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ABSTRACT 
The purpose of this project has been the estimation of water required to suppress fires following 
a major earthquake affecting the city of San Francisco.  This is required to determine if water 
supply sources and conveyance infrastructure meet the requirements for firefighting, or if 
additional sources and infrastructure are required.  The model (SPA FFE) that has been 
employed to estimate the required water is the result of decades of research and development 
Understanding that the water and fire services are co-equal members of the fire suppression 
team is crucial to the estimation of water requirements for fire suppression – one service 
complements the other in fire suppression.  This co-dependence greatly affects the total demand 
on the water system – if a rapid and adequate fire department response is met with adequate 
readily available water at the fireground, the fire is relatively small and the total water demand 
modest.  If the fire department response is delayed or water is a long time coming to the 
fireground, the fire rapidly grows to multi-alarm (or even multi-block) proportions, and the 
amount of required water is orders of magnitude greater.  Thus, this analysis necessarily models 
the performance of both the fire and water service, as best we can estimate.  
San Francisco has substantial assets at risk – the current population of about 880,000 is 
projected to grow by 2040 to more than 1.1 million, with an associated aggregate current 
structure and contents replacement value of about $530 billion that will grow by 2040 to perhaps 
$665 billion, in current dollars.  
These assets are threatened by earthquakes and the fires that will follow.  Two scenario 
earthquakes have been analyzed: (1) a Mw 7.9 event on the San Andreas fault like the 1906 
event, and (2) a Mw 7 event on the Hayward fault in the East Bay, either of which will cause 
very strong ground motions in San Francisco.  The Mw 7.9 San Andreas event is generally the 
more damaging event especially in the western portions of the City, which are only a few miles 
from the fault.  The Hayward event is considered more likely to occur in the near future.  
The San Francisco Fire Department (SFFD) will be challenged by a major earthquake – the Mw 
7.9 San Andreas event will likely generate on average about 130 fires in the first 24 hours under 
current conditions (with growth increasing to perhaps 160 fires by 2050) – with mutual aid 
probably taking many hours to arrive.  Lacking adequate water leads to continued fire growth 
and a larger demand for firefighting water than at first arrival, which has been considered in the 
analysis.   
Results of the analysis of 21 Cases for current and future variations in EFWS and SFFD 
improvements shows that effective firefighting under current conditions is estimated to require 
flows of about 140,000 gpm (median, 75th percentile is 200,000+ gpm) after the first few hours, 
equivalent to a total volume of about 200+ million gallons in the first 24 hours after an 
earthquake.  Results for various Cases show that future water requirements can remain about 
the same, or be much larger, depending on the improvements made to the EFWS and SFFD.  
The main report is followed by Appendices that provide more detail.  Detailed numerical and 
graphical results have been transmitted to SFPUC in the form of 46,930 electronic files totaling 
122 mb.   



Fire Following Earthquake Water Requirements Study 
SFPUC, 7 June 2021 

 

 

 
Page iii SPA  

TABLE OF CONTENTS 

 
ABSTRACT ............................................................................................................................... ii 
TABLE OF CONTENTS .......................................................................................................... iii 
TABLE OF ABBREVIATIONS AND ACRONYMS ............................................................. vi 
LIST OF FIGURES ................................................................................................................. viii 
LIST OF TABLES .................................................................................................................. xiii 
REPORT ..................................................................................................................................... 1 

Purpose ................................................................................................................................... 1 

Water supply and fire suppression ......................................................................................... 1 

Fire following earthquake model ........................................................................................... 1 

San Francisco’s buildings at risk ............................................................................................ 1 

San Francisco’s earthquake risk ............................................................................................. 4 

San Francisco Fire Department .............................................................................................. 6 

Emergency Firefighting Water System .................................................................................. 7 

Analysis of fire following earthquake .................................................................................... 9 

Uncertainty ........................................................................................................................... 14 

Analysis Cases ...................................................................................................................... 14 

Results .................................................................................................................................. 17 

Format of results .............................................................................................................. 17 

Ignitions ............................................................................................................................ 18 

Required Water ................................................................................................................. 19 

Discussion ............................................................................................................................ 24 

Concluding Remarks ............................................................................................................ 26 

APPENDICES .......................................................................................................................... 28 

1 INTRODUCTION ............................................................................................................ 29 

1.1 Purpose ..................................................................................................................... 29 

1.2 Nomenclature ........................................................................................................... 29 

1.3 Background and Scope of Work .............................................................................. 29 

2 SAN FRANCISCO, ITS EARTHQUAKE RISK  AND THE EMERGENCY 
FIREFIGHTING WATER SYSTEM ...................................................................................... 32 

2.1 San Francisco and its development .......................................................................... 32 

2.2 San Francisco’s seismic hazard ................................................................................ 37 



Fire Following Earthquake Water Requirements Study 
SFPUC, 7 June 2021 

 

 

 
Page iv SPA  

2.3 San Francisco and fire following earthquake ........................................................... 41 

2.3.1 Comparison of 1906 and today ............................................................................ 41 

2.3.2 1906 earthquake and fire ...................................................................................... 42 

2.3.3 1906 earthquake and water supply ....................................................................... 43 

2.3.4 Recent estimates of potential fire following earthquake losses ........................... 45 

2.4 San Francisco’s Emergency Firefighting Water System .......................................... 47 

2.4.1 EFWS high-pressure network .............................................................................. 47 

2.4.2 “Infirm Areas” ...................................................................................................... 53 

3 DATA ............................................................................................................................... 55 

3.1 Introduction .............................................................................................................. 55 

3.2 Exposure ................................................................................................................... 55 

3.2.1 Current buildings at risk ....................................................................................... 55 

3.2.2 Future building exposure ...................................................................................... 59 

3.2.3 Tree canopy .......................................................................................................... 60 

3.3 Scenario earthquakes and ground motions ............................................................... 61 

3.3.1 Scenario events ..................................................................................................... 61 

3.3.2 Ground motions .................................................................................................... 61 

3.3.3 Permanent Ground Displacement ......................................................................... 65 

3.4 Fire resources – SFFD and mutual aid ..................................................................... 66 

3.4.1 SFFD resources .................................................................................................... 66 

3.4.2 Mutual aid ............................................................................................................. 72 

3.5 WATER SUPPLY .................................................................................................... 72 

3.5.1 Potable water system ............................................................................................ 72 

3.5.2 EFWS ................................................................................................................... 73 

3.5.3 Alternative water supplies .................................................................................... 74 

3.5.4 Presidio ................................................................................................................. 75 

3.6 Streets and access ..................................................................................................... 76 

3.7 Weather .................................................................................................................... 79 

4 FIRE FOLLOWING EARTHQUAKE: ANALYSIS AND MODELING ...................... 81 

4.1 Introduction .............................................................................................................. 81 

4.2 Analysis of fire following earthquake ...................................................................... 81 

4.2.1 Overview .............................................................................................................. 81 

4.2.2 Ignitions ................................................................................................................ 83 



Fire Following Earthquake Water Requirements Study 
SFPUC, 7 June 2021 

 

 

 
Page v SPA  

4.2.3 Initial Response .................................................................................................... 85 

4.2.4 Water supply performance ................................................................................... 86 

4.2.5 Fire Spread ........................................................................................................... 92 

4.2.6 Firefighting and suppression ................................................................................ 93 

4.2.7 Required Water ..................................................................................................... 93 

4.3 Monte Carlo simulation ............................................................................................ 97 

5 DETAILED RESULTS .................................................................................................. 100 

5.1 Introduction ............................................................................................................ 100 

5.2 Analysis Cases ........................................................................................................ 100 

5.3 File structure ........................................................................................................... 103 

Case summary files ......................................................................................................... 105 

Example simulation results ............................................................................................ 109 

5.4 Required Water ....................................................................................................... 110 

San Andreas Mw 7.9 scenario ........................................................................................ 110 

Hayward Mw 7 scenario ................................................................................................ 117 

6 REFERENCES ............................................................................................................... 124 

 
 



Fire Following Earthquake Water Requirements Study 
SFPUC, 7 June 2021 

 

 

 
Page vi SPA  

TABLE OF ABBREVIATIONS AND ACRONYMS 
AC Asbestos cement 
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REPORT 
Purpose 
The purpose of this project has been the estimation of water required to suppress fires 
following a major earthquake affecting the city of San Francisco.  Estimation of required 
water is needed to determine if the current water supply sources and conveyance infrastructure 
meet the requirements for firefighting, or if additional sources and infrastructure are required.  
Water demands are key criteria for assessing the adequacy of the existing Emergency 
Firefighting Water System (EFWS) and planning EFWS’s future expansion.  
Water supply and fire suppression 
The water and fire services are co-equal members of the fire suppression team.  
Understanding this is crucial to the estimation of water requirements for fire suppression – one 
service complements the other with regard to fire suppression.  This co-dependence greatly 
affects the total demand on the water system – if a rapid and adequate fire department response 
is met with adequate readily available water at the fireground,  the fire is fought while relatively 
small and the total water demand modest.  If the fire department response is delayed or water is 
a long time coming to the fireground, the fire rapidly grows to multi-alarm (or even multi-block) 
proportions, and the amount of required water is orders of magnitude greater.   
Fire following earthquake model 
The model that has been employed for this project (SPA FFE) is the result of decades of research 
and development (Anderson et al. 2016; Davidson et al. 2012; Porter, Scawthorn and Sandink 
2021; Porter et al. 2011; Scawthorn 2008; Scawthorn et al. 1982; Scawthorn 1987; Scawthorn 
2020; Scawthorn, Cowell and Borden 1998; Scawthorn and et al 2018; SPA Risk 2009; TCLEE 
2005) and has been employed on behalf of numerous fire, water and other government agencies 
including San Francisco’s Department of Building Inspection (ATC-52-1A 2010), and also for 
the insurance industry.   
All results presented here are estimates based on this model and inputs as described below.  
These results and the services to develop them were performed for the San Francisco Public 
Utility Commission through a contract with AECOM Technical Services, Inc. (collectively, the 
“Client”) within the limits prescribed by the Client, in a manner consistent with that level of 
care and skill ordinarily exercised by other professional consultants under similar circumstances 
at the time the services are performed.  Considerable uncertainty exists regarding the occurrence 
and circumstances of large earthquakes, which may affect the results of this model. No other 
representation, express or implied, and no warranty or guarantee are included or intended in this 
report or otherwise. 
San Francisco’s buildings at risk 
San Francisco has substantial buildings at risk.  The value of the buildings at risk in the City 
is exceptionally large and will only become larger.  When originally built, San Francisco had a 
population of 400,000 and only the northeast quadrant of the City was significantly built up, 
with large parts of the western portion of the City still in a natural state.  San Francisco as of 
2021 has been fully built out with a population of about 880,000, Figure 4, and is projected to 
grow by 2040 to more than 1.1 million.  The City had 400,000 housing units in 2019 (Planning 
Department 2020) and is required to add 82,000 housing units by 2031 (ABAG 2021), an 
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increase of 20.5% by 2031.   The current total floor area of all buildings in the City is estimated 
to be 885 million sq. ft., is quite dense and largely of wood construction, Figure 1 and Figure 2, 
and is expected to grow to 1.1 billion sq. ft. by 2040 and 1.25 billion sq. ft. by 2050.  Depending 
on meteorological conditions, conflagration hazard is exacerbated by vegetation and the tree 
canopy, which is accounted for in the analysis, Figure 3.  Approximately 24% of all floor area 
is in high-rise buildings, a significant fire in any one of which will challenge SFFD.  The 
aggregate structure and contents replacement value of all buildings in the City is about $530 
billion (2021 $) which by 2040 will grow to perhaps $665 billion, in current dollars.   Beyond 
this potential loss in direct property damage, San Francisco is the financial and mercantile center 
of Northern California and its dysfunction will significantly impact larger economies, as 
occurred in 1906 (Odell and Weidenmier 2004).  

 
Figure 1 Block Floor Area Ratio1 per city block, showing density of buildings in the City.  

 
1 As used here, Block Floor Area Ratio = BFAR = (TFA all buildings in city block)/total area of the block 
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Figure 2 View of San Francisco residential neighborhood showing density of wood frame construction 

 
Figure 3 Block Tree Canopy Area Ratio2 per city block, showing density of tree canopies in the City. 

 

 
2 As used here, Block Tree Canopy Area Ratio = BTCAR = (tot. area tree canopy in block)/total area of the block 
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San Francisco’s earthquake risk 
San Francisco is at major risk due to earthquake, with the City’s downtown being 
equidistant from the San Andreas and Hayward faults, Figure 4.  The study examined two major 
seismic events: (1) a Mw 7.9 event on the San Andreas fault like the 1906 event, and (2) a Mw 
7 event on the Hayward fault in the East Bay.  These two events were among those examined 
in the Department of Building Inspection’s CAPSS study (ATC-52-1 2010).   
Ground motions from either of these events will be very strong in San Francisco, with the Mw 
7.9 San Andreas event being generally stronger, especially in the western portions of the City, 
which are only a few miles from that fault, Figure 5 (the Hayward event, while generally having 
similar or smaller ground motions than the San Andreas event, is considered more likely to 
occur in the near future).   
To account for uncertainty in ground motions, a probabilistic Monte Carlo Simulation (MCS) 
was employed, and permanent ground displacements (PGD) due to liquefaction were accounted 
for using USGS data (Knudsen et al. 2000), see Figure 6.  
 

 
Figure 4 San Francisco low and medium rise building total floor area per block. Arrows show distance 

Ferry Building equidistant from San Andreas and Hayward faults.  

Eq fault 
Tot Floor Area (sq ft), Low and Med. Rise Bldgs 

i::::J 50000 .. , 100000 

- 100000 .. . 500000 

- 500000 ... 1000000 

- 1000000 ... soooooo 
- 5000000 ... 10000000 

- >10000000 

\ 0 JO ml 



Fire Following Earthquake Water Requirements Study 
SFPUC, 7 June 2021 

 

 

 
Page 5 SPA  

 
Figure 5 One realization of estimated ground motions due to a Mw 7.9 San Andreas earthquake.  

 
Figure 6 Existing EFWS high-pressure pipe network overlaid on liquefaction susceptibility areas, 1906 

burnt area (black outline), colors show pipe materials (CI = cast iron, DI = ductile iron, ERDIP = 
earthquake resistant ductile iron pipe) 
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San Francisco Fire Department 
The San Francisco Fire Department (SFFD) is the front line in protecting San Francisco 
against the risk of earthquakes and fires that may follow.  SFFD is a first-class department that 
has historically been a leader in the fire service.  However, SFFD will be extremely challenged 
by a major earthquake – while it has 1,449 personnel, it has only 44 stations and in-service 
engines (including one at Treasure Island, but not counting engines at San Francisco 
International Airport), 20 ladder trucks, 4 hose tenders, 3 fire boats and various other equipment.   
A repeat of the 1906 earthquake will likely generate on average about 130 fires in the first 24 
hours under current conditions, Figure 7 – this average will increase with the City’s growth  to 
about 160 by 2050. Due to the number of fires exceeding SFFD’s available resources, some of 
these ignitions may grow to conflagration proportions well beyond SFFD’s capability to fight.  
Mutual aid following a large earthquake will probably take many hours to arrive.  Firefighter 
fatigue is a factor that will limit firefighting over time (the analysis assumes responding off-
duty firefighters offset this).   
Most significantly, SFFD can do little to fight fires if it has no water.  Under non-earthquake 
conditions, SFFD accesses firefighting water from either the Municipal Water Supply System 
(MWSS, that is, the low-pressure potable water mains) and/or the EFWS high-pressure pipe 
network.  The MWSS is not designed for earthquake and is anticipated to have hundreds of 
water main breaks and leaks in a major earthquake, such that large portions will lose pressure, 
resulting in dry MWSS hydrants.  

 
Figure 7 Histogram of estimated total number of ignitions for Mw 7.9 San Andreas event under 

current conditions. Current mean of 130 ignitions will grow to about 160 ignitions by 2050. 
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Emergency Firefighting Water System 
The Emergency Firefighting Water System (EFWS) is the backup to the MWSS for 
firefighting.  EFWS is the aggregation of all the City’s water sources and systems for emergency 
firefighting, including the high-pressure pipe network, cisterns, fireboats, fireboat manifolds, 
pump stations, suction connections, and other infrastructure.  The EFWS high-pressure pipe 
network was initially constructed following the 1906 earthquake and fire and at that time 
covered only the built-up northeast quadrant of the City, Figure 8.  The system was designed to 
provide large volumes of water for firefighting, particularly after a major earthquake, and be 
independent of the potable water supply system which had hemorrhaged water in 1906 due to 
many breaks in mains and 28,000 service line leaks.  San Francisco has continued to invest in 
expanding the high-pressure system (to the Mission and Western Addition in the 1930s, and 
elsewhere in the 1970s and 80s), Figure 8 and Figure 9.   Due to its age, much of the existing 
high-pressure pipe is cast iron, Figure 8, which is a relatively brittle material and subject to 
breaks in an earthquake.  Moreover, the system still does not extend to the western or southern 
portions of the City although some protection for those districts is provided by cisterns, Figure 
10, which however are limited in their capacity (typically, 75,000 gallons equivalent to one 
hour’s supply for one fire engine).  That is, cisterns can provide sufficient water for an initial 
attack and thus would allow the fire department to suppress some fires at an early stage (if the 
fire engines arrived at that stage), but are probably insufficient for greater alarm fires, not to 
mention conflagrations.   
 

 
Figure 8  Existing EFWS high-pressure pipe network, colors show year installed, with black lines 

showing the original 1912 high-pressure pipe network 

 
This analysis considers a phased expansion in the EFWS, including construction of the Potable 
Emergency Water Firefighting System (PEWFS) to be built in the Richmond and Sunset 
districts as well as extensions and improvements to the high-pressure pipe network.  Three 
phases of EFWS expansion are considered, with timing of the phase’s dependent on funding.  
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Demands for these phases are based on projected population and building inventories for 2030, 
2040 and 2050.  The specific buildouts corresponding to each phase that were used for future 
projections in this study are shown in Figure 11 – note specific alignments of pipe and other 
features is likely to change as the design of the EFWS progresses.  
 

 
Figure 9 EFWS investment in both $ for that year (blue column) and 2020$ (green column), and City’s 

population (black line) 

 
Figure 10 Existing EFWS high-pressure pipe network, colors show pressure zones, circles are cisterns 
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Figure 11 Existing EFWS high-pressure pipe network (Ashbury, Gravity, Jones and Twin Peaks 

pressure zones) and Phases 1, 2 and 3 preliminary EFWS future buildouts – note specific 
alignments of pipe and other features is likely to change as the design of the EFWS 

progresses.  
Analysis of fire following earthquake  
Fire following earthquake involves considerable uncertainty and is modeled as a stochastic 
process.  Time is of the essence for fires following earthquakes.  Figure 12 shows a Fire 
Department Operations Timeline, in which the horizontal axis is Time, beginning at the time of 
the earthquake, while the vertical axis presents a series of horizontal bars of varying width. Each 
of these bars depicts the development of one fire, from ignition through growth or increasing 
size (size is indicated by the width or number of bars).   
Analysis of firefighting water demands is complex and consists of modeling the following steps 
(see Figure 13):  

• Occurrence of the earthquake –earthquake shaking causes damage to buildings and 
contents, even if the damage is as simple as knocking things (such as candles or lamps) 
over.  For this study, two scenario earthquakes are examined, a Mw 7.9 event on the San 
Andreas fault, and a Mw 7.0 event on the Hayward fault, with both events epicenters 
assumed close to San Francisco.  Ground motions for the events are estimated using a suite 
of appropriate ground motion prediction equations in a probabilistic format accounting for 
spatial correlation.  Ground failure is estimated based on liquefaction susceptibility maps.  
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Figure 12 Fire department operations time line. Horizontal axis is time, beginning at time of 

earthquake. Horizontal bars depict development of fires, from ignition through growth or increasing 
size (size is indicated by width or number of horizontal bars).(Scawthorn 1987) 

 
Figure 13 Flow chart of fire-following-earthquake process (TCLEE 2005) 
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• Assets at risk – a database or building inventory for the City was compiled based on a variety 
of sources, including projections of future growth and traffic patterns.  The spatial database 
consists of a record for each building in the City, with fields specifying location (block, 
latitude and longitude), date of construction, type of occupancy, primary construction 
material, number of stories, total floor area, building footprint shape and area.  

• Ignition – whether a building has been damaged or not, ignitions can occur due to 
earthquakes. The sources of ignitions are numerous, ranging from overturned heat sources 
to abraded and shorted electrical wiring, to spilled chemicals having exothermic reactions, 
to friction of things rubbing together.  For this study, ignitions are based on correlations 
with ground motion developed by this author for FEMA and used in the national earthquake 
model Hazus-MH (FEMA 2003).  The correlations are empirical – that is, based on 
observations of past events – and no adjustment has been made here for future projections.  
While to some extent older construction in San Francisco will be replaced by more modern 
buildings, the lack of adjustment is based on several factors: (i) a lack of observed change 
over time in the normalized ignition rate for past events; (ii) post-earthquake ignitions are 
only partially correlated with structural performance, and are due more to appliances and 
contents sources, which are likely to more slowly change over time; (iii) while San 
Francisco’s energy policies are shifting away from natural gas, this will entail a shift 
towards electric power, another ignition source; (iv) a rapidly increasing trend toward 
rooftop solar and home storage (e.g., Tesla Powerwall), which represent a new post-
earthquake ignition source.  The conclusion was that a future trend in post-earthquake 
ignitions may arguably be increasing or decreasing over the next few decades, and no 
specific adjustment could be justified.  Lastly, given the disparity between the number of 
estimated ignitions and SFFD capability, any reasonable adjustment was unlikely to 
significantly change the overall results. 

• Fire growth – fires grow very rapidly, the growth depending on many factors primary of 
which are the available fuel and oxygen supply, and how soon the fire is fought.  As fires 
increase in size, building compartmentation, inter-building spacing, fenestration, cladding 
and windspeed are all important factors.  An unfought fire in a densely built-up residential 
neighborhood can progress from a candle-sized to sofa-sized to room flashover within a 
very few minutes.  Room-to-room and then building-to-building (and then block-to-block) 
fire spread are modeled based on a large body of data (TCLEE 2005) that incorporates 
radiative, convective and ember effects on building cladding, interiors and also the City’s 
tree canopy.  Weather (wind speed and direction, temperature, precipitation, relative 
humidity) are all considered probabilistically.  

• Discovery – at some point, the fire resulting from the ignition will be discovered. In the 
confusion following an earthquake, the discovery may take longer than otherwise.  

• Report – if it is not possible for the person or persons discovering the fire to immediately 
extinguish it, fire department response will be required. Only fires that require fire 
department response are modeled in this study.  For the fire department to respond, a Report 
to the fire department typically has to be made, but the possibility of fire companies directly 
observing a fire and self-dispatching is considered in the analysis.  Communications system 
dysfunction and saturation may delay some reports.  

• Response – the fire department then has to respond but may be impeded by non-fire 
emergencies they may also have to respond to (e.g., building collapse) as well as 

https://www.youtube.com/watch?v=c8pb9tWFJvw
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transportation disruptions.  In this study the assumption however is that fires are the first 
priority for all available fire engines (i.e., pumpers).  Fire trucks (i.e., ladders) are a vital 
type of apparatus crucial to normal firefighting, but don’t actually carry hose or a pump, so 
that fire engines are the critical element considered in the analysis.  Initially, 43 fire engines 
are considered available (the apparatus on Treasure Island and at San Francisco 
International Airport are not considered available within the Peninsular City).  SFFD has 
five fully equipped engines in ready reserve and the analysis assumes off-duty personnel 
would respond such that these engines would be in service two hours following a major 
earthquake, so that 48 engines are available at hour 2 following the earthquake.  
Additionally, there are five more engines that the analysis assumes would be equipped and 
in service four hours following the earthquake (ie, 53 engines at hour 4).  A factor examined 
but not explicitly included in this analysis is the prevalence of overhead wires, both for 
Muni and electrical distribution.  Some of these wires will come down due to shaking and 
ground failure, and pose two problems – they will impede traffic, particularly because 
motorists will not know if the wires are energized and thus will proceed with caution, and 
because they will require urgent SFFD response.   

• Mutual aid – Regarding mutual aid, the analysis assumes no mutual aid for the first 12 
hours.  Thereafter, mutual aid strike team arrive every two hours for the period 12-24 hours, 
following which as many engines as needed are available.  Aerial attack by tanker aircraft 
as typically used in wildland fires, is unlikely in San Francisco and is not considered in the 
analysis.  These resource and operational aspects of the modeling were reviewed with SFFD 
senior Chiefs.  

• Water supply – upon arrival at the fireground, water is needed for fire suppression. Fire 
engines typically have a 500-gallon tank, which can be used for quick attack and 
suppression of small fires but is inadequate if a fire is much beyond one room in size.  The 
first choice for water supply will be a fire hydrant – an EFWS hydrant if available, otherwise 
a potable water hydrant supplied by the MWSS.   However, earthquake shaking and PGD 
effects will cause pipe breaks and leaks in both the EFWS and MWSS.  The MWSS is likely 
to have hundreds of breaks and leaks, such that large portions of the system will lose all 
pressure, resulting in dry hydrants.  The EFWS has been designed and constructed to 
minimize earthquake damage, but much of the EFWS high-pressure pipe network, 
particularly the older portions, are likely to sustain some breaks and leaks such that the 
Lower or Jones Street Zone of the high-pressure pipe network (see Figure 10), which serves 
a large part of the City, may lose pressure.  This is what occurred in the 1989 Loma Prieta 
earthquake, and the potential for this remains today although the SFPUC has made several 
improvements to the existing EFWS.  Performance of the EFWS is accounted for in the 
analysis by considering damage to the pipe network and the probability of system operations 
being able to maintain functionality (Porter 2018).  Cisterns and other sources of water (Bay 
suction connections, fireboats, Stowe Lake and other bodies of water, swimming pools) are 
included in the calculation of the probability of water be supplied at the fireground.  
Affecting this probability is distance from the water source to the fireground.  Longer 
distances require longer lays of hose which may require more than one engine for relay 
purposes.  SFFD’s hose tenders, each carrying about 4000 ft. of Large Diameter Hose (LDH, 
typically 5-inch diameter) are a major asset in this regard and considered in this analysis.  

• Suppression –the analysis models fire department suppression, beginning with the 
assumption that all fire engines are in their assigned fire station at the time of the earthquake, 
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and all fire engines and personnel are immediately available for service.  As discussed 
above, as fire reports are received or fires detected directly by engine companies, the fire 
engines travel directly to the fire nearest to their fire station.  If a second fire is in the 
neighborhood, since the fire engine has committed to the first fire, a different fire engine is 
required to respond to the second fire, which requires a longer travel time resulting in the 
fire being larger on arrival than it would have been if there had only been one fire.   

o If sufficient water is available at the fireground, the fire is fought.  If the first engine 
is insufficient for full suppression, additional engines are assigned, and travel to the 
fire, which requires more time.  During this time, the fire continues to grow, albeit 
somewhat abated due to the firefighting by on-scene fire engines.  This process 
continues, with more and more engines arriving and slower and slower fire growth, 
until growth is contained.  The flow of water required (in gallons per minute, gpm) 
during these activities is calculated based on empirical and theoretical models.  As 
the fire is suppressed or fuel is exhausted, fire engines remain at the fireground for 
some time, both for overhaul and equipment and hose retrieval.  As soon as possible, 
fire engines are released to go to other fires.   
The total amount of water employed at the fire may be calculated in various ways 
with the measure used here being Required Water, which is the water flow that is 
required to suppress the fire at that moment, taking into account fire department 
suppression activities up to that time (other measures are Actual Water, Available 
Water and Theoretical Water, see Appendices for details, but Required Water is the 
most relevant measure for our purposes).   

o If no water is available at the fireground, even considering hose relays, hose tenders 
and other resources, the first arriving engine remains on scene for an assumed 
period, typically to assure life safety.  No further engines are assigned to the fire, 
which continues to grow.  When the fire has grown and spread to a neighboring 
block, an assessment is made again regarding water availability – if water is 
available, then the process described in the preceding paragraph is followed, if not, 
then the fire grows unabated and the Required Water is substantially more than if 
water had been available.   

o Whether water is available or not, there will be cases where the fire grows to 
sufficient size to spread to another block – that is, cross a street or other intervening 
distance.  Data on street widths, parks and other “gaps in fuel” are employed in the 
analysis, and the probability of “crossing”, in four directions, is considered for each 
block in which an ignition occurs, considering whether or not active suppression is 
present.  

• At each ignition, if the engine company or companies achieve suppression (not just control, 
but suppression), they move on to the next incident after a limited amount of time (less than 
usual) for overhaul to avoid rekindles. Until control is accomplished, on scene engine 
companies (including further arriving companies, as available) continue to attempt to 
contain the fire but it spreads albeit at a slower rate and may still become a conflagration.  
Success or failure hinges on numerous factors including fire engine availability, water 
supply functionality, building construction and spacing, wind and humidity conditions, etc. 
If the fire cannot be contained, the process ends when the fuel is exhausted – that is, when 
the fire fails to cross a firebreak, such as a city street or large area (e.g., park).  Probability 
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of crossing a firebreak is based on the size of the fire, windspeed, the width of the firebreak 
and nature of the fuels on both sides of and within the firebreak (including tree canopy).  

Uncertainty 
To account for uncertainty, the Monte Carlo Simulation (MCS) method was employed in 
the analysis.  MCS is a widely used method for incorporating uncertainty due to a stochastic 
process.  Simply put, MCS consists of assigning probability distributions to those variables in 
a process that have significant uncertainty (i.e., the random variables) and using random 
numbers to independently assign a point value to each random value for a specific trial.  Each 
random variable having a point value permits calculation of the process and its result, which is 
termed a realization.  Repeating the use of new random numbers to assign a new point value to 
each random value for the next trial yields a new realization.  N repetitions yields N realizations, 
which approximates the probability distribution of the result of the random process.  The 
number of realizations required depends on the desired confidence in the result and can vary 
from dozens to millions depending on the process and associated uncertainties, and desired 
confidence.  MCS was employed for this analysis, with the following variables having 
uncertainty:  

• Ground motion: uncertainty as determined by the suite of NGA-West2 ground motion 
prediction equation (Gregor et al. 2014), with inclusion of spatial correlation.  

• Weather (temperature, humidity, wind speed and direction, precipitation) randomly 
sampled from five years of hourly data 

• Ignition location and frequency based on random sampling of a function of total floor area 
database for San Francisco using relationships employed in Hazus-MH (SPA Risk 2009)  

• Damage to and serviceability of the EFWS based on (Porter 2018) approach using data on 
ground motion, pipe diameter and material 

• Water supply based on random sampling of serviceability of and distance to the EFWS and 
alternative water sources 

• Fire growth and spread based on randomness in ignition location, neighboring buildings, 
inter-building spacing, tree canopy, building material of construction, temperature, relative 
humidity, recent precipitation, windspeed and wind direction, number of fire engines on 
scene and availability of water for firefighting.  

A study was conducted as to a reasonable minimum number of MC simulations required for 
stable median, mean and variance results, finding that 50 simulations per case was a reasonable 
minimum.  Results presented here are based on 100 simulations.  
 
Analysis Cases  
The Monte Carlo Simulation was applied to a number of cases which are denoted 
“Phx v1v2v3v4v5” 
where  
Phx  refers to Phasesx, where x= 0 is the situation as of 2020, and  x= 1, 2 and 3 refers to 

succeeding stages of EFWS buildout and City growth.  
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v1  denotes whether and how system damage is considered – that is, v1 = D denotes EFWS 
pipe breaks and leaks are included in the analysis, v1 = N considers the system to be 
undamaged, and v1 = P triggers a probabilistic weighting of damage occurrence.  

v2  denotes whether and how EFWS system operational efficiency is considered – that is, 
v2 = L denotes a slow operational response to EFWS damage, with some time required 
to assess damage and respond with valve closures and other measures, v1 = M denotes 
a moderate operational response, v3 = H denotes good situational awareness (e.g., via a 
high-resolution SCADA) and rapid response (e.g., via a dense network of automatic or 
remotely operable motor operated valves, MOVs), and v3=E denotes efficient system 
operations, significantly exceeding v3=H such that the system is fully functional almost 
without interruption. 

v3  denotes whether EFWS system improvements have been implemented – that is, v3 = 
Y denotes EFWS system expansion and improvements for that Phase have been 
implemented, while v3 = N denotes no improvements (i.e., same as in 2020).  

v4  denotes whether SFFD resources have been increased – that is, v4 = C denotes the 
current number of SFFD fire engines (initially 43, as described above) are what is 
available for that Phase, while v4 = A considers SFFD has been increased in size with 
additional engines and hose tenders commensurate with the population growth for that 
Phase.   

v5  denotes whether City growth is considered – that is, v5 = B the current population and 
building inventory, while v5 = F denotes population and growth projections for 2030 
(Phase 1), 2040 (Phase 2) and 2050 (Phase 3) were employed. Use of these specific 
years is not meant to imply that EFWS expansion will occur by that year.  

Thus, for example, Ph0 DLNCB denotes an analysis for Ph0 (i.e., the current EFWS) 
considering Damage to the system, Low system operational response to that damage, No system 
improvements, Current SFFD resources and current (i.e., 2020) City growth, the latter three 
variables being consistent with Ph0.  Another example: Ph3 PHNAF denotes Phase 3, 
Probabilistic weighting of damage, High system operational response to that damage, No 
system improvements, a larger SFFD with more resources and Future (i.e., 2050) City growth.  
Feasible combinations of Phases and v1 to v5 are 91 in total, Table 1.   
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Table 1  Case List
Case Ph sysDmg sysEff sysImpr SFFD Growth 

1 0 D L N C B 
2 0 D M N C B 
3 0 D H N C B 
4 0 N E N C B 
5 0 P L N C B 
6 0 P M N C B 
7 0 P H N C B 
8 1 D L Y C F 
9 1 D L Y A F 

10 1 D L N C F 
11 1 D L N A F 
12 1 D M Y C F 
13 1 D M Y A F 
14 1 D M N C F 
15 1 D M N A F 
16 1 D H Y C F 
17 1 D H Y A F 
18 1 D H N C F 
19 1 D H N A F 
20 1 N E Y C F 
21 1 N E Y A F 
22 1 N E N C F 
23 1 N E N A F 
24 1 P L Y C F 
25 1 P L Y A F 
26 1 P L N C F 
27 1 P L N A F 
28 1 P M Y C F 
29 1 P M Y A F 
30 1 P M N C F 
31 1 P M N A F 
32 1 P H Y C F 
33 1 P H Y A F 
34 1 P H N C F 
35 1 P H N A F 
36 2 D L Y C F 
37 2 D L Y A F 
38 2 D L N C F 
39 2 D L N A F 
40 2 D M Y C F 
41 2 D M Y A F 
42 2 D M N C F 
43 2 D M N A F 
44 2 D H Y C F 
45 2 D H Y A F 
46 2 D H N C F 
47 2 D H N A F 
48 2 N E Y C F 
49 2 N E Y A F 
50 2 N E N C F 
51 2 N E N A F 
52 2 P L Y C F 
53 2 P L Y A F 
54 2 P L N C F 
55 2 P L N A F 
56 2 P M Y C F 
57 2 P M Y A F 
58 2 P M N C F 

Case Ph sysDmg sysEff sysImpr SFFD Growth 

59 2 P M N A F 
60 2 P H Y C F 
61 2 P H Y A F 
62 2 P H N C F 
63 2 P H N A F 
64 3 D L Y C F 
65 3 D L Y A F 
66 3 D L N C F 
67 3 D L N A F 
68 3 D M Y C F 
69 3 D M Y A F 
70 3 D M N C F 
71 3 D M N A F 
72 3 D H Y C F 
73 3 D H Y A F 
74 3 D H N C F 
75 3 D H N A F 
76 3 N E Y C F 
77 3 N E Y A F 
78 3 N E N C F 
79 3 N E N A F 
80 3 P L Y C F 
81 3 P L Y A F 
82 3 P L N C F 
83 3 P L N A F 
84 3 P M Y C F 
85 3 P M Y A F 
86 3 P M N C F 
87 3 P M N A F 
88 3 P H Y C F 
89 3 P H Y A F 
90 3 P H N C F 
91 3 P H N A F 
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In consultation with SFPUC and AECOM it was determined that not all 91 possible cases 
need be analyzed, so that 21 cases were analyzed, consisting of Cases: 

1)      1 Ph0 DLNCB  
2)      2 Ph0 DMNCB  
3)      3 Ph0 DHNCB  
4)      4 Ph0 NENCB  
5)      20 Ph1 NEYCF  
6)      22 Ph1 NENCF  
7)      48 Ph2 NEYCF  
8)      50 Ph2 NENCF  
9)      64 Ph3 DLYCF  
10)      65 Ph3 DLYAF  
11)      66 Ph3 DLNCF  
12)      67 Ph3 DLNAF  

13)      68 Ph3 DMYCF 
14)      69 Ph3 DMYAF 
15)      72 Ph3 DHYCF  
16)      73 Ph3 DHYAF 
17)      74 Ph3 DHNCF  
18)      75 Ph3 DHNAF 
19)      76 Ph3 NEYCF  
20)      77 Ph3 NEYAF  
21)      78 Ph3 NENCF 

 

 
These 21 cases were run for both the San Andreas Mw 7.9 and Hayward Mw 7 scenario events, 
so in total 42 cases were run.  
Results 
This section presents summary results for the 21 Cases for the San Andreas Mw 7.9 and 
Hayward Mw 7 scenarios.  Results for both scenario events are presented in greater detail in 
Appendix section 5, and complete results have been uploaded to SFPUC SharePoint website in 
a zip file containing 46,930 electronic files totaling 122 mb, the structure of which is detailed 
in Appendix section 5.3.   

Format of results 
Results for each case in the zip file are contained in folders which consist of 100 simulations, 
each of which is contained in a subfolder which contains comma-separated variable (csv) files 
an example of which is shown in Figure 14.  Each csv file provides Required Water, Area 
Burned etc for each time step.  For example, the Required Water (“reqWater”) timeline is shown 
in Figure 14 (note the view is split in four quadrants) and shows for each of 91 ignitions (the 
number of ignitions for this simulation – the number varies with each simulation; note that each 
row represents an ignition) the Required Water flow (gpm) at minute 0 (col A), minute 10 (col 
B) and so on to minute 1500 (col ET), each column being a 10 minute timestep.  Total Required 
Water per fire in gallons is simply the summation of a row (times 10) and total water flow (gpm) 
for a trial at any 10-minute time step is simply the summation of that column.  
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Figure 14 Example contents of file “reqWaterTimeline  Sim = 1 SA7.9 totSim 50 ts=10 Ph0 

no Pot sys EFWS Dmge SFFD Curr 2021-04-18 18-57” (note the view is split in four 
quadrants) 

Ignitions 
The scenario events cause a large number of ignitions – on average 130 ignitions for the San 
Andreas event and 42 for the Hayward event, as shown in Figure 15 and Figure 16.  

 
Figure 15 Histogram of estimated total number of ignitions for Mw 7.9 San Andreas event 

under current conditions. Current mean of 130 ignitions will grow to about 160 ignitions by 
2050. 
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Figure 16 Histogram of estimated total number of ignitions for Mw 7 Hawyard event under current 

conditions. Current mean of 42 ignitions will grow to about 60 ignitions by 2050. 

 
Number of ignitions grows with the City’s population of course, and on average by 2050 will 
be about 160 for the San Andreas event and 60 for the Hayward event.   

Required Water 
Table 2 presents summary Required Water (flow in gpm and total volume in millions of gallons) 
and Burnt Total Floor Area (TFA, millions of sq. ft) for all 21 cases, for the 24th hour for the 
San Andreas Mw 7.9 event, and Table 3 similarly for the Hayward Mw 7 event.  
Appendix section 5.3 presents similar results for hours 1, 2, 4, 8, 12 and 24.  Also shown in 
both tables are the minimum and maximum values of all cases.  Note that Table 2 contains 
results for a variety of conditions and for Phases 0 to 3, so direct comparison (and averaging) 
across all 21 cases is not valid, although comparison of two or more cases with similar 
conditions or Phases is valid.  
As noted earlier in re the ground motions, the San Andreas event is far more severe than the 
Hayward event, and subsequent discussion here will only address the San Andreas event.  
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Table 2 Summary estimated Required Water demands (total water, millions of gallons) and flows 
(gpm), and total Burnt TFA, means, medians and 75th percentile, for 24th hour, for 21 cases 

Case 
Total Required Water Flow  

(millions gallons) 
Required Water Flow  

(gpm) 
Burnt TFA  

(millions sq ft) 
median mean 75% median mean 75% median mean 75% 

1 SA7.9 Ph0 DLNCB 218 284 309 165,059 228,439 243,896 19 19 20 

2 SA7.9 Ph0 DMNCB 176 225 266 131,445 180,384 218,535 18 18 20 

3 SA7.9 Ph0 DHNCB 162 205 246 120,072 166,243 195,212 17 18 19 

4 SA7.9 Ph0 NENCB 141 194 223 112,510 159,258 184,002 17 18 18 

20 SA7.9 Ph1 NEYCF 143 205 256 112,621 167,254 202,586 25 26 27 

22 SA7.9 Ph1 NENCF 161 209 241 128,048 169,887 202,599 25 26 28 

48 SA7.9 Ph2 NEYCF 143 213 221 113,026 178,722 176,621 34 35 36 

50 SA7.9 Ph2 NENCF 142 194 216 112,719 159,024 173,056 33 35 35 

64 SA7.9 Ph3 DLYCF 216 282 340 165,368 233,123 274,085 48 49 52 

65 SA7.9 Ph3 DLYAF 254 332 366 191,502 262,908 285,350 46 48 50 

66 SA7.9 Ph3 DLNCF 198 276 317 154,152 226,830 255,097 46 49 51 

67 SA7.9 Ph3 DLNAF 275 334 360 210,124 262,226 281,481 45 47 50 

68 SA7.9 Ph3 DMYCF 155 233 269 124,100 194,487 210,338 43 45 48 

69 SA7.9 Ph3 DMYAF 219 313 365 165,176 249,334 288,888 42 45 46 

72 SA7.9 Ph3 DHYCF 140 192 232 108,835 160,093 188,237 42 44 46 

73 SA7.9 Ph3 DHYAF 216 306 371 165,255 245,180 289,105 42 44 45 

74 SA7.9 Ph3 DHNCF 136 204 245 105,150 170,313 191,507 42 44 46 

75 SA7.9 Ph3 DHNAF 208 254 305 157,598 198,034 237,922 42 43 44 

76 SA7.9 Ph3 NEYCF 150 215 241 120,181 180,760 198,990 42 44 45 

77 SA7.9 Ph3 NEYAF 208 294 334 161,549 237,548 262,762 42 45 46 

78 SA7.9 Ph3 NENCF 144 193 236 112,664 162,089 195,184 42 44 45 

 Min all Cases 136 192 216 105,150 159,024 173,056 17 18 18 
 Max all Cases 275 334 371 210,124 262,908 289,105 48 49 52 

 
Figure 17 presents the timeline of estimated Required Water for Case 1 Ph0 DLNCB (San 
Andreas event) from the time of the earthquake to the 1500th minute (25th hour). It can be seen 
that median flow grows initially and then stabilizes at about 165,000 gpm as SFFD is fully 
committed, and that the median total amount of Required Water is about 218 million gallons.  
There is quite a bit of variation about these medians, as shown by the spread of the light gray 
lines (representing individual trials), with outliers several multiples of medians.  
Figure 18 is for Case 72 Ph3 DHYCF (San Andreas event) – median flow is about 108,000 gpm 
and the median total amount of Required Water is now about 140 million gallons.  That is, 
Required Water is less, despite population growth of 25%. Why? The EFWS now extends to 
all parts of the City and its operational efficiency is now High rather than Low (i.e., wider 
coverage, greater resilience, restores functionality faster, more rapid application of water on 
fire).  SFFD capability is the same in both Phases.  Improving SFFD’s capability (Case 73 Ph3 
DHYAF) results in more water usage but about the same total burnt area.   
Following the figures are results for the Hayward scenario, Table 3.  Comparable results and 
plots are provided for all Cases, for Required Water and a number of other parameters, in the 
electronic files.   



Fire Following Earthquake Water Requirements Study 
SFPUC, 7 June 2021 

 

 

 
Page 21 SPA  

 

 

 
Figure 17 Case 1 Ph0 DLNCB San Andreas Mw 7.9 event current conditions estimated Required 

Water timelines: (top) water flow, gpm; (bott) total water  required (gallons), from time of earthquake 
to 1500th minute. Heavy solid black line is median of 100 trials, dotted red is mean, dashed and dotted 

heavy black lines are 75th and 90th percentiles, and light gray solid lines are all 100 simulations.  
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Figure 18 Case 72 Ph3 DHYCF San Andreas Mw 7.9 event current conditions estimated Required 

Water timelines: (top) water flow, gpm; (bott) total water  required (gallons), from time of earthquake 
to 1500th minute. Heavy solid black line is median of 100 trials, dotted red is mean, dashed and dotted 

heavy black lines are 75th and 90th percentiles, and light gray solid lines are all 100 simulations.  
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 Table 3 Summary estimated Required Water demands (total water, millions of gallons) and flows 
(gpm), and total Burnt TFA, means, medians and 75th percentile, for 24th hour, for 21 cases 

Case 
Total Required Water Flow (gallons) Required Water Flow (gpm) Burnt TFA (sq ft) 

median mean 75% median mean 75% median mean 75% 

1 H7.05 Ph0 DLNCB 21 38 48 15,013 31,255 41,897 6 7 9 

2 H7.05 Ph0 DMNCB 11 20 29 7,707 16,058 22,529 5 6 6 

3 H7.05 Ph0 DHNCB 10 32 31 7,518 25,387 22,662 5 6 6 

4 H7.05 Ph0 NENCB 10 27 40 7,540 22,335 30,065 5 6 6 

20 H7.05 Ph1 NEYCF 19 45 50 15,011 36,615 37,500 9 10 12 

22 H7.05 Ph1 NENCF 21 42 41 15,022 34,248 37,692 9 10 13 

48 H7.05 Ph2 NEYCF 32 58 71 30,000 45,248 52,762 18 18 22 

50 H7.05 Ph2 NENCF 38 68 78 30,005 55,465 60,009 18 17 22 

64 H7.05 Ph3 DLYCF 63 104 127 48,873 79,984 97,637 30 30 35 

65 H7.05 Ph3 DLYAF 57 88 107 41,442 71,182 83,318 30 30 33 

66 H7.05 Ph3 DLNCF 73 109 132 60,007 85,505 108,963 31 31 35 

67 H7.05 Ph3 DLNAF 50 79 91 37,696 63,664 67,585 30 29 33 

68 H7.05 Ph3 DMYCF 59 102 140 45,190 80,284 113,948 28 28 33 

69 H7.05 Ph3 DMYAF 50 90 111 37,604 69,738 86,269 28 27 31 

72 H7.05 Ph3 DHYCF 60 102 133 45,167 80,181 101,264 28 28 31 

73 H7.05 Ph3 DHYAF 40 82 108 30,072 64,857 82,530 25 26 30 

74 H7.05 Ph3 DHNCF 51 97 109 41,375 76,808 90,151 28 27 31 

75 H7.05 Ph3 DHNAF 41 72 83 30,133 56,278 63,988 26 26 29 

76 H7.05 Ph3 NEYCF 60 92 116 45,068 72,299 90,715 27 27 31 

77 H7.05 Ph3 NEYAF 50 75 97 37,686 61,132 82,501 28 26 30 

78 H7.05 Ph3 NENCF 69 97 125 52,871 76,020 97,500 27 27 31 
 min 10 20 29 7,518 16,058 22,529 5 6 6 
 max 73 109 140 60,007 85,505 113,948 31 31 35 
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Discussion 
The above has provided a glimpse of the large set of results from this study.  This dataset 
provides rich detail, which is discussed at more length in Appendix section 5.  A few 
observations:  

• Figure 19 shows the median and 75th % Required Water flow (gpm) averaged across all 
cases.  Averaging over all cases mixes many things, including the different phases of 
EFWS buildout, so that the figure is only of limited value.  Nevertheless, it can be seen 
that the Required Water flow is several times current capacity.   

• Figure 20 parses Figure 19 by Phase of EFWS building, finding that 75th % Required 
Water demand remains about the same or slightly decreases from current conditions 
(Phase 0) through 2050, despite the City’s very significant projected population growth 
during this period.  

• It is of interest to compare the current study’s results with those provided in 2012 for 
CS-199.  Comparison is difficult due to the 2012 results being for only the first 120 
minutes, not considering fire department response etc, but Figure 21 provides some 
useful insight – in summary, this study’s results at minute 60 are somewhat less than the 
results in 2012 due to this study considering fire department response (and 2012 not 
doing so), but after that time the general trend of the 2012 study is in line with this 
study’s results.   

  
 

 
Figure 19 Median and 75% estimated Required Water flow (gpm), averaged over all Cases 
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Figure 20 Variation of estimated Required Water demands vs. Phases, for hours 1, 2,4, 8, 12 and 24. In 

all cases, demand modestly decreases despite City’s significant growth of population. 

 
Figure 21 Comparison of estimated water demands from 2012 analysis (solid blue line) vs. selected 

current estimates (points).  The 2012 analysis (see Appendix D) was only for the first 2 hours and had 
several limitations.  The current estimates are selected cases – see text for description.  The overall 

trends are (a) water demands increase exponentially with time; (b) there is relatively little variation in 
water demands no matter what the Phase is, or assumptions regarding system damage and operation; 

(c) the 2012 results, although limited, appear to have the same trend as current estimates.   
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Concluding Remarks 
Water demands for fighting fires following a major earthquake affecting San Francisco have 
been estimated based on a detailed model of fire service operations and water system 
performance.  The model employs several large datasets, including data for each building in the 
City, detailed ground motion models, hourly weather data, tree canopy data, pipe network data 
and other data.  Uncertainty on many of these data is considered in the analysis.   
A key point emerging from the analysis is that effective suppression of fires following a major 
earthquake requires a balance of fire service and water supply resources – that is, copious 
amounts of water are superfluous if the fire department’s resources are not adequate to the task, 
and conversely an abundance of fire department resources is largely useless if the water supply 
isn’t adequate to the task.  Moreover, rapid and adequate fire department response with adequate 
water readily available at the fireground greatly reduces the total water demand.   
Regarding water requirements, under current conditions, the first 25 hours following a major 
earthquake are estimated to require 200+ million gallons of water provided to firegrounds for 
effective firefighting.  This demand can be reduced or remain about the same through 2050, 
depending on EFWS improvements and SFFD capability.  Further study is probably required 
to determine how SFFD can most effectively use this water.  
The fundamental result is that depending on Case, estimated Required Water flow will be 
100,000 to 200,000 gpm in the median, and 200,000+ gpm at the 75th percentile.  It is important 
to understand that the system should be designed for an upper percentile of required flows, 
rather than the median – if designed for the median, then by definition 50% of the time flows 
will be inadequate for fire suppression, thus an upper percentile should be a design target.  
Figure 17 shows that the 75% flow is about the same as the mean (i.e., arithmetic average) flow, 
at about 230,000 gpm, while the 90th percentile flow is over 300,000 gpm.  Designing for the 
75th percentile is equivalent to having sufficient water for fire suppression in 3 out of 4 
repetitions of the scenario event.  
What does 200,000 gpm mean in physical terms?  Well, to use a popular measure, an Olympic 
size swimming pool3 would be filled in 3 minutes at this rate.  Or, Twin Peaks Reservoir (10 
million gallons) would be emptied in 50 minutes.  
More relevantly, if all 434 SFFD first line and 7 reserve engines (i.e., total of 50 engines), and 
all three Fireboats (Pheonix,10,000 gpm; Guardian, 22,000 gpm and St. Francis, 18,000 gpm, 
all at 150 psi) and both EFWS Pump Stations (two at 10,000 gpm each, at 150 psi), are all 
pumping at full capacity, the total is 144,600 gpm5.  If the 75th percentile is the goal, the shortfall 
of 200,000 – 144,600 = 55,400 gpm might be provided by Twin Peaks Reservoir for 180 
minutes.  This capacity is useful if the EFWS can convey all this water to the fireground.   
However, “if the EFWS can convey all this water to the fireground” is the issue.  At present, 
the EFWS ability to convey large amounts of water to some locations is limited by the pipe 
sizes leading to those locations and, in any case, the EFWS doesn’t currently extend to all parts 

 
3 Defined as 25m x 50m x 2m equivalent to 660,000 gallons. 
4 Apparatus on Treasure Island and at San Francisco International Airport are not included.  
5 Note that this is only for illustration and its simple addition involves double counting since if fire engines are 
drawing from the EFWS then their pumping capacity is against and not in addition to the pumping capacity of the 
fireboats or pump stations.  
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of the City.  In those parts of the City not covered by the EFWS, there are a significant number 
of cisterns.   However, the effective radius over which a cistern provides protection is only a 
few blocks.  Hose tenders extend this radius, and SFFD is in the process of acquiring a larger 
number of modern hose tenders.  
In conclusion, depending on the expansion of the EFWS and capacity of SFFD, there may or 
may not be adequate amounts of water at some fires when fire engines arrive, which would lead 
to continued fire growth and a larger demand for firefighting water than at first arrival. The 
analysis has considered this in the various Analysis Cases and estimation of Required Water. 
Appendices to this report provide additional detail.  
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1 INTRODUCTION 

The project purpose, background and scope of work are presented. 
1.1 PURPOSE 
The purpose of this project has been the estimation of water required to suppress fires following 
a major earthquake affecting the city of San Francisco.  Estimating the required water assumes 
all fires are fought by the San Francisco Fire Department (SFFD) with aid from other fire 
departments some time following the earthquake.  Estimation of required water is needed to 
determine if the current water supply sources and conveyance infrastructure meet the 
requirements for firefighting, or if additional sources and infrastructure are required.  
1.2 NOMENCLATURE 
The many specialized terms and abbreviations used in this report are defined in the Table of 
Abbreviations and Acronyms, but a few terms are worth discussion:  
The Emergency Firefighting Water System (EFWS) refers to the aggregation of the high-
pressure network6, PEWFS and other pipelines, connections to reservoirs, pump stations and 
infrastructure planned to protect the city from major fires. The high-pressure network is an 
earthquake-resistant pipe network and facilities built following the 1906 San Francisco 
earthquake and includes not only the pipe network but also the Twin Peaks 10-million-gallon 
reservoir, Pump Stations 1 and 2, and other critical equipment including cisterns, fireboat 
manifolds and other appurtenances.  The original pipe network protected the Central Business 
and nearby districts and in subsequent decades was extended to the Mission and other areas.   
Future pipes and appurtenances connected to the current network (e.g., Infirm Area backbones, 
Presidio line, lines in southern part of city) are included unless otherwise noted.    
The Potable Emergency Water Firefighting System (PEWFS) is a new system in the 
planning stage that will protect the Richmond and Sunset districts.  It will consist of a pipe 
network from Lake Merced northwards to the Richmond and connecting to Sunset Reservoir, 
with pump stations at Lake Merced, Sunset Reservoir and perhaps at Sunset Pumping Plant.  It 
will be operated as a potable trunk line supplied from Sunset Reservoir under normal conditions 
and switched to a high-pressure network (independent of the current high) for firefighting when 
needed.  When operating as a high-pressure network PEWFS if required may inject raw water 
from Lake Merced.   
1.3 Background and Scope of Work  
During 2011-2014 the San Francisco Public Utilities Commissions and its consultant 
AECOM/AGS JV reviewed the existing  EFWS high-pressure pipe network and made 
recommendations on pipelines, control  systems, seawater intake tunnels, and cisterns to 
optimize benefits from repairs and  improvements to the network, given the potential for seismic 
activity in the area (CS-199 2014). As part of that work estimates were made of the water 
required for post-earthquake firefighting (Scawthorn 2012).   These estimates had several 
limitations – (a) they were based on early 2000s data that had been employed for the previous 
CAPSS study (ATC-52-1 2010), (b) they were only for the first 2 hours following the 
earthquake, (c) they did not take into account SFFD firefighting response (and were thus an 

 
6 The high-pressure network was termed the Auxiliary Water Supply System (AWSS) but is now part of the larger 
EFWS 
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overestimate of water requirements) and (d) they were a “snapshot” of needs in July 2012 as 
opposed to what the needs of the city would be in the future.   
Because the estimates left room for improvement, discussions with SFPUC in late 2018 resulted 
in agreement on a scope of work for updating the fire following earthquake water demands, 
termed the Fire Following Earthquake Water Requirements Study project (FFEWRS).  To avoid 
frequent future updates of these results, it was decided to make projections of future San 
Francisco growth through 2050 and provide estimates of firefighting water needs at several 
future stages or “phases” of infrastructure buildout.  The specific scope of work consisted of 
the following tasks:  

1. “Project initiation and work plan: this is a modest task to meet with SFPUC and present 
the project work plan. The work plan will be based on this scope of work, with actual 
schedule dates and specific meetings, and identification of needed SFPUC liaison with 
other departments. Deliverable: Document the task and results in a Technical Memo.  

2. “Kickoff and stakeholder input: this task consists of one to several meetings with 
stakeholder City agencies to outline the project and receive stakeholder input. If 
possible, a workshop will be held to facilitate simultaneous input from multiple 
stakeholders. Deliverable: Document the task and results in a Technical Memo.  

3. “Collect and review San Francisco exposure and growth data: Working with SFPUC 
personnel, arrange and attend meetings with relevant persons in San Francisco PUC, 
Planning Department and Fire Department, to identify and receive relevant future 
growth projection data. If deemed useful, meet with Metropolitan Transportation 
Commission and other agencies (e.g., ABAG) for similar purposes. Included in this task 
is collection of data related to exposures in city parks (e.g., Golden Gate, McLaren and 
other parks) and in the Presidio (to be confirmed). Review and employ this data to 
develop LMH growth projections. This task will include receiving most current building 
stock inventory from the Planning Department. Deliverable: Document the task and 
results in a Technical Memo.  

4. “Data processing and preparation: with approved LHM projections, building stock 
projections will be developed and prepared for use in the fire following earthquake 
model. This is a project internal task and no TM will be prepared.  

5. “Seismic hazard: this task will review current seismic hazard estimates affecting San 
Francisco, to assure up-to-date ground motion data will be employed (the ground motion 
estimates employed in 2012 are out of date). Two major seismic events will be 
considered: an Mw 7.9 event on the San Andreas fault similar to the 1906 event, and a 
Mw 7 event on the Hayward fault (based on the recently published Haywired study. The 
question of whether and how to include effects of aftershocks will be addressed. To 
account for uncertainty, ground motions will be characterized in a suite of hazard maps, 
probably using the method of Miller and Bakeriii. Deliverable: Document the task and 
results in a Technical Memo.  

6. “Analysis and post-processing: this task consists of estimating ignitions, corresponding 
fire department response and water requirements for typical seasonal weather 
conditions, for city block other areas in the contiguous portion of San Francisco county, 
for one-minute steps for the first two hours following the earthquake. Effects of 
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vegetation in city parks and the Presidio will be considered. This task does not require 
a TM.  

7. “Results delivery and report: Data on water demands will be delivered in a format like 
that employed in 2012, together with a Report documenting the methods and data 
employed. The Report will provide guidance on use of the data, including given actual 
growth data available in the future. Deliverable: Document the task and results in a final 
project Report.  

8. “Project management: This is a modest task consisting of project management, status 
reports and related activities. “ 

The Fire Following Earthquake Water Requirements Study project (FFEWRS) began and was 
amended in October 2019 for two tasks regarding optimization of the pipe network.   
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2 SAN FRANCISCO, ITS EARTHQUAKE RISK  
AND THE EMERGENCY FIREFIGHTING WATER SYSTEM  

San Francisco’s development, seismicity, fire following earthquake risk and 
infrastructure for mitigating this risk are provided as background and context for 
this study.  These topics are not addressed in depth, and the reader is referred 
elsewhere for more detail.   

2.1 San Francisco and its development 
Prior to the Gold Rush, San Francisco was hardly a village, with a population of just a few 
hundred.  Even after 1849, while growth was rapid, the City hardly extended beyond today’s 
Financial District, Figure 22, although the density of construction was rather high, Figure 27.  
Much of the rapidly expanding city was built of wood, which led to a number of conflagrations 
in the 1850’s and a vigilance against fire that continued thereafter.  By the turn of the century, 
San Francisco had grown to a population of 400,000, with a major fire risk,  Figure 23.  
A survey of San Francisco 1905 by the National Board of Fire Underwriters (NBFU 1905) 
provides a detailed snapshot of the city, whose built-up extent is shown in Figure 24, while 
Figure 25 shows the western portions (today’s Richmond and Sunset districts) were still sand 
dunes.  The grew rapidly and was largely built out by WW2, with only a few remnant sand 
dunes remaining, Figure 26.  
 

 
Figure 22 San Francisco 1857 

Source: US Coast and Geodetic Survey map, David Rumsey Map Collection www.davidrumsey.com 
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Figure 23 San Francisco 1905 

 
Figure 24 San Francisco water distribution network, 1905 

 – built-up area shown in yellow and congested area in pink, outline of 1906 burnt area in black 
Source: adapted from (NBFU 1905) 
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Figure 25 San Francisco 1905 – note sparsity of buildings N and S of Golden Gate Park 
Source: US Coast and Geodetic Survey map, David Rumsey Map Collection www.davidrumsey.com 
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Figure 26 San Francisco composite aerial views by H. Ryker, 1938. City is almost entirely 
built out with remnant sand dunes in Sunset District west of Sunset reservoir 

Source: David Rumsey Map Collection www.davidrumsey.com 
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Figure 27 San Francisco:  1856, 1954 and 2018 

Sources: https://sf.curbed.com/maps/old-photos-photographs-san-francisco-gold-rush and https://www.sfgate.com/bayarea/article/san-
francisco-tallest-buildings-skyscrapers-height-13532960.php#photo-16804791  

The rapid growth of San Francisco, continuing today, is clearly shown in Figure 27 and Figure 
28.  While many new high-rises have risen downtown, and there’s been some densification in 
residential areas with multi-family buildings replacing single-family homes, by number much 
of San Francisco’s buildings pre-date WW2 (67%) and even pre-1906 (13%), while 94% of all 
buildings are of wood construction (ATC-52-1 2010), Figure 2.  

https://sf.curbed.com/maps/old-photos-photographs-san-francisco-gold-rush
https://www.sfgate.com/bayarea/article/san-francisco-tallest-buildings-skyscrapers-height-13532960.php#photo-16804791
https://www.sfgate.com/bayarea/article/san-francisco-tallest-buildings-skyscrapers-height-13532960.php#photo-16804791
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Figure 28 San Francisco historical and projected population by decade 

 
2.2 SAN FRANCISCO’S SEISMIC HAZARD 
There is not much need to dwell on San Francisco’s earthquake risk – it’s well known and real. 
The city is athwart the North American – Pacific plate boundary, with the San Andreas fault 
and the Hayward faults 10 miles equidistant from the Ferry Building, Figure 29.  Virtually all 
of the city has the potential for very strong ground shaking, with USGS for the next 30 years 
estimates being 72% for a Mw 6.7, 51% for a Mw 7.0 and 20% for a Mw 7.5 event in the Bay 
Area, Figure 30.  
Based on a review of seismicity, this study employs two scenario earthquakes: (1) a Mw 7.9 
event on the San Andreas fault like the 1906 event, and (2) a Mw 7.057 event on the Hayward 
fault in the East Bay.  These two events were also examined in the CAPSS study (ATC-52-1 
2010).  Ground motions for these events is discussed in section 3.2.3 but it should be noted that 
the ground motions from either of these events will be very strong in San Francisco, with the 
Mw 7.9 San Andreas event being generally stronger, especially in the western portions of the 
City, which are only a few miles from that fault.  The Hayward event, while generally having 
similar or smaller ground motions than the San Andreas event, is considered more likely to 
occur in the near future.   

 
7 The two digit precision for the Hayward event is due to the USGS Haywired project (Detweiler, S.T., and A.M. 
Wein (Eds.). 2017. The HayWired earthquake scenario—Earthquake hazards (ver. 1.1, March 2018):. 
Washington: U.S. Geological Survey Scientific Investigations Report 2017–5013–A–H, available at 
https://pubs.er.usgs.gov/publication/sir20175013v1.   Such precision for earthquake magnitude is somewhat 
illusory, and hereafter the Hayward event magnitude will be denoted at Mw 7.  
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Figure 29 Bay Area map with shaded relief and faults in magenta. Inset is the state of California main 

geomorphic figures, particularly the San Andreas fault shown in red.  
Source: adapted from (Johnson and Bartow 2018) who source it as (Barnard et al., 2013) 
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Figure 30 USGS estimated event probabilities 2014-2043 

 
Geology strongly influences earthquake ground motions, and the city has large areas of very 
soft soils in what was once the Bay or marshes, and virtually the entire western half of the city 
being on what were a century ago sand dunes, Figure 31.   
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Figure 31 Geologic map of San Francisco illustrating Quaternary units (Graymer et al., 2006). 

Franciscan Complex Bedrock is not shown. Units include: Gray= Artificial Fill (AF), Pink= Landslide 
and hillslope deposits (Qsl), Yellow = Sand dunes (Qd), Orange = Colma Formation (Qc), green = 
older Quaternary Alluvium (Qpa); Merced Formation = light blue. Also shown is location of the 

shoreline in 1850 (blue dashed line) and the extent of historic marshes from 1898 (blue cross hatch 
pattern) Note: Young Bay mud is covered by artificial fill in San Francisco. 
Source: (Johnson and Bartow 2018) who source it as (Sowers et al., 2007) 
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2.3 SAN FRANCISCO AND FIRE FOLLOWING EARTHQUAKE  
Nineteenth century urban America was a very flammable place – for example conflagrations in 
nine different cities from 1835 to 1905 each involved the destruction of at least 1,000 buildings 
(TCLEE 2005).  San Francisco was no exception, with several conflagrations in its early years8, 
and an appreciation by 1905 that there was a very high risk of a major conflagration.   In that 
year, the city was rated by the National Board of Fire Underwriters (NBFU, 1905) who found 
its fire department efficient, well organized and, in general, adequate. The NBFU however 
concluded that 

“...In fact, San Francisco has violated all underwriting traditions and precedent by not burning 
up. That it has not done so is largely due to the vigilance of the fire department, which cannot 
be relied upon indefinitely to stave off the inevitable.” 

Prophetic words, indeed.   

2.3.1 Comparison of 1906 and today 
It is worth comparing the situation in 1906 and today.  The San Francisco Fire Department in 
1905 protected approximately 400,000 persons occupying an urbanized area of approximately 
21 square miles, Figure 24. The department consisted of a total of 585 full paid fire force 
personnel (resident within the city and on duty at all times), commanded by Chief Dennis T. 
Sullivan and deployed in 57 companies (38 engine, 1 hose, 10 ladder, 1 hose tower, and 7 
chemical) (NBFU, 1905).  The distribution of these companies was well conceived, being 
centered about the congested high value district (i.e., the Central Business District or CBD, 
known in San Francisco as the Financial District), with 24 engine, 8 ladder, 1 water tower and 
7 chemical companies within 2 miles of the center of the CBD. All but two of the 38 steam 
engine companies dated from 1890 or later and were rated at an average of 680 gallons per 
minute (gpm), although the eight engines tested in 1905 averaged only about 70% of their rated 
capacity, and the “ability of the men handling the engines was in general below a proper 
standard”. The rated pumping capacity of the 38 first line and 15 relief and reserve engines 
totaled 35,100 gpm.   Table 3 shows this SFFD capacity in 1906 and today (many specialized 
types of apparatus are omitted). 

Table 4 SFFD on duty staffing over the years 

Year Engines 
Pumping Capacity (gpm) Ladder 

trucks 
Total Fire 
Personnel 

Total On-duty 
Fire Personnel9 Tot. Per thous. popul. 

1906 38 35,100 88 16 585 585 
202010 43 + 5 R 72,000 82 20 1449 268 

 

 
8 “Several” is an understatement: Two multi-building fires in 1849, one of which caused a million dollars in 
damage; 4 in 1850 with one causing $4 million in damage; and two in 1851, one causing $12 million and another 
$3 million in damage (http://sfmuseum.org/hist1/fire.html ).  
9 All personnel in 1906 resided in San Francisco and were on-call at all hours if needed. Today, many firefighters 
reside outside the City. 
10 Engine count includes 5 reserve engines, does not include Treasure Island or San Francisco International Airport. 
Pumping Capacity in 2020 based on 1500 gpm per engine.  

http://sfmuseum.org/hist1/fire.html
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2.3.2 1906 earthquake and fire 
One of the largest earthquakes to strike North America occurred at 5:12 AM on April 18, 1906.  
Much has been written about it, and only a brief review is presented here.  
Within moments after the earthquake, Chief of Department Dennis T. Sullivan was fatally 
injured due to a neighboring building collapsing onto the fire station where he was sleeping – 
he lingered for four days. Ten fire stations sustained major damage (Tobriner, personal 
communication) although the earthquake did not seriously damage any engines, which all went 
into service (Reed 1906). Street passage was in general not a problem, and a number of fires 
were quickly suppressed, although many more could not be responded to. The NBFU (Reed 
1906) reported that: 

"…fires in all parts of the city, some caused directly by earthquake, some indirectly, 
prevented an early mobilization of fire engines and apparatus in the valuable business 
district, where other original fires had started and were gaining headway”. 

The numbers of fires and/or explosions after the earthquake have been estimated as between 50 
(Reed 1906) and 52 (Scawthorn and O'rourke 1989), Figure 32 

 
Figure 32 San Francisco in 1906: Black lines are 8 inch and larger water mains (thicker the line, larger 
the diameter).  Yellow area is primarily wood frame construction, while pink is primarily masonry – 

crosshatched pink area downtown is the ‘congested area’ – that is, the Central Business District. 
Ignitions following the 1906 earthquake are shown as red squares.  (adapted from NBFU, 1905) 

 
The NBFU concluded that even under normal conditions the multiple simultaneous fires would 
probably have overwhelmed a much larger department, such as New York’s, which had three 
times the apparatus. Nevertheless, Bowlen (see Scawthorn and O’Rourke, 1989) concluded that 
by 1 PM (i.e., about 8 hours after the earthquake) 
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“the fire department, except that it was without its leader, was in fairly good shape, that is 
the men and horses were in good trim for firefighting, the apparatus was in shape and 
could be worked where there was water. There is not one report of an engine or man going 
out of commission during the early hours of the fire, and the department was hard at work 
all the time, even though there was little to show for its effort” 

The final burnt area is shown in Figure 33.  

 
Figure 33 (left) Fires at about midnight April 18 (Source: Scawthorn and O’Rourke, 1989); (right) 
Final burnt area outlined in heavy line – arrows show fire path of fire spread, with general areas 

burned in days 1, 2 and 3/4 indicated by numerals and divided by thinner lines. Green areas were not 
burnt. 

2.3.3 1906 earthquake and water supply 
The real impairment was not to the fire department but to the water service. At the time of the 
earthquake, there was a combined volume of 88.7 billion liters in San Francisco’s reservoirs on 
the San Francisco Peninsular. Within the city limits, there were approximately 711 km of 
distribution piping at the time of the earthquake, of which roughly 18,5 and 66.5 km were 
wrought and cast iron trunk lines, respectively, mostly constructed during the years of 1870 to 
1906. Figure 24 shows the 1906 water supply within the San Francisco City limits, where nine 
reservoirs and storage tanks provided a total capacity of 354 million liters. All trunk lines, 400 
mm or larger in diameter, are also plotted, as well as zones of lateral spread caused by soil 
liquefaction.   
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Figure 34 San Francisco Water Supply and effects of permanent ground deformation (Scawthorn and 

O'rourke 1989) 

It can be seen that multiple ruptures of the pipeline trunk systems from the College Hill and 
University Mound Reservoirs occurred in the zones of large ground deformation, thereby 
cutting off supply of over 56% of the total stored water to the Mission and downtown districts 
of San Francisco. Liquefaction induced lateral spread and settlement ruptured two pipelines, 
400 and 500 mm in diameter, across Valencia Street north of the College Hill Reservoir, which 
emptied the reservoir of 53 million liters, thereby depriving fire fighters of water for the burning 
Mission District of San Francisco. With the College Hill and University Mound Reservoirs cut 
off, only the Clay Street Tank and the Lombard and Francisco Street Reservoirs were within 
the zone of most intense fire, and therefore capable of providing water directly to fight the blaze. 
The combined capacity of these reservoirs was only 21 million liters, or 6% of the system 
capacity The usefulness of such limited supply was further diminished by breaks in service 
connections, caused by burning and collapsing buildings. Schussler identifies service line 
breaks as a major source of lost pressure and water. There were roughly 23,200 breaks in service 
lines, between 15 and 100 mm in diameter. Fallen rubble and collapsed structures often 
prevented firemen from closing valves on distribution mains to diminish water and pressure 
losses in areas of broken mains and services.  
The spatial relationship between unburnt districts in San Francisco and availability of water 
implies that pipeline system integrity played a key role in limiting the spread of fire, and that 
areas suffering from ruptured pipelines fared poorly. This inference must be made with caution, 
however, since the development of the fire south of Market by mid-afternoon had resulted in a 
burning perimeter or flame front on the order of 7.5 km. Effective defense along this flame front 
would require on the order of one to two hundred handheld lines, or virtually the entire steam 

LegenCI : 

• 

C 
0 
Al 
<.I 
0 

u 

... 
0 

c.. 

Tronsm1ss1011 
Plpelinn 
Trun• P i011inu 
(2:400mm a10.J 
Zone of 
Lioulfoc110n • 
I11dueed 
Deformo110n 
?loellne Break 

Prt1sidio 
Military 
Reservation 

• Presidio 
Heights 
Reservoir 

Golden Gate Pork 

N 

f Lake Honda 
Reservoir 

~ : 

1---+--1 
0 1000m 

• Clarendon 
Heights 
Reservoir 

eservo1r 

•i:aotrero 
Heights 
Reservoir 

0) 
('I .... . 

~ 

~ ~-
"' ("I 
0 



Fire Following Earthquake Water Requirements Study 
SFPUC, 7 June 2021 

 

 

 
Page 45 SPA  

engine force of the fire department. Even if effective, this ignores branding (i.e., fire spread by 
burning debris, flying over defense lines and causing fires behind the fire line) and does not 
consider whether the water supply system, if intact, could have furnished the required water 
(25,000 to 50,000 gpm). Even if this defense had held, the firefighters, fully occupied south of 
Market, would have been outflanked by the "Ham and Egg fire "11, which did indeed sweep 
down from the west during the second period, outflanking the defending line along Market.   
Figure 35 presents a bar graph showing the reservoir storage in San Francisco as a function of 
time after the earthquake. The amounts of water corresponding to Day 1 represent the quantities 
available roughly two hours after the earthquake struck. After four days, less than one-tenth of 
the initial capacity of the College Hill, University Mound, and Lake Honda Reservoirs still was 
available. Two factors were critically important in preserving flow. Sixteen hours after the 
earthquake, water was pumped from Lake Merced into the Pilarcitos Conduit to supply Lake 
Honda. This action provided an additional 25 million liters/day, thereby maintaining capacity 
in Lake Honda for distribution to the western parts of the city. After repairs of the San Andreas 
Conduit over three days, approximately 30 million liters/day were conveyed to the College Hill 
Reservoir for distribution in the South Mission area of the city. By Day 5, approximately 55 
million liters of water were flowing into the city, in addition to the 25 million liters still available 
in the reservoirs. 

 
Figure 35 Reservoir Storage in San Francisco as a Function of Time After the Earthquake  

Source:  (O'Rourke, Beaujon and Scawthorn 1992) 

2.3.4 Recent estimates of potential fire following earthquake losses 
Since 1906 the insurance industry of course has had a profound interest in San Francisco and 
its potential for losses due to a future earthquake and fire – the impact on the industry had been 
huge (Whitney 1906) and interest continues to this day (LMA 2010).  Freeman (Freeman 1932) 
was the first to seriously address estimation of fire following earthquake risk, and discusses San 
Francisco while not however providing estimates of potential loss.  Steinbrugge (Steinbrugge 
1968) highlighted the fire following earthquake problem in the San Francisco Bay Area and 

 
11 Following the earthquake, a person “started a fire in a stove to cook breakfast, about 9 o'clock. The chimney had 
been rendered defective by the earthquake, and fire broke out. This fire [may] have burned over more territory than 
any other single fire.” (http://www.sfmuseum.org/1906/kennedy.html ) 
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collected data (Steinbrugge et al. 1971) but San Francisco’s fire following earthquake was only 
first quantified in 1987 (Scawthorn 1987).   
Most recently, the City’s Community Action Plan for Seismic Safety (CAPSS) examined 
potential losses, with findings as shown in Table 5 and Table 6.  As can be seen, the CAPSS 
study examined four different earthquake scenarios, two of which are comparable to the 
scenarios examined in this study.  
 

Table 5 Estimated Number of Fires and Size of Burned Area Following Four Scenario Earthquakes 
Source: (ATC-52-1 2010) 

 
 
 

I 

Average Size of Burned Areab (Million Square Feet) 

Scenario Number of Good Bad 
Firesa Conditionsc Averaged Conditions• 

Hayward Fault, 
38 3.6 6.0 11 Magnitude 6.9 

San Andreas Fault, 
57 4.7 7.3 14 Magnitude 6.5 

San Andreas Fault, 
73 7.7 11 19 Magnitude 7 .2 

San Andreas Fault, 95 11 17 28 Magnitude 7 .9 
a. This table shows the average estimated number of fires requiring professional response 

for the many analyses with varying circumstances. There would be additional small fires 
extinguished by residents or self-extinguished. Many more or fewer fires could occur. 

b. These numbers represent the size of building floor space that is burned. Some of these 
buildings will also have suffered damage from earthquake shaking. 

c. This estimate has a 75 percent chance of being exceeded. Under extremely favorable 
conditions, the burned area could be smaller. 

d. This is the average estimate for the many analyses with varying circumstances. 
e. This estimate has a 25 percent chance of being exceeded. Under extremely unfavorable 

conditions, the burned area could be larger. 
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Table 6 Average Cost of Damage Caused by Fire Following the Scenario Earthquakes 
Source: (ATC-52-1 2010) 

 
 
2.4 San Francisco’s Emergency Firefighting Water System 

2.4.1 EFWS high-pressure network 
Following the experience in 1906, Marsden Manson (San Francisco City Engineer) in 1908 
proposed the high-pressure network that Chief Sullivan had advocated during the prior decade. 
Its construction was funded with a $5.2 million bond issue and largely completed by 1912, see 
Figure 36.  
This original AWWS is now part of the City’s large EFWS (Emergency Firefighting Water 
System), which is still being expanded.  
In summary, the EFWS high-pressure network consists of several major components, see Figure 
37.  

• Static Supplies: The main source of water under ordinary conditions is a 10-million-gallon 
(40 million liter) reservoir centrally located on Twin Peaks, the highest point within San 
Francisco (approximately 227m or 750 ft. elevation). 

• Pump Stations: Because the Twin peaks supply may not be adequate under emergency 
conditions, two pump stations exist to supply salt water from San Francisco Bay - each has 
10,000 gpm (667 l/s) at 300 psi (20.7 bar) capacity. Both pumps were originally steam 
powered but were converted to diesel power in the 1970’s. 

• Pipe Network: The EFWS high-pressure network supplies water to dedicated street 

hydrants by a special pipe network that, by the end of the 1980s, had a total length of 

Shaking Damage I Ave,age Additional I Shaking Plus Fire 
Scenario $ .1 . )" Damage Due to Damagec 

( 81 lions Fireb ($ Billions) ($ Billions) 

Hayward Fault, 
$14 $2.7 $17 Magnitude 6.9 

San Andreas Fault, 
$20 $3.0 $23 Magnitude 6.5 

San Andreas Fault, 
$30 $4.3 $34 Magnitude 7 .2 

San Andreas Fault. $48 $5.8 $54 Magnitude 7.9 
a. These figures include direct damage to buildings from shaking and ground fai lure, in 2009 

dollars. 
b. These figures are averages for the many analyses with varying circumstances and do not 

double count shaking damage (i.e., burning rubble). Results are in 2009 dollars. 
c. In 2009 dollars. Numbers in table have been rounded, which can make totals differ from 

sum of columns or rows. 
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approximately 120 miles (200 km). The pipe is bell and spigot, originally extra heavy cast 

iron (e.g., 1”- or 25-mm wall thickness for 12" or 300 mm diameter), and more recent 

extensions are heavy ductile iron (e.g., .625" or 15mm wall thickness for 12" or 300 mm 

diameter). Restraining rods connect pipe lengths across joints at all turns, tee joints, hills 

and other points of likely stress. 

 

 
Figure 36 Manson map of 1908 showing plan for an auxiliary water system for fire protection 

(Manson et al. 1908) 

• Fireboats:  A major deficiency in 1906 was the lack of a Fireboat to be able to pump large 
volumes from San Francisco Bay.  Chief Sullivan in 1905 had proposed that the City 
purchase a Fireboat, but the request was denied. With the construction of the high-pressure 
network in 1912, two powerful steam fireboats were provided, each capable of pumping 
10,000 gpm (40,000 l/s) into the high-pressure network in addition to the two pump stations. 
The pipe network has manifold connections located at several points along the City’s 
waterfront in order to permit the City’s two fireboats to act as additional “pump stations”, 
drafting from San Francisco Bay and supplying the high-pressure network.  

• Cisterns: SFFD in 1906 was finally able to establish a water supply along Van Ness Avenue, 
a natural east-west fire break as it is 150 feet wide. Water supply was from US Navy ships 
and tugboats at the foot of Van Ness Ave. The successful experience of cisterns in 1906 led 
to the construction between 1912-1940 of 128 75,000-gallon capacity cisterns (200,000 
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liters, about one hour supply for a typical fire department pumper), every three blocks from 
SF Bay to Market Street and at other locations. Van Ness Ave remains today as the major 
fire break in the Northeast section of the city. Today, San Francisco has 172 underground 
cisterns, largely in the northeast quadrant of the city but with newer cisterns in outer 
residential areas. 

The significance of this fire break is important, since the building stock west of Van Ness, to 
and including Pacific Heights is mainly wood frame, and virtually intact as it was in 1906 – 
large wood frame buildings of 3 to 4 stories in height, a conflagration hazard. The area east of 
Van Ness Ave, to Stockton Street, including Telegraph hill was completely burned off in 1906. 
In the rush to rebuild, it was reconstructed virtually as it was, recreating the conflagration hazard 
that previously existed. With occasional high winds, narrow streets and densely built wood 
frame building of 3 to 4 stories in height, this section of San Francisco today is as significant a 
conflagration hazard as it was in 1906. 
 

Figure 37 San Francisco EFWS high-pressure network 

The EFWS high-pressure network is a remarkably well-designed system for reliably furnishing 
large amounts of water for firefighting purposes under normal conditions, with many special 
features to increase reliability in the event of an earthquake.  A key aspect of San Francisco’s 
ability to maintain and even extend this unique system is that fact that it is, by city charter, 
owned and operated by the fire department.  The EFWS high-pressure network is intended as 
an auxiliary system, to supplement the use of the municipal water supply system for fighting 
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large fires, under non-earthquake as well as earthquake conditions.  This is an important point 
– it does not sit around for decades, waiting for an earthquake.  Rather, the department uses it 
at most greater alarm incidents, thereby gaining valuable experience, confirming its continued 
functionality and reliability, and justifying the system’s existence.  Another point is that the 
underground piping system was designed from the beginning to be highly earthquake resistant 
– the piping is extra heavy walled and has restrained joints to resist pullout at numerous 
locations.   
While the original portions of the high-pressure network were built during 1908-1912, the City 
has continued to invest and expand the system, as shown in the following tables and figures.  
 
 

 
Figure 38 EFWS high-pressure network construction by era, Circles are cisterns. 
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Figure 39 Fraction of EFWS high-pressure network pipe by year of installation 

 
Table 7 San Francisco’s capital investments in the EFWS 

 
 

Yr Yr $ 
mills

2020 $ 
mills Pop. (th) cum 2021 $    

/ cum(p-yrs) Notes

1908 $5.2 $156.4 402        original cost
1933 $2.0 $40.4 634       $12.07 + Marina, W Addition, Mission
1970 $1.0 $6.9 716       $5.68  estimated portion of larger bond issue
1974 $0.2 $1.1 701       $5.60  adds 3rs St. Crossing; est. of larger bond
1977 $1.0 $4.5 690       $5.44  no specifics; est. of larger bond
1986 $46.2 $109.8 706       $4.84  + cisterns + Ocean Ave ext + MOVs
2010 $102.4 $123.1 805       $5.18  + cisterns + renovations
2014 $55.0 $61.2 836       $6.74  investments to be determined
2020 $153.5 $155.0 882       $7.00  investments to be determined
2021 $0.0 $0.0 882       $9.08  includes 2020 bond $

No. Yrs. Tot Yr $ Tot 2020 $
113 $367 $658

Note 1:  2021$ are current value of Yr $ ref: https://www.multpl.com/cpi/table/by-year 
Note 2: San Francisco population data from https://en.wikipedia.org/wiki/Demographics_of_San_Francisco 
Note 3: does not include operating and maintance costs
Note 4: No information could be found re 1960's bond issue, so data and amount are estimated
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Figure 40 EFWS high-pressure network investment in both $ for that year (blue column) and 2020$ 

(green column), and City’s population (black line) 

 
Figure 41 EFWS high-pressure network investment in 2020$ (black column) and cost per capita per 

year (green line). By 1933 the initial 1908 $5.2 million high-pressure network construction ($156 
million in today’s dollars) averaged $12 per capita per annum. The trend of averaged succeeding 

investments declined to less than $6 pc pa, while investments since 2010 have reversed this trend with 
total investments today averaging about $8 pc pa.  
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2.4.2 “Infirm Areas” 
San Francisco has areas of highly liquefiable soils – these were observed to fail in 1906 and to 
correlate with damage to underground piping.  These locations were mapped with other areas 
of concentrated damage as ‘infirm zones’, Figure 43, and the system designed so that, while 
EFWS high-pressure network pipe passes through these zones, Figure 42, the system can be 
quickly isolated should pipelines in those zones fail.  
In modern times, the gate valves isolating the infirm zones have been motorized and can be 
remotely controlled via radio.   As a result of the elevation of the Twin Peaks reservoir, and the 
capacity of the pumping stations and the fireboats, very high-pressures, in excess of 300 psi, 
can be sustained in the EFWS high-pressure network.  This pressure assures a high-volume 
supply, but is too high for many applications, and can be reduced via Gleeson valves – a 
patented pressure reduction valve invented in the San Francisco Fire department shops.  The 
Gleeson valve permits a firefighter to attach one or several handlines to 1 high-pressure network 
hydrant, and apply fire streams as if from a fire engine.  Thus, the EFWS high-pressure network 
reduces the need for fire engines and permits a continuous water curtain to be sprayed from a 
line of hydrants along a defensive line.   
Designed almost a century ago with great foresight and skill, the San Francisco EFWS high-
pressure network was intended to be a seismically reliable water supply system for fire 
protection. Most of the original pipeline was extra heavy cast iron pipe with more recent 
installations using thick-walled ductile iron pipe with restrained joints at high thrust locations. 
It has been maintained for almost a century and embodies the key attributes of redundancy in 
supply and layout, reliability via layout and seismic design of components, flexibility in 
application, economy via reducing the need for fire engines and apparatus, and integration in 
the fire department’s day-to-day operations.  Even so, the 1989 Loma Prieta earthquake 
damaged a few components of the EFWS high-pressure network, which, coupled with human 
inaction, drained the Lower Zone (Scawthorn 1990a)and prevented the system from supplying 
water to the Marina fires; thus, demonstrating that there is room for improvement.  

 
Figure 42 Current EFWS high-pressure network showing pressure zones overlaid on liquefaction 

susceptibility and SFFD Infirm Areas (red and yellow hatched areas).  Twin Peaks Zone (magenta) is 
primarily to west of Twin Peaks; Ashbury or Upper Zone (blue) is intermediate between Twin Peaks 

and Jones or Lower Zones (black).  A Gravity system (green) is an independent pipeline fed from 
Stowe Lake and runs west along Fulton St.  
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Figure 43 (top) City; (mid) Elevations; (bott) Liquefaction susceptibility and SFFD Infirm Areas 
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3 DATA 

A large amount of data was collected and employed in this project. Data included 
exposure including detailed information on buildings and tree canopy, data on 
earthquake ground motions and permanent ground displacement, fire resources, 
water supply, streets and access, and weather. 

 
3.1 INTRODUCTION 
This section discusses the data used for analysis.  
3.2 Exposure 

3.2.1 Current buildings at risk 
Data on San Francisco’s buildings, both present and projected in the future, was collected from 
a number of sources, primarily the Planning Department and its GIS portal.  Commensurate 
with current population, the current total floor area of all high-rise buildings in the City is 
estimated to be approximately 215 million square feet, and all low- and medium-rise buildings 
670 million square feet, with an aggregate structure and contents replacement value of about 
$530 billion (2020 $)12.  Figures below show selected data on land use, gross square footage 
and building height, building footprints and materials of construction.  
 

 
Figure 44 Land Use 

 
12 $600 per square foot, in 2021$, is used as average replacement value for buildings and their contents.  
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Figure 45 (left) Total Floor Area (TFA, sq. ft.) per block, for Low and Medium Rise 
buildings; (right) TFA per block for High Rise buildings. 

 

 
Figure 46 Building footprints 
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Figure 47 Materials of construction 

 
Exposure data was also obtained for the Presidio, with processing of this and data for other large 
non-homogeneous occupied tracts of land currently listed as one “city block” in the City’s 
databases.  These large tracts of land are highlighted in red in Figure 55, which shows all city 
blocks (outlined in gray) and every building in the City (outlined in blue), with a detail for the 
Presidio.  
 

 
 

Figure 48 (left) large tracts of land highlighted in red with all city blocks outlined in gray and every 
building in the City outlined in blue; (right) detail for the Presidio. 
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Fire following earthquake analysis analyzes fire spread in several stages – within a building, 
within a city block, and then at firebreaks (e.g., city streets).  City blocks are typically densely 
and homogeneously occupied by buildings of a similar nature, which however is not the case 
in the Presidio or these other large tracts.   
To account for this, the current Presidio and other large tracts have been divided into “new 
blocks”, each of a similar nature, as shown in Figure 49 for the Presidio. In summary, the one 
Presidio “block” has been subdivided into 47 “new blocks”, and a total of 79 “new blocks” were 
created from the large tracts shown in Figure 48.  
 

 
Figure 49 “new blocks” created in Presidio 

 
Figure 50 “new blocks” created from large tracts 
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3.2.2 Future building exposure 
As discussed in section 2.1, San Francisco is expected to continue to grow, with today’s 
population of 880,000 growing by 2040 to 1.1 million.  Based on population and traffic 
projections, the total floor area of all buildings in the City is estimated to grow to 1.1 billion sq. 
ft. by 2040 and 1.25 billion sq. ft. by 2050, with an aggregate structure and contents replacement 
value of $665 billion in 2040, in 2021 dollars.  Much of this growth will occur in eastern 
portions of the City, as shown in Figure 51 to Figure 53.  

 
Figure 51 San Francisco “in pipeline” building projects, totaling about 45 million sq ft. of new 

construction.  (Source: San Francisco Planning Department) 

 
Figure 52 Known specific larger developments in various stages of planning or construction, totaling 

about 60 million sq. ft. of new construction. (Source: AECOM) 
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Figure 53 Percentage growth in Households (HHs) 2020-2050 

3.2.3 Tree canopy 
Vegetation, particularly larger trees, can play a significant role in firespread, especially in hot 
dry weather conditions.  Two databases for trees exist for San Francisco – those are trees in 
public lands (including those lining streets), and those in private lands (e.g., backyards).  These 
were merged into a single database of 290,000 records, and a detail of that database is shown 
in Figure 54.  Inclusion of the tree canopy in the overall analysis is important in order to account 
for San Francisco’s large green spaces, such as the Presidio, Golden Gate, McLaren, Lincoln, 
Sigmund Stern Grove and Glen Canyon parks and Mt. Davidson.  

 
Figure 54 Detail of tree canopy data employed for this study. 

111 WRS SPA Risk 

c:::J 
c:::J 
c:::J --

HH 0/o g rowth 2020-2050 

<O 
0 ... 0.1 

0.1 ... 0.2 

0.2 ... 0,3 
0.3 ... 0A 

>0.4 

; ... , ... . 
•• 1~c._Sot1 

• 

0 10km 

• • ..... . .. . 



Fire Following Earthquake Water Requirements Study 
SFPUC, 7 June 2021 

 

 

 
Page 61 SPA  

3.3 SCENARIO EARTHQUAKES AND GROUND MOTIONS 

3.3.1 Scenario events 
This study has assessed two scenario earthquakes: (1) a Mw 7.9 event on the San Andreas fault 
like the 1906 event, and (2) a Mw 7.0513 event on the Hayward fault in the East Bay.  
Comparable events were among those also examined in the CAPSS study (ATC-52-1 2010).  
Ground motions from either of these events will be very strong in San Francisco, with the Mw 
7.9 San Andreas event being generally stronger, especially in the western portions of the City, 
which are only a few miles from that fault.  The Hayward event, while generally having similar 
or smaller ground motions than the San Andreas event, is considered more likely to occur in the 
near future (Detweiler and Wein 2017).  

3.3.2 Ground motions 
Estimates of ground motion are needed as an input for the estimation of post-earthquake 
ignitions (Lee et al. 2008; Scawthorn 2018b; TCLEE 2005).  This study applies four of the 
NGA-West2 ground motion prediction equations (GMPEs) to predict ground motion in the 
shallow crustal earthquake scenarios (EQ3 and EQ4), the specific GMPEs being (Abrahamson, 
Silva and Kamai 2014; Boore et al. 2014; Campbell and Bozorgnia 2014; Chiou and Youngs 
2014). Each of the GMPEs is assigned equal weight for predicting both the peak ground 
acceleration (𝑃𝐺𝐴) and peak ground velocity (𝑃𝐺𝑉). 
Soil stiffness is an important influence on the intensity of ground motions, and a common 
measure is the shear wave velocity of the upper 30 meters of the soil column, denoted Vs30. 
Vs30 data for San Francisco was acquired from (Wills et al. 2015) and is shown in Figure 55. 
This data was georeferenced to each city block, as shown in the same figure.  
For both scenarios, the Jayaram and Baker (Jayaram and Baker 2009) model for spatial 
correlation of ground motion was applied. This model gives the correlation coefficient (𝜌) for 
the within-event residuals of ground motion at two locations as a function of their separation 
distance. Jayaram and Baker (2009) did not study 𝑃𝐺𝑉 directly. However, it is generally 
accepted that the spatial correlation of 𝑃𝐺𝑉 is similar to that of spectral acceleration at a period 
of 1 second, and we apply this rule of thumb to obtain correlation coefficients for 𝑃𝐺𝑉.  This 
use of spatially correlated ground motions for infrastructure performance and loss estimation is 
still rather innovative, and a novel contribution of this study.  
To generate a spatially correlated field of ground motion for a given scenario, we took the sum 
of (i) the logarithmic median predicted by the GMPE(s) on a per-location, per-realization basis, 
(ii) a random sample of the between event residual, which is normally distributed with zero 
mean and variance 𝜏2 given by the GMPE(s), on a per-realization basis, and (iii) spatially 
correlated samples of the within event residual, which is normally distributed with zero mean 
and variance 𝜑2 given by the GMPE(s), on a per-location, per-realization basis. We generate 
100 realizations of each scenario for both 𝑃𝐺𝐴 and 𝑃𝐺𝑉. 

 
13 The two digit precision for the Hayward event is due to the USGS Haywired project (Detweiler, S.T., and A.M. 
Wein (Eds.). 2017. The HayWired earthquake scenario—Earthquake hazards (ver. 1.1, March 2018):. 
Washington: U.S. Geological Survey Scientific Investigations Report 2017–5013–A–H, available at 
https://pubs.er.usgs.gov/publication/sir20175013v1..  Such precision for earthquake magnitude is somewhat 
illusory, and hereafter the Hayward event magnitude will be denoted at Mw 7.  
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The Jayaram and Baker (2009) model for the spatial correlation of ground motion depends on 
whether site conditions in the region of interest are clustered or not. We assume that the site 
conditions in San Francisco are clustered based on Figure 56, which shows a semivariogram of 
the 𝑉𝑆,30 data used in this study, which shows a clear relationship. See Jayaram and Baker 
(2009) for examples of the clustered and unclustered cases. 
Median PGA for the two scenarios are shown in Figure 57 to Figure 58.  As discussed above, 
there is considerable variation in actual ground motion – for example Figure 59 shows three of 
the one hundred realizations of spatially correlated ground motion, for the two scenarios.  It can 
be seen from these figures that the Mw 7.9 San Andreas scenario is by far the more severe event, 
and that only in the eastern-most portion of the City are the two events comparable.  
 

 

 
Figure 55 Wills Vs30 data 
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Figure 56 Empirical semivariogram of the site conditions (Vs30) in San Francisco . 

 

 
Figure 57 Median Peak Ground Acceleration (g), Mw 7.9 San Andreas event 
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Figure 58 Median Peak Ground Acceleration (g), Mw 7 Hayward event 
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Figure 59 Three of one hundred realizations considering spatial correlation for mean Peak Ground 

Acceleration (g): (top) Mw 7.9 San Andreas; (bott) Mw 7 Hayward events 

3.3.3 Permanent Ground Displacement  
Permanent ground displacement (PGD) is relevant to fire following earthquake due to the 
damage and loss of service it will cause to buried water and gas pipelines, thus reducing 
availability of firefighting water while simultaneously increasing the presence of flammable gas 
and potential for fire and explosion.  Permanent ground displacements can occur due to a 
number of mechanisms: abrupt relative displacement such as at the surface expression of a fault 
or at the margins of a landslide, or in spatially distributed PGD which can result for example 
from liquefaction-induced lateral spreads or ground settlement due to soil consolidation.  In this 
study, we consider soil liquefaction and landslide due to earthquake, as they are anticipated to 
be a major influence on buried water, particularly South of Market.   
Liquefaction is generally associated with saturated cohesionless uniformly graded soils that 
contain few fines, and results from seismic shaking that is of a sufficient intensity and duration 
to cause soils to undergo volume reduction upon shaking. Under these conditions, cohesionless 
soils will tend to densify when subjected to cyclic shear stresses from ground vibrations but will 
be temporarily prevented from doing so at depth due to restricted drainage. As a result, excess 
pore pressures accumulate, effective stresses decrease, and soils lose strength and may become 
liquefied (Seed and Idriss 1982).  Because the capacity of soils to withstand loads (including 
their own self-weight) is directly related to their strength, liquefied soils may undergo 
permanent displacements both vertically and horizontally, so that liquefaction poses a serious 
hazard to constructed structures whether above ground or buried.  The first step in quantifying 
the potential for liquefaction and PGD is mapping surficial soils and their relative vulnerability.    
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Estimation of the probability of liquefaction follows established procedures (DHS 2003) and 
is based on published mapping of liquefaction susceptibility data, Figure 60 (Knudsen et al. 
2000).  

 
Figure 60 liquefaction susceptibility 

Source: (Knudsen et al. 2000) 

3.4 Fire resources – SFFD and mutual aid 

3.4.1 SFFD resources 
The San Francisco Fire Department provides primary fire protection for the City and is 
considered as the first and only responder for the initial fires following the scenario events.  
SFFD also provides protection to the Presidio, Treasure Island (both within CCSF) and San 
Francisco International Airport, where it maintains three stations.  Data was collected on 
SFFD’s resources 
Figure 61 and Table 8 show locations of SFFD’s 44 fire stations within the City, and associated 
fire engines14.   These stations were reviewed for seismic adequacy in the mid-1980s (Eqe/ags 
1989) and subsequently most of the stations were rebuilt or seismically retrofitted, so that today 
the great majority of stations may be considered as seismically reliable in the four scenario 
events considered here.   

 
14 Stations also house other apparatus, such as ladder trucks, but fire engines apply the water and are the critical 
apparatus for this analysis.  A complete inventory of SFFD apparatus is available at www.ufsws.org .   
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Figure 61 SFFD fire station numbers and locations 

Under normal operations, SFFD operates one engine from each station, as well as one truck 
and/or other apparatus and equipment from selected stations15, for a total of 44 engines and 20 
ladder trucks.  SFFD also has on average five ready reserve engines that would be put in service 
in an earthquake emergency16, and typically five other spare engines that would be put in service 
with some delay since they are not normally stocked with hose and equipment.  SFFD also 
operates two dedicated fireboats, which are discussed further below.  
  

 
15 In fire service parlance, a fire engine or pumper supplements fire hydrant pressure to provide firefighting water 
for use by its crew, while a ladder truck, or simply truck, carries numerous ladders and other equipment and 
additional personnel that provide search and rescue, ventilation and other needs.   
16 This was done in the 1989 Loma Prieta earthquake, including putting in service an engine in the Fire 
Department’s Museum.  However, post-incident review indicated the capability and amounts of reserve engines, 
hose and other vital equipment were not satisfactory, and should be improved.  
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Table 8 SFFD Fire stations and apparatus 

Fire Station No. and address Year station built / 
re-built Engine No. and apparatus 

1st Battalion 
FS 2 - 1340 Powell Street 
(Chinatown) 

1916 / Re-built 
1955 

Engine 2 - 2019 Ferrara Igniter 
(1500/500) 

FS 13 - 530 Sansome Street 
(Financial District) 

1975 / Remodeled 
2002 

Engine 13 - 2017 Ferrara Igniter 
(1500/500) (SN#H-6112) 

FS 28 - 1814 Stockton Street 
(North Beach) 

1913 / Remodeled 
1999 

Engine 28 - 2002 HME / Ferrara 
(1500/500/50F) (SN#540) 

FS 41 - 1325 Leavenworth Street 
(Nob Hill) 

1910 / Remodeled 
1957 

Engine 41 - 2017 Ferrara Igniter 
(1500/500) (SN#H-6113) 

2nd Battalion 
FS 1 - 935 Folsom Street 
(SOMA) 

2013 Engine 1 - 2017 Ferrara Igniter 
(1500/500) (SN#H-6116) 

FS 6 - 135 Sanchez Street (The 
Castro) 

1967 Engine 6 - 2014 Spartan ERV Metro 
Star (1500/500) 

FS 29 - 299 Vermont Street 
(Potrero Hill) 

1955 Engine 29 - 2017 Ferrara Igniter 
(1500/500) (SN#H-6115) 

FS 36 - 109 Oak Street (Hayes 
Valley) 

1961 Engine 36 - 2017 Ferrara Igniter 
(1500/500) (SN#H-6119) 

3rd Battalion 
FS 4 - 449 Mission Rock Street 
(Mission Bay) 

2015 Engine 4 - 2014 Spartan ERV Metro 
Star (1500/500) 

FS 8 - 36 Bluxome Street (South 
Beach) 

1939 Engine 8 - 2014 Spartan ERV Metro 
Star (1500/500) 

FS 35 - Pier 22½, 380 The 
Embarcadero (Embarcadero) 

1915 Engine 35 - 2002 HME / Ferrara 
(1500/500) 

FS 48 - 800 Avenue I, Treasure 
Island (Treasure Island) 

2015 Engine 48 - 2006 American LaFrance 
Eagle (1500/500/20A/20B) 

4th Battalion 
FS 3 - 1067 Post Street 
(Tenderloin) 

1916 / Re-built 
1974 

Engine 3 - 2017 Ferrara Igniter 
(1500/500) (SN#H-6117) 

FS 16 - 2251 Greenwich Street 
(Marina District) 

1956 / Re-built 
2018 

Engine 16 - 2017 Ferrara Igniter 
(1500/500) (SN#H-6118)  

FS 38 - 2150 California Street 
(Pacific Heights) 

1960 Engine 38 - 2017 Ferrara Igniter 
(1500/500) 

FS 51 - 218 Lincoln Boulevard 
(Presidio) 

1917 / Re-built 
2015 

Engine 51 - 2005 Pierce Dash 
(1500/1000)  

5th Battalion 
FS 5 - 1301 Turk Street (Fillmore 
District) 

1956 / Re-built 
2018 

Engine 5 - 2013 Spartan ERV Metro 
Star (1500/500)  

FS 10 - 655 Presidio Avenue 
(Presidio Heights) 

1956 Engine 10 - Spartan Gladiator / Crimson 
(1500/500) 

FS 12 - 1145 Stanyan Street 
(Haight-Ashbury) 

1956 Engine 12 - 2006 American LaFrance 
Eagle (1500/500/20A/20B) 

FS 21 - 1443 Grove Street 
(Panhandle) 

1958 Engine 21 - 2014 Spartan ERV Metro 
Star (1500/500) 

6th Battalion 
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Fire Station No. and address Year station built / 
re-built Engine No. and apparatus 

FS 7 - 2300 Folsom Street 
(Mission District) 

1954 Engine 7 – 2014 Spartan ERV Metro 
Star (1500/500) 

FS 11 - 3880 26th Street (Noe 
Valley) 

1958 Engine 11 - 2013 Spartan ERV Metro 
Star (1500/500) 

FS 24 - 100 Hoffman Avenue 
(Dolores Heights) 

1914 Engine 24 - 2006 American LaFrance 
Eagle (1500/500/20A/20B) 

FS 26 - 80 Digby Street (Glen 
Park) 

1968 Engine 26 - 

FS 32 - 194 Park Street (Bernal 
Heights) 

1942 Engine 32 - 2002 HME / Ferrara 
(1500/500) 

7th Battalion 
FS 14 - 551 26th Avenue (Central 
Richmond) 

1958 / Remodeled 
1998 

Engine 14 - 2014 Spartan ERV Metro 
Star (1500/500) 

FS 22 - 1290 16th Avenue (Inner 
Sunset) 

1962 Engine 22 - 2006 American LaFrance 
Eagle (1500/500/20A/20B) 

FS 31 - 441 12th Avenue 
(Richmond District) 

1913 / Remodeled 
1957 and 1969 

Engine 31 - 2006 American LaFrance 
Eagle (1500/500/20A/20B) 

FS 34 - 499 41st Avenue (Outer 
Richmond) 

1928 / Re-built 
1957 

Engine 34 - 2014 Spartan ERV Metro 
Star (1500/500) 

8th Battalion 
FS 18 - 1935 32nd Avenue 
(Sunset District) 

1951 Engine 18 - Spartan Gladiator / Crimson 
(1500/500) 

FS 20 - 285 Olympia Way 
(Midtown Terrace) 

1963 Engine 20 - Spartan Gladiator / Crimson 
(1500/500) 

FS 23 - 1348 45th Avenue (Outer 
Sunset) 

1912 / Remodeled 
1957 

Engine 23 - 

FS 40 - 2155 18th Avenue 
(Golden Gate Heights) 

1931 / Remodeled 
1956 

Engine 40 - 

9th Battalion 
FS 15 - 1000 Ocean Avenue 
(Ingleside) 

1957 Engine 15 - 2010 Spartan Metro Star / 
Crimson (1500/500/20F) 

FS 19 - 390 Buckingham Way 
(Lakeside) 

1953 Engine 19 - 2014 Spartan ERV Metro 
Star (1500/500) 

FS 33 - 8 Capitol Avenue 
(Oceanview) 

1974 Engine 33 - 2018 Ferrara Igniter 
(1500/500) 

FS 39 - 1091 Portola Drive 
(Forest Hill) 

1923 / Remodeled 
1955 

Engine 39 - 1998 Spartan Gladiator / 3D 
(1500/500) (Ex-Engine 2) 

FS 43 - 720 Moscow Street 
(Excelsior) 

1970 Engine 43 - 2017 Ferrara Igniter 
(1500/500) (SN#H-6114) 

10th Battalion 
FS 9 - 2245 Jerrold Avenue 
(Bayview) 

1974 Engine 9 - 

FS 17 - 1295 Shafter Avenue 
(Bayview) 

1956 / Remodeled 
1996 

Engine 17 - 2018 Ferrara Igniter 
(1500/500) 

FS 25 - 3305 3rd Street (India 
Basin) 

1927 / Remodeled 
1998 

Engine 25 - 

FS 37 - 798 Wisconsin Street 
(Potrero Hill) 

1914 / Remodeled 
1997 

Engine 37 - 
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Fire Station No. and address Year station built / 
re-built Engine No. and apparatus 

FS 42 - 2430 San Bruno Avenue 
(Portola) 

1912 / Remodeled 
1953 

Engine 42 - 

FS 44 - 1298 Girard Street 
(Vistacion Valley) 

1913 Engine 44 - Spartan Gladiator / Crimson 
(1500/500) 

 
SFFD has approximately 1450 uniformed firefighters, including Chief of Department, officers 
and firefighters.  Each duty shift typically has about 300 officers and firefighters, not counting 
non-firefighter paramedics and EMTs on SFFD ambulances.  SFFD also maintains a volunteer 
San Francisco Fire Reserve (http://sffd-fire-reserve.org/ ) that currently numbers approximately 
30 personnel, and who are very useful at support tasks such as deploying 5" hose, portable 
hydrants, picking up hose, etc – however, they have no actual firefighting or rescue experience.  
Many firefighters live outside the City.   In 1989 a general recall order was issued, and many 
SFFD personnel responded within several hours, including many who had not actually heard of 
the recall order.  
SFFD also supports the Neighborhood Emergency Response Team (NERT, https://sf-
fire.org/nert  ) program.  NERT is a free training program for individuals, neighborhood groups 
and community-based organizations in San Francisco, through which individuals learn the 
basics of personal preparedness and prevention.  The training includes hands-on disaster skills 
that will help individuals respond to a personal emergency as well as act as members of a 
neighborhood response team.  Since 1990 the NERT program has trained more than 17,000 San 
Francisco residents to be self-reliant in a major disaster.   
  

http://sffd-fire-reserve.org/
https://sf-fire.org/nert
https://sf-fire.org/nert
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Figure 62 Typical SFFD (top) fire engine; (bott) hose tender 

Source: (SFFD 2009) 

The Hose Tender provides an above ground portable water supply system. This system can be 
strategically placed to provide adequate flow and pressure for firefighting when other sources of 
water supply fail or are not available. 
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3.4.2 Mutual aid 
Mutual aid is the lending of firefighting assistance across jurisdictional boundaries when 
circumstances require.  SFFD has agreements to provide and receive mutual aid from 
neighboring jurisdictions, and this has occurred for example when SFFD responded to Oakland 
in the 1991 East Bay Hills fire.   
In a large disaster such as the scenarios of this study, SFFD would receive mutual aid but most 
likely not from nearby departments, since most departments in the Bay Area would be fully 
committed within their own jurisdictions.  Therefore, mutual aid would from the Central Valley 
and Southern California, after a number of hours, coordinated by the Governor’s Office of 
Emergency Services (OES), who are well practices in this.  This delay would be due not only 
to the distance but because transportation routes would be likely to sustain some partial 
dysfunction due both to damage as well as congestion.   
As discussed above, this study assumed no mutual aid for the first 12 hours with mutual aid 
strike team arrivals every two hours for the period 12-24 hours, and as many engines as needed 
after 24 hours.  Aerial attack by tanker aircraft as typically used in wildland fires, is unlikely in 
San Francisco and is not considered in the analysis.  These resource and operational aspects of 
the modeling were reviewed and approved by SFFD senior Chiefs. 
3.5 WATER SUPPLY   
This section discusses the various sources of water that SFFD would access for firefighting 
purposes.  

3.5.1 Potable water system 
Under normal circumstances at a fireground, SFFD accesses water from a fire hydrant, either 
an EFWS high-pressure network or a potable water system hydrant. The potable system, termed 
the Municipal Water Supply System (MWSS) provides water from 18 different reservoirs and 
a number of smaller storage tanks. The water is stored at different levels, creating zones, or 
districts, where water is distributed within certain ranges of pressures. There are 23 different 
pressure districts, of which the Sunset and University Mound Reservoir Systems are the largest. 
The pipelines in this portion of the feeder main network range in diameter from 10 to 60 in. and 
vary in composition from riveted and welded steel to cast iron. There are approximately 300 
mi. of feeder pipelines in the Municipal System. Distribution pipelines are principally 4, 6, and 
8 in. in diameter. They receive water from the feeder main network for delivery to hydrants and 
buildings. There are approximately 850 mi. of distribution piping in the Municipal System.  
In the 1989 Loma Prieta earthquake, damage was relatively low throughout the Municipal 
System in areas outside the Marina, with a total of 30 breaks. Within the Marina, there were 
123 repairs in an area with approximately 37,000 ft. of pipelines belonging to the Municipal 
System (and 7,500 ft. of pipelines belonging to the EFWS high-pressure network)  (O'Rourke 
1990).   
As discussed in the CAPSS technical documentation (ATC-52-1A 2010), the MWSS is likely 
to suffer numerous breaks and leaks such that substantial numbers of its hydrants will be without 
water for firefighting.  For this reason, the MWSS was not considered as a source of water for 
firefighting for this study.  The precise serviceability of the MWSS given a major earthquake is 
a vital question for San Francisco and should be investigated.  
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3.5.2 EFWS 
The EFWS was described above and currently consists of the high-pressure network (i.e., the 
static supplies, pump stations and pipe network), cisterns, suction connections and fireboats. In 
future, the EFWS may include additional pipes and pump stations in other parts of the City.  For 
purposes of this analysis, after considerable study, a phased construction of additions was 
identified, as reasonably representing what is required. These additions were  to occur in three 
phases, as shown in Figure 63 and Figure 64.  It is emphasized that these phases are a reasonable 
postulate of how the EFWS might be expanded, and that the expansion of the EFWS could take 
many other forms. 
 

 
Figure 63 EFWS current and future phases: (top left) current; (top right) phase 1; (lower left) phase 2; 

(lower right): phase 3.  
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Figure 64 EFWS all phases combined 

3.5.3 Alternative water supplies 
In addition to the MWSS and EFWS high-pressure network, a number of alternative water 
supplies exist in the City, which SFFD in extremis might employ for firefighting, as shown in 
Figure 65, and include various lakes, reservoirs and suction connections.  All of these were 
included in the analysis.  

 
Figure 65  Alternative water supplies 
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3.5.4 Presidio  
Data on the Presidio water system was acquired and georeferenced, as shown in Figure 66 
below.   

 
Figure 66 Presidio water system georeferenced with hydrants shown as blue-yellow triangles. 
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3.6 Streets and access 
SFPUC personnel will have to travel to locations of EFWS damage, and SFFD must travel to 
fires, so data was gathered on the City’s streets, Figure 67 and Figure 68.   
A particular issue is that San Francisco has a large number of streets with overhead wires, such 
as the overhead trolley lines in Figure 69, which may fall and block streets, hindering 
emergency response.  Streets with overhead SFMTA lines are shown in Figure 70 and streets 
where overhead electric distribution lines have been “undergrounded” are shown in Figure 71.   
The issue of overhead wires was examined but is not explicitly incorporated in this study’s 
modeling and may deserve further attention.  
 

 
Figure 67 Street data 

 

 
Figure 68 Street width (building face-building face) sampled from Google Earth 

(example: 27th Ave between Moraga and Noriega). 
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Figure 69 Example of complex overhead wire arrangement, Castro District 

(Source: Google Street View)  

 
Figure 70 SFMTA overhead wires shown in blue and SFFD fire stations (red symbols) overlaid on 

liquefaction potential and SFFD Infirm Areas. 
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Figure 71 San Francisco ‘undergrounded’ streets shaded in red (i.e., streets in red have no overhead 

electric distribution lines)  Source: https://bsm.sfdpw.org/mapviewer/  
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3.7 Weather 
Weather is an important factor in firespread, so data was collected from a variety of sources for 
San Francisco temperature, windspeed and direction, relative humidity and precipitation. The 
primary dataset was hourly observations of humidity, temp, pressure and wind for the five-year 
period 2012-2017.  This was supplemented with total daily precipitation for the period 1921-
2019.  Figure 72 to Figure 74 summarize the data.  

 
Figure 72 Variation of San Francisco mean temperature, maximum windspeed and mean 

windspeed, hourly observations 2012-2017 (n = 44,489) 

 
Figure 73 Wind rose of San Francisco winds, all hours 
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Figure 74 Cumulative distribution of San Francisco daily precipitation (inches).  About 82% 

of days there is no precipitation.  
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4 FIRE FOLLOWING EARTHQUAKE: ANALYSIS AND MODELING 
Methods and algorithms employed in the project are summarized.  

4.1 INTRODUCTION 
The modeling of ignition, growth and spread of fires, and firefighting to suppress those fires, 
has been performed within a Monte Carlo simulation framework for this study.  The Monte 
Carlo method evolved in the 1930s and 40s as part of the work on atomic energy, is well 
documented (Zio 2013) and essentially consist of numerous repetitions of a stochastic model, 
with each replication of the model using fixed values of the stochastic variables.   The fixed 
values of the variables are determined by randomly sampling each variable’s underlying 
probability distribution function.  The essence of the approach then is developing a model and 
deciding which variables in the model are uncertain and thus require sampling. This section 
first provides an overview of the underlying model for analysis of fire following earthquake, 
and then discusses specifics of the modeling performed in this study.  

4.2 Analysis of fire following earthquake 

4.2.1 Overview 
The first step towards solving any problem is analyzing the problem and quantifying its 
effects.  A full probabilistic methodology for analysis of fire following earthquake was 
developed in the late 1970s (Scawthorn, Yamada and Iemura 1981) and has been applied to 
major cities in western North America (Scawthorn 1992). An American Society of Civil 
Engineers’ monograph (Scawthorn, Eidinger and Schiff 2005) details the state of the art in 
modeling fire following earthquake.  Previously, fire following earthquake was modeled for 
the CAPSS project where the focus was on property loss, not water use.  Given these sources, 
only a brief review of the general modeling of fire following earthquake is presented here, 
with additional detail as needed related to water use. In summary, the steps in the process are 
shown in Figure 75:  

• Occurrence of the earthquake –causing damage to buildings and contents, even if the 
damage is as simple as knocking things (such as candles or lamps) over.  

• Ignition – whether a structure has been damaged or not, ignitions will occur due to 
earthquakes. The sources of ignitions are numerous, ranging from overturned heat sources, 
to abraded and shorted electrical wiring, to spilled chemicals having exothermic reactions, 
to friction of things rubbing together.  

• Discovery – at some point, the fire resulting from the ignition will be discovered, if it has 
not self-extinguished (this aspect is discussed further, below). In the confusion following 
an earthquake, the discovery may take longer than it might otherwise.  

• Report – if it is not possible for the person or persons discovering the fire to immediately 
extinguish it, fire department response will be required. For the fire department to 
respond, a Report to the fire department has to be made.  Communications system 
dysfunction and saturation will delay many reports.  

• Response – the fire department then has to respond, but are impeded by non-fire damage 
emergencies they may have to respond to (e.g., building collapse) as well as transportation 
disruptions.  
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• Suppression – the fire department then has to suppress the fire. If the fire department is 
successful, they move on to the next incident. If the fire department is not successful, they 
continue to attempt to control the fire, but it spreads, and becomes a conflagration.  
Success or failure hinges on numerous factors including water supply functionality, 
building construction and density, wind and humidity conditions, etc. If unable to contain 
the fire, the process ends when the fuel is exhausted or when the fire comes to a firebreak.  

This process is also shown in Figure 76, which is a Fire Department Operations Timeline. 
Time is of the essence for the fire following earthquake problem. In this figure, the horizontal 
axis is Time, beginning at the time of the earthquake, while the vertical axis presents a series 
of horizontal bars of varying width. Each of these bars depicts the development of one fire, 
from ignition through growth or increasing size (size is indicated by the width or number of 
bars).  Fire following earthquake is a highly non-linear process, modeling of which does not 
have great precision and is such that in many cases the only clear result is differentiation 
between situations of a few small fires, versus major conflagration.   

 
Figure 75 Flow chart of fire-following-earthquake process (TCLEE 2005) 
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Figure 76 Chart of fire department operations time line. Horizontal axis is time, beginning at time of 
earthquake. Horizontal bars depict development of fires, from ignition through growth or increasing 

size (size is indicated by width or number of horizontal bars).(Scawthorn 1987) 

4.2.2 Ignitions 
The number and pattern of ignitions are estimated for each block in the city based on intensity 
of ground motion, TFA and ignition relationship shown in Figure 77 which is based on 
methods in (SPA Risk 2009) which are further discussed in (Scawthorn 2018a).  Figure 78 
compares the relationship with a model by Davidson.  The cause of these ignitions will likely 
be similar to causes in the 1994 Northridge earthquake, which is the best US data set for 
recent fires following an earthquake – about half of all ignitions would be electrical related, a 
quarter gas-related, and the other due to a variety of causes, including chemical reaction, Also 
based on the Northridge experience, about half of all ignitions would typically occur in single 
family residential dwellings, with another 26% in multi-family residential occupancies – that 
is, about 70% of all ignitions occur in residential occupancies.  Educational facilities would be 
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Figure 77 Ignition models, taken from (SPA Risk 2009) (MMSF is millions of square feet).  

 

 
Figure 78 Ignition models, comparison of ignition regression models (1) [Davidson 2009] and (3) 

[SPA 2009] using median values per census tract.  Dotted lines are equation (1) plus and minus one 
standard deviation.  Abscissas in the figure are Modified Mercalli Intensity (MMI), but analysis for 

this study employed peak ground acceleration (PGA) as the hazard measure. 
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4.2.3 Initial Response 
4.2.3.1 Citizen response 
Ignitions requiring fire department response will initially be responded to by citizens – as noted, 
they will be able to suppress some fires, which are not included in the estimates of fires.  When 
citizens realize the fire is beyond their capabilities, they will endeavor to call the fire 
department, by telephone since fire alarm street pull boxes have largely disappeared from the 
North American urban landscape.  Attempts to report via 911 will almost universally be 
unsuccessful, not so much due to damage to the telephone system as much as simple saturation 
of the system, and 911 call centers.  Citizens will then go by auto to the nearest fire station, but 
such ‘still alarms’ will be largely unneeded, since the fire companies will have already 
responded to the nearest fire (“self-dispatched”), if not dispatched by 911.  
Experience shows that citizens on scene will respond rationally (Van Anne, Scawthorn and 
Mileti 1994) rescuing as many people as possible and protecting exposures.  Water supply from 
mains may be unavailable.  
4.2.3.2 Reporting 
As noted above, 911 centers will be overwhelmed, and doing as much as possible to triage 
events and dispatch resources.  Reports of fires during the initial period will be haphazard.  Most 
fire departments do not have their own helicopters, and TV helicopter news reporting will be a 
valuable resource for a few major incidents, but not most. An anecdote demonstrates this – the 
first knowledge the San Francisco Fire Department EOC had of the Marina fire in the 1989 
Loma Prieta earthquake was from television news reports (despite several companies having 
responded).  Quickly gaining an accurate complete situational awareness is still a challenge.   
4.2.3.3 Fire Service initial response 
The initial response of fire companies and personnel in the study area will be to protect 
themselves during violent shaking, and as soon as possible open the doors and remove apparatus 
(e.g., pumpers and ladder trucks) from the fire stations.  Different departments have somewhat 
varying earthquake procedures but in general companies will remove apparatus to a pre-
designated location, often simply in front of the fire station, check the station for damage and 
perform a radio check.  By this time, typically within five minutes, they will either have self-
dispatched to an observed smoke column, responded to a citizen still alarm, or been instructed 
to mobilize with other companies into a strike team.   
Debris, downed wires and other damage may block some roads and impede access to fire sites, 
although San Francisco’s street pattern is sufficiently redundant such that added travel time will 
be limited to a few minutes (Kiran and Corcoran 2017), typically less than time lost due to 
delayed reporting.   
Local fire service resources will be completely committed, and in need of mutual aid.  The 
primary needs will be personnel, additional hose, hard suction hose (that is, hose that does not 
collapse when used to draft water from a source that is not already under pressure), foam, light 
equipment (gloves, hand tools, self-contained breathing apparatus [SCBA]) and heavy 
equipment (cranes, bulldozers, backhoes).  Additional fire apparatus (pumpers and ladder 
trucks) will not be the primary need, initially, but will still prove useful as extra-regional strike 
teams arrive.  
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In the initial stage, personnel needs may be significantly supplemented by Neighborhood 
Emergency Response Teams (NERT) but will be more significantly strengthened by the recall 
of off-duty trained firefighters.  Off-duty personnel can be expected to have doubled staffing 
within 3-6 hours and tripled it within 12-24 hours. While responding, an issue will be how these 
personnel marry up with their companies, and there will be some inefficiencies as personnel 
join first available companies. Nevertheless, arrival of off-duty personnel will be very 
important, to spell on-duty personnel nearing their physical limits.  
Time of arrival at the fire by a fire engine is then based on the time of ignition following the 
earthquake, plus a period for reporting taken as the travel time (vehicular travel) from the fire 
to the nearest fire station, plus the same travel time back to the fireground by the fire engine. If 
the fire engine assigned to that fire station has already committed to another fire, the travel time 
is then taken as that of the nearest available engine.  

4.2.4 Water supply performance 
The availability of water for firefighting is crucial and is discussed here.   
4.2.4.1 Water Supply Factor 
The availability of water at a fireground is determined based on the stochastic variable WSF 
(Water Supply Factor), which varies from 0 (no water) to 1 (sufficient water for firefighting).  
The WSF is determined as the probabilistic combination of constituent WSFi where i = EFWS 
high-pressure network (HP), Cisterns and Alternative Water Supplies.  That is, 
 

𝑊𝑆𝐹 = 1 −  ∏(1 − 𝑊𝑆𝐹𝑖) Equation 1 

 
Determination of WSFHP based on the approach in Hazus (DHS 2003) as enhanced by Porter 
(Porter 2018), where serviceability s(r) is a function of pipe repair rate r normalized by pipe 
length L, ln denotes natural logarithm, r/L denotes the average break rate (r main breaks per L 
kilometer of pipe), q and b are model parameters, and Φ is the standard normal cumulative 
distribution function:  
 

 
Equation 2 

 
That is, WSFHP = s(r), and its determination reduces to estimating pipe repair rate of the EFWS 
high-pressure network pipe for the scenario earthquake.  The EFWS high-pressure network 
overlaid on areas of high likelihood PGD is shown in Figure 79, and the number and pattern of 
repairs and breaks are shown in Figure 80 and Figure 81, respectively.  
 

_ __JI 
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Figure 79 EFWS high-pressure network pipe network overlaid on areas of high likelihood PGD 

 
For details of this approach, and the values of q and b, and methods for estimating pipe repairs 
and breaks, see (Porter 2018).  For each trial of a Monte Carlo simulation then, Equation 2 is 
used to estimate the serviceability of each zone of the EFWS high-pressure network.  This 
serviceability is then multiplied by a factor based on distance from the pipeline, to account for 
the probability of SFFD ability to access the EFWS high-pressure network hydrant (the further 
from the hydrant, the less likely SFFD will be able to convey water from the hydrant to the 
fireground, under post-earthquake conditions).  
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Figure 80 Mean repair rate for SA 7.9 event – mean number of repairs is 105, of which 52 

are within the SFFD identified Infirm Areas – that is, 53 will not be isolated by current 
seismically actuated motorized gate valves.  LZ denotes the Lower Zone, UZ the Upper Zone 

and TWP the Twin Peaks Zone. 

 
Figure 81 Mean break rate for SA 7.9 event – mean number of breaks is 52, of which 26 are 

within the SFFD identified Infirm Areas– that is, 26 will not be isolated by current seismically 
actuated motorized gate valves. 
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Figure 82 EFWS WSF, at Phase 3 buildout 

The above accounts for the physical serviceability of the EFWS high-pressure network.  
However, as seen in 1989, the physical serviceability can be further affected by operational 
factors.  That is, the potential exists for EFWS high-pressure network operators to rapidly isolate 
damage to the network and maintain system functionality or, on the other hand, respond more 
slowly, which may allow the system to dewater, resulting in a prolonged delay until pressure 
can be restored. The latter is what happened in the 1989 Loma Prieta earthquake – operators 
had only about 20 minutes to respond (Scawthorn 1990b).  
To account for this operational aspect, the WSFHP as determined above is modified as a function 
of time following the earthquake by two factors, sysEFF and tREC.  That is, system serviceability 
(i.e., WSFHP = S(t) ) is modeled using a generalized logistic function:  
 

𝑆(𝑡) = 𝑆(0) + 
1 − 𝑆(0)

[1 + exp (−𝑠𝑦𝑠𝐸𝑓𝑓 ∗ 𝑡]𝑡𝑅𝑒𝑐
 

 
Equation 3 

where  
S(t) is Serviceability at time t 
sysEFF is system efficiency (ie, ability to restore serviceability following earthquake) 
which varies from 0 (very poor) to 1 (excellent recovery)  
tREC is time to near-complete recovery. Reasonable times to recovery for Low, 
Moderate and High are shown in the table below.  Note that  tREC = 6/sysEff.  
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Three levels of EFWS system efficiency are considered in the analysis, Table 9, with 
consequences as shown in Figure 83: 

Table 9 

System Efficiency EFWS system command and control sysEff tREC 

(hrs) 

Low unable to gain situational awareness in timely 
manner and/or make and implement decisions to 
improve EFWS performance. Effectively, pre-
event configuration unchanged for significant 
period (cannot isolate breaks) 

0.25 24 

Moderate Gains situational awareness over time (e.g., via 
reports) and can isolate EFWS damage and 
compensate via valving and other measures such 
that hydrants have water over some period of 
time.  

0.5 12 

High Immediately acquires situational awareness (eg., 
via SCADA), identifies and can isolate EFWS 
damage and compensate via valving and other 
measures such that hydrants have water. 

0.75 6 

 

 
Figure 83 System recovery for Lower Zone of EFWS under three scenarios of system serviceability 
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Figure 84 Cisterns WSF 

 
Figure 85 Alternative Water Supplies’ WSF 

 

A similar but somewhat less complex process is used to determine WSFcistern and WSFAWS 
given distance from the fireground to the water source, see Figure 84 and Figure 85.  The 
aggregate pattern of WSF for each city block is shown in Figure 86, given the Phase 3 
buildout.  
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Figure 86 Water Supply Factor (WSF) given EFWS Phase 3 buildout 

 

4.2.5 Fire Spread 
The analysis assumes all fire service resources will initially focus on firefighting, leaving search 
and rescue, hazmat response and other emergencies until fires are brought under control.  The 
initial ignitions will not all develop into large fires.  Nevertheless, the normal structural fire 
response time will hardly be met.  Delayed response, due primarily to failure of the 911 system, 
will result in many of the fires on arrival having grown such that a multi-engine capacity is 
needed.  That is, an unfought ignition can grow into a room-sized fire within several minutes, 
and a fully involved single family structural fire within several more.  To protect neighboring 
buildings (“exposures”) typically two or more engine companies are needed.  If only one 
company is available, it is possible that it might be able to protect two exposures (using monitor 
and a hand line, with civilian assistance), but sometimes unlikely.  In fire following earthquake 
modeling, such fires, where the fire has grown exceeding one engine company’s capabilities, 
are termed ‘large fires’.  The spread of these fires is a function of building materials and density, 
windspeed and firefighting efforts.  Within city blocks, unfought fires can spread rapidly – 
experience of urban fire spread in the absence of firefighting in modern urban regions is limited 
although some data is available from wildland urban interface (WUI) fires and other events.  
Spread from block-to-block – that is, across streets and other fuel breaks, can easily occur in 
the absence of firefighting, Figure 87.   
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Figure 87 Probability of crossing firebreak (Scawthorn 1987; TCLEE 2005) 

 

4.2.6 Firefighting and suppression 
Modeling of post-earthquake firefighting and suppression differs somewhat from ordinary 
firefighting in that minimization of property damage via aggressive interior attack, the 
firefighting tactic for ordinary small to medium fires, is no longer the preferred tactic. Rather, 
while this remains the tactic for small fires (i.e., within one moderately sized room), the post-
earthquake tactic is more defensive, seeking to contain and suppress the fire with as little 
commitment of resources as possible.  Thus, the model uses algorithms from ordinary 
firefighting for small to medium sized fires (e.g., within one building (Benfer and Scheffey. 
2015; Davis 2000; Grimwood and Barnett. 2005; Hadjisophocleous and Richardson 2005; 
Särdqvist 1998).  For larger fires, perimeter defense becomes necessary and is employed to the 
capacity of available fire engines at the fireground.  If this capacity is less than required for full 
containment, the fire grows, albeit at a slower rate.  As and if more engines arrive, capacity 
becomes sufficient for full containment, and fire growth ceases.  Water use continues, with no 
effort to conserve water but rather to contain and suppress the fire.  When the fire has been fully 
contained and the fuel largely exhausted, some number of fire engines are required to remain 
for mop-up, to minimize the possibility of a rekindle. All during this period, water is still 
required.  Water flow is tracked and is the primary measure of water usage for this report.  
Integration of water flow over the duration of the fire provides an estimate of total water 
required.  

4.2.7 Required Water 
Measurement of firefighting water for purposes of this study is more complex than for more 
ordinary fires, since the goal of this study is to estimate the water flow rate required at any point 

..:,:; 0.9 ,. 
"' 0.$ ... 
.,:, 

e 0.7 i.: 
"' 0.6 er; 
C ... 
u 0 .5 ,_ 
C 
>. 0.4 ·-
i 0.3 
.,:, 

0 .2 0 ... 
a.. 

0 .1 

0 ,, lU 20 30 40 50 

Firchn,ak Width (m~lers) 

60 

• Cahn Wtuds w1c6 
Su_ppres~1on 

C!Jm Wi.n<l.$ witlt no 
Supp.rassion 

Light. Win(j,; wirh 
S11pprcssion 

L1t(i11 Win<lB witl, uo 
suppross,oo 

~ 1-lith Winds wiU, 
$upprcssir,n 

~ l-ligb Wi11ds with no 

Surrression 



Fire Following Earthquake Water Requirements Study 
SFPUC, 7 June 2021 

 

 

 
Page 94 SPA  

of time, rather than the flow rate actually applied.  Thus is a subtle but elusive point that is best 
illustrated by example:  

a) Consider a single family dwelling in a relatively densely built city block of similar 
dwellings.  Think of the Richmond, Western Addition, Mission and similar districts in 
San Francisco.  

b) Consider the earthquake occurs, and a lamp tips over and the hot bulb lands on and 
ignites the fabric covering a sofa.  At this point, the amount of water required to suppress 
the ignition is miniscule – one might suppress the ignition by beating it with a magazine 
or use a cookpot of water.  

c) However, the ignition hasn’t yet been discovered, and grows.  As can be seen in many 
demonstrations, the flames will rapidly spread, first across the fabric, then to the 
upholstery.  Within 30 seconds, the fire cannot be beat out, but a gallon or two of water 
might suffice.  

d) By 60 seconds, the fire has doubled in size and several gallons are required (think – 
where and how would you get several gallons of water to the living room, within a few 
tens of seconds?  Without a garden hose, you probably couldn’t).  

e) By two minutes, the fire has again doubled in size and several tens of gallons of water 
are probably required.  

f) By minute three, the fire has flashed over.  Anyone in the room would now be badly if 
not fatally burned.  Before this point, the amount of water and skill has passed beyond 
the capacity anyone but trained firefighters.  With adequate water, trained firefighters 
contain the fire within another 45 seconds.  

The above process is illustrated in Figure 88.  The point is, at the 30th second, only a gallon or 
two of water is required.  Because it hasn’t been applied, within another 90 seconds, tens of 
gallons of water are required, and so on.  Thus, the amount of water required at any point in 
time is a function of the amount of water previously applied.  That is, the amount of water 
required at any point in time is a function of the fire department response, and the performance 
of the water network (or other sources) to supply the firefighters.   
 
 
 
  

https://www.youtube.com/watch?v=BtMmymOxdjc
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Figure 88 Flashover demonstration 

Source: Oakridge TN FD, https://www.youtube.com/watch?v=BtMmymOxdjc ) 

 
Thus, the amount of water at any point in time can be measured according to four categories:  

• Actual, being the water flow actually applied by firefighters, according to actual practice 
in other fires.   In the above example, at minute 2, this was zero – no water had been 
applied.  
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• Available, being the maximum water flow that could be applied by all fire engines on-scene.  
In the above example, at minute 2, this was zero – firefighters hadn’t yet arrived.  At minute 
3:45, with a fire engine on scene, this flow is 1500 gpm, the maximum capacity of the fire 
engine (which is far greater than what is needed to suppress this fire).  

• Required, being the water flow that is required to suppress the fire at that moment, 
considering previous suppression activities.  At minute 2, this was several tens of gallons of 
water.   At minute 3:35, this is one handline, or a flow of 250 gpm.  

• Theoretical, being the water flow required for full suppression and assuming there has been 
no prior suppression.  At minute 3:45, this is the same as previously – that is, 250 gpm.  At 
minute 5, if the firefighters hadn’t arrived, this would now probably be 500 or more gpm.  

Typically, Actual water flow will be less than or equal to Required, which may be more or less 
than Available, which will be less than Theoretical.  That is Actual  Required and/or Available 
< Theoretical.  See Figure 89 and Figure 90 for illustration of these categories.  Of these four 
categories, Actual and Required Water are the most realistic measures of the water the EFWS 
needs to provide, and Required Water has been selected as the most relevant for this project’s 
purposes.  All results will be in terms of Required Water.  

 
Figure 89 Example fire for purposes of defining the four categories of water usage – example here is 

for a typical block in the Richmond, where one engine is available, and five buildings are fully 
involved (this size fire would normally be 3rd or 4th alarm fire, requiring the response of at least four to 

six engines, two trucks and other apparatus and senior officers).  
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Figure 90 Four categories of water usage: (top left) Actual water, being the water used by available 

firefighters; (top right) Available water, being the maximum flow by available engines (typ. a master 
stream); (lower left) Required water, being the total flow required to control the fire, and (lower right) 
“Theoretical” water, being the total flow at a point in time required to control the fire, if no firefighting 

has previously occurred (in this last case, the fire will have grown larger than the previous cases). 

 
4.3 Monte Carlo simulation 
The beginning of this chapter explained that the modeling of ignition, growth and spread of 
fires, and firefighting to suppress those fires, is performed within a Monte Carlo simulation 
framework.  Therefore, for one trial, the simulation parameters or “case” are established.  These 
consisted of deciding:  

1. What scenario to consider (Mw 7.9 on the San Andreas fault, or Mw 7 on the Hayward). 
2. What Phase was the EFWS in – Phase (0) meaning the current stage of buildout, or a 

later stage?  Determining the Phase also determined future growth – Phase 0 
corresponded to the year 2020, Phase 1 to 2030, Phase 2 to 2040 and Phase 3 to 2050, 
solely to determine future growth – there was no intention to imply that this was the 
schedule for EFWS buildout.  Hopefully, the EFWS expansion will occur sooner than 
these dates.  

3. Was the analysis to consider damage to the EFWS, or hypothetically to assume no 
damage at all? 

Required Water - total flow needed to control fi re "Theoretical" Water 
- total flow needed to control tire without prior firefighting 

(fires will be larger than if prior fi refighting) 
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4. Were the sysEff and sysImpr variables discussed above Low, Moderate or High? 
5. Was SFFD its current size – that is, 44 engines on duty – or by say 2050 had SFFD 

added more engines commensurate with the City’s growth? 
6. Was the City’s growth factored into the analysis? (in all Phase 1-3 cases, it was).  

Not all possible combinations of the above parameters were considered – some of them were 
unrealistic and were eliminated by inspection.   In total, there were 91 Cases that might be 
considered, which are listed in Table 1 above.  
Having determined the simulation parameters, each trial of the Monte Carlo consisted of the 
following process:  

1. Select an arbitrary day, hour and minute of the year. Based on this, select temperature, 
windspeed and direction, precipitation and relative humidity from the weather database. 

2. Determine the scenario ground motion – there were 100 simulations of these to choose 
from, each calculated considering spatial correlation.  

3. At time step 1, for the TFA of each block for the Phase under consideration and taking 
time of day into account, estimate the frequency of ignition considering randomness in 
the ignition equation. Comparing a random number to the frequency, determine if one 
or more ignitions have occurred in that block  

4. Continue stepping time (10 minute time steps were employed) until that fire is 
discovered and reported.  At the time of report, find the closest available engine.  

5. Determine the time of arrival of that engine at the fireground, and the size of the fire at 
that time.  

6. Taking into account WSFs for the EFWS, cisterns and Alternative Water Supplies, 
determine the probability of water being available. Compare this with a random number 
to determine if water is actually available.  

7. If water is not available, on that engine remains on scene, for a standard amount of time, 
to assure life safety (that is, evacuate occupants from the burning and nearby buildings 
and attend to other needs as required).  

8. If water is available, start application.  If the capacity of the engine is sufficient to 
contain the fire, the engine remains on scene for a standard amount of time.  Size of the 
fire at each time step is calculated taking into account building materials of construction, 
occupancy, building spacing, number of floors and other features, and weather 
conditions.  

9. If the fire exceeds the capacity of the initial engine, the crew partially contains the fire, 
which grows at a slower rate.  More engines are called for.  As and if they arrive, the 
fire is contained, or not. In the latter case, the fire continues to grow. 

10. As the fire grows, track its growth considering on-scene engines and water availability.  
Determine if and when the fire spreads to neighboring blocks, considering windspeed 
and direction.  

11. Continue this process to the end of the simulation (hour 25), tracking each fire as to if 
and when contained, burnt out due to lack of fuel (i.e., didn’t cross to a neighboring 
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block, or that block was vacant of fuel) or was still burning at the end.  During the 
entire process, track Required Water at each fire for each time step.  

The above is one trial of the Monte Carlo simulation and is illustrated in Figure 91, which 
should be read from the top (ie, Ground Shaking) and then counter clockwise following the 
arrows, until the process arrives at the top again, which has been one time step.  Repeat for each 
of 150 ten minute time steps.   
For each case, 100 trials were run, with each trial selecting a day and time (and weather) in Step 
1, a different scenario ground motion in Step 2, and so on.  
 

 
Figure 91 Process for one trial of the Monte Carlo simulation employed in this study. Process begins at 

the top (ie, Ground Shaking) and then proceeds counter clockwise following the arrows, until the 
process arrives at the top again, which has been one time step.  
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5 DETAILED RESULTS 

Detailed numerical and graphical results have been transmitted to SFPUC in the 
form of 46,930 electronic files totaling 122 mb.  Results of the analysis of 21 
Cases for current and future variations in EFWS and SFFD improvements shows 
that effective firefighting under current conditions is estimated to require flows 
of about 140,000 gpm (median, 75th percentile is 200,000+ gpm) after the first 
few hours, equivalent to a total volume of about 200+ million gallons in the first 
24 hours after an earthquake.  Results for various Cases show that future water 
requirements can remain about the same, or be much larger, depending on the 
improvements made to the EFWS and SFFD.  

5.1 Introduction 
This section reviews results in three aspects:  

• Analysis cases 
• File structure for results 
• Examination of Case 1 results 
• Summary results for selected cases  

5.2 Analysis Cases  
The Monte Carlo Simulation was applied to a number of cases eacj denoted  

Phx v1v2v3v4v5 
where  

Phx  refers to Phases 0 (the existing EFWS high-pressure network) and Phases 1, 2 
and 3 refer to succeeding stages of EFWS buildout.  

v1  denotes whether and how system damage is considered – that is, v1 = D denotes 
pipe breaks and leaks are included in the analysis, v1 = N considers the system 
to be undamaged, and v1 = P triggers a probabilistic weighting of damage 
occurrence.  

v2  denotes whether and how system operational efficiency is considered – that is, 
v2 = L denotes a slow operational response to system damage, with some time 
required to assess damage and respond with valve closures and other measures, 
v1 = M denotes a moderate operational response, v3 = H denotes good 
situational awareness (e.g., via a high-resolution SCADA) and rapid response 
(e.g., via a dense network of automatic or remotely operable motor operated 
valves, MOVs), and v3=E denotes efficient system operations, significantly 
exceeding v3=H such that the system is fully functional almost without 
interruption. 

v3  denotes whether system improvements have been implemented – that is, v3 = 
Y denotes system improvements for that Phase have been implemented, while 
v31 = N denotes no improvements.  

v4  denotes whether SFFD resources have been increased – that is, v4 = C denotes 
the current number of SFFD fire engines (initially 43, as described above) are 
what is available for that Phase, while v4 = A considers SFFD has been increased 
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in size with additional engines and hose tenders commensurate with the 
population growth for that Phase.   

v5  denotes whether City growth is considered – that is, v5 = B the current 
population and building inventory, while v5 = F denotes population and growth 
projections for 2030 (Phase 1), 2040 (Phase 2) and 2050 (Phase 3) were 
employed. Use of these specific years is not meant to imply that EFWS 
expansion will occur by that year.  

Thus, for example, Ph0 DLNCB denotes an analysis for Ph0 (i.e., the current EFWS high-
pressure network) considering damage to the system, Low system operational response to that 
damage, No system improvements, Current SFFD resources and current (i.e., 2020) City 
growth, the latter three variables being consistent with Ph0.  Another example: Ph3 PHNAF 
denotes Ph3 buildout of the EFWS, High system operational response to that damage, No 
system improvements, a larger SFFD with more resources and Future (i.e., 2050) City growth. 
In all, there are 91 feasible combinations of Phases and v1 to v5, as shown in Table 10.  

Table 10  Case List
Case Ph sysDmg sysEff sysImpr SFFD Growth 

1 0 D L N C B 
2 0 D M N C B 
3 0 D H N C B 
4 0 N E N C B 
5 0 P L N C B 
6 0 P M N C B 
7 0 P H N C B 
8 1 D L Y C F 
9 1 D L Y A F 

10 1 D L N C F 
11 1 D L N A F 
12 1 D M Y C F 
13 1 D M Y A F 
14 1 D M N C F 
15 1 D M N A F 
16 1 D H Y C F 
17 1 D H Y A F 
18 1 D H N C F 
19 1 D H N A F 
20 1 N E Y C F 
21 1 N E Y A F 
22 1 N E N C F 
23 1 N E N A F 
24 1 P L Y C F 
25 1 P L Y A F 
26 1 P L N C F 
27 1 P L N A F 
28 1 P M Y C F 
29 1 P M Y A F 
30 1 P M N C F 
31 1 P M N A F 
32 1 P H Y C F 
33 1 P H Y A F 
34 1 P H N C F 
35 1 P H N A F 
36 2 D L Y C F 
37 2 D L Y A F 
38 2 D L N C F 
39 2 D L N A F 

Case Ph sysDmg sysEff sysImpr SFFD Growth 

40 2 D M Y C F 
41 2 D M Y A F 
42 2 D M N C F 
43 2 D M N A F 
44 2 D H Y C F 
45 2 D H Y A F 
46 2 D H N C F 
47 2 D H N A F 
48 2 N E Y C F 
49 2 N E Y A F 
50 2 N E N C F 
51 2 N E N A F 
52 2 P L Y C F 
53 2 P L Y A F 
54 2 P L N C F 
55 2 P L N A F 
56 2 P M Y C F 
57 2 P M Y A F 
58 2 P M N C F 
59 2 P M N A F 
60 2 P H Y C F 
61 2 P H Y A F 
62 2 P H N C F 
63 2 P H N A F 
64 3 D L Y C F 
65 3 D L Y A F 
66 3 D L N C F 
67 3 D L N A F 
68 3 D M Y C F 
69 3 D M Y A F 
70 3 D M N C F 
71 3 D M N A F 
72 3 D H Y C F 
73 3 D H Y A F 
74 3 D H N C F 
75 3 D H N A F 
76 3 N E Y C F 
77 3 N E Y A F 
78 3 N E N C F 
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Case Ph sysDmg sysEff sysImpr SFFD Growth 

79 3 N E N A F 
80 3 P L Y C F 
81 3 P L Y A F 
82 3 P L N C F 
83 3 P L N A F 
84 3 P M Y C F 
85 3 P M Y A F 
86 3 P M N C F 
87 3 P M N A F 
88 3 P H Y C F 
89 3 P H Y A F 
90 3 P H N C F 
91 3 P H N A F 
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In consultation with SFPUC and AECOM it was determined that not all 91 possible cases need 
be analyzed, so that 21 cases were analyzed, consisting of Cases: 

1)      1 Ph0 DLNCB  
2)      2 Ph0 DMNCB  
3)      3 Ph0 DHNCB  
4)      4 Ph0 NENCB  
5)      20 Ph1 NEYCF  
6)      22 Ph1 NENCF  
7)      48 Ph2 NEYCF  
8)      50 Ph2 NENCF  
9)      64 Ph3 DLYCF  
10)      65 Ph3 DLYAF  
11)      66 Ph3 DLNCF  

12)      67 Ph3 DLNAF  
13)      68 Ph3 DMYCF 
14)      69 Ph3 DMYAF 
15)      72 Ph3 DHYCF  
16)      73 Ph3 DHYAF 
17)      74 Ph3 DHNCF  
18)      75 Ph3 DHNAF 
19)      76 Ph3 NEYCF  
20)      77 Ph3 NEYAF  
21)      78 Ph3 NENCF 

 
It is anticipated a number of additional cases will be analyzed as the EFWS design proceeds.  
These 21 cases were run for  both the San Andreas Mw 7.9 and Hayward Mw 7 scenario events, 
so in total 42 cases were run.  
5.3 File structure 
Data files transmitting complete results for all analyzed cases have been posted to the SFPUC 
project SharePoint archive folder “FFEWRS RESULTS” in a zip file containing 46,930 electronic 
files totaling 122 mb.  The zip file is named  

“FFEWRS output 28 May 2021.zip” 
and is highlighted in Figure 92.   
 

 
Figure 92 Image of zip file uploaded to Sharepoint archive 
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The zip file contains 42 folders named:  
H7.05 Case 1 Ph0 DLNCB totSim 100 ts=10 2021-05-26 18-02 
H7.05 Case 2 Ph0 DMNCB totSim 100 ts=10 2021-05-26 18-13 
H7.05 Case 3 Ph0 DHNCB totSim 100 ts=10 2021-05-26 18-23 
H7.05 Case 4 Ph0 NENCB totSim 100 ts=10 2021-05-26 18-34 
H7.05 Case 20 Ph1 NEYCF totSim 100 ts=10 2021-05-26 18-45 
H7.05 Case 22 Ph1 NENCF totSim 100 ts=10 2021-05-26 18-58 
H7.05 Case 48 Ph2 NEYCF totSim 100 ts=10 2021-05-26 19-11 
H7.05 Case 50 Ph2 NENCF totSim 100 ts=10 2021-05-26 19-26 
H7.05 Case 64 Ph3 DLYCF totSim 100 ts=10 2021-05-26 19-45 
H7.05 Case 65 Ph3 DLYAF totSim 100 ts=10 2021-05-26 20-12 
H7.05 Case 66 Ph3 DLNCF totSim 100 ts=10 2021-05-26 20-42 
H7.05 Case 67 Ph3 DLNAF totSim 100 ts=10 2021-05-26 21-02 
H7.05 Case 68 Ph3 DMYCF totSim 100 ts=10 2021-05-26 21-18 
H7.05 Case 69 Ph3 DMYAF totSim 100 ts=10 2021-05-26 21-33 
H7.05 Case 72 Ph3 DHYCF totSim 100 ts=10 2021-05-26 21-47 
H7.05 Case 73 Ph3 DHYAF totSim 100 ts=10 2021-05-26 22-03 
H7.05 Case 74 Ph3 DHNCF totSim 100 ts=10 2021-05-26 22-20 
H7.05 Case 75 Ph3 DHNAF totSim 100 ts=10 2021-05-26 22-35 
H7.05 Case 76 Ph3 NEYCF totSim 100 ts=10 2021-05-26 22-51 
H7.05 Case 77 Ph3 NEYAF totSim 100 ts=10 2021-05-26 23-06 
H7.05 Case 78 Ph3 NENCF totSim 100 ts=10 2021-05-26 23-21 
SA7.9 Case 1 Ph0 DLNCB totSim 50 ts=10 2021-05-14 22-23 
SA7.9 Case 1 Ph0 DLNCB totSim 50 ts=10 2021-05-15 13-45 
SA7.9 Case 1 Ph0 DLNCB totSim 100 ts=10 2021-05-17 17-06 
SA7.9 Case 1 Ph0 DLNCB totSim 100 ts=10 2021-05-17 20-36 
SA7.9 Case 2 Ph0 DMNCB totSim 100 ts=10 2021-05-17 21-15 
SA7.9 Case 3 Ph0 DHNCB totSim 100 ts=10 2021-05-17 21-50 
SA7.9 Case 4 Ph0 NENCB totSim 100 ts=10 2021-05-17 22-23 
SA7.9 Case 20 Ph1 NEYCF totSim 100 ts=10 2021-05-17 22-54 
SA7.9 Case 22 Ph1 NENCF totSim 100 ts=10 2021-05-17 23-28 
SA7.9 Case 48 Ph2 NEYCF totSim 100 ts=10 2021-05-18 00-03 
SA7.9 Case 50 Ph2 NENCF totSim 100 ts=10 2021-05-18 00-41 
SA7.9 Case 64 Ph3 DLYCF totSim 100 ts=10 2021-05-18 01-20 
SA7.9 Case 65 Ph3 DLYAF totSim 50 ts=10 2021-05-17 16-38 
SA7.9 Case 65 Ph3 DLYAF totSim 100 ts=10 2021-05-18 02-05 
SA7.9 Case 66 Ph3 DLNCF totSim 100 ts=10 2021-05-18 02-47 
SA7.9 Case 67 Ph3 DLNAF totSim 100 ts=10 2021-05-18 03-33 
SA7.9 Case 68 Ph3 DMYCF totSim 100 ts=10 2021-05-18 04-15 
SA7.9 Case 69 Ph3 DMYAF totSim 100 ts=10 2021-05-18 04-59 
SA7.9 Case 72 Ph3 DHYCF totSim 100 ts=10 2021-05-18 05-41 
SA7.9 Case 73 Ph3 DHYAF totSim 100 ts=10 2021-05-18 06-23 
SA7.9 Case 74 Ph3 DHNCF totSim 100 ts=10 2021-05-18 07-05 
SA7.9 Case 75 Ph3 DHNAF totSim 100 ts=10 2021-05-18 07-47 
SA7.9 Case 76 Ph3 NEYCF totSim 100 ts=10 2021-05-18 08-28 
SA7.9 Case 77 Ph3 NEYAF totSim 100 ts=10 2021-05-18 09-10 
SA7.9 Case 78 Ph3 NENCF totSim 100 ts=10 2021-05-18 09-54 

 
For example, a folder name denotes the analysis is for  

• the San Andreas Mw 7.9 event  
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• is Case 1 with  
• identifier code “Ph0 DLNCB” as explained previously 
• has a total of 100 simulations for the Case  
• uses a time step “ts” of 10 minutes and  
• is timestamped with date and time shown.  The date and time are important as the unique 

identifier of a specific analysis.  
Each folder contains 100 subfolders, one for each simulation, and also contains selected summary 
data files as shown in Figure 93 (the grayed out subfolder can be ignored for now – it is created in 
all cases but only optionally contains additional data, that option not exercised at this time).   

 
Figure 93 Example image of Case output folder structure 

Case summary files 
Summary files for the 10017 simulations are contained in the main folder and are shown in Figure 
94.  File “ALL Summary Table TotSA7.9 Case 1 Ph0 DLNCB totSim 50 ts=10 2021-04-18 18-
57.csv” is a comma separated variable (“csv”) file that summarizes all simulations for this Case, a 
portion of which is shown in Figure 95 (and explained further in Figure 96 for Simulation (or 

 
17 The example figures are for an earlier run of 50 simulations, rather than 100 as delivered.  

> SA7.9 Case 1 PhO DLNCB totSim 50 ts=10 2021-04-18 18-57 > 

Name 

I actWat ts=10 SA7.9 totSim SO ts=10 PhO no Pot sys EFWS Dmge SFFD Curr 2021 ·04-18 18-57: 

Sim= 1 SA7.9 totSim SO ts=10 PhO no Pot sys EFWS Dmge SFFD Curr 2021 -04-18 18•57 

Sim= 2 SA7.9 totSim 50 ts=10 PhO no Pot sys EFWS Dmge SFFD Curr 2021 ·04· 18 18-57 

Sim= 3 SA7.9 totSim 50 ts=10 PhO no Pot svs EFWS Dmae SFFD Curr 2021 ·04· 18 18-57 

Sim = 48 SA7.9 totSim 50 ts=:10 PhO no Pot sys EFWS Dmge SFFD Curr 2021-04-1818-57 

Sim = 49 SA7.9 totSim 50 ts=lO PhO no Pot sys EFWS Dmge SFFD Curr 2021-04-18 18-57 

Sim= 50 SA7.9 totSim SO ts=lO PhO no Pot sys EFWS Dmge SFFD Curr 2021-04-18 18-57 

~ Act Cum Water UsedSA7.9 Case 1 PhO DLNCB totSim 50 ts=10 2021-04-18 18-57 Jpg 

ffl) Act Water FlowSA7.9 Case 1 PhO DLNCB totSim SO ts= 10 2021-04 -1 8 18-S7.jpg 

@I ALL Summary Table TotSA7.9 Case 1 PhO DLNCB totSim 50 ts=10 2021-04-18 18-57.xlsx 

~ allActWater SA7.9 Case 1 PhO DLNCB totSim SO ts=10 2021-04-18 18-57.csv 

@I alllgnsSortbyTime TOTSA7.9 Case 1 PhO DLNCB totSim SO ts=10 2021-04·18 18-57.xlsx 

~ allReqWater SA7.9 Case 1 PhO DLNCB totSim SO ts=10 2021-04-18 18-57.csv 

~ Avail Cum Water UsedSA7.9 Case 1 PhO DLNCB totSim 50 ts=10 2021 -04-18 18-57.jpg 

;i Avail Water FlowSA7.9 Case 1 PhO DLNCB totSim SO ts=10 2021·04-1818-57.jpg 

~ Req Cum WaterSA7.9 Case 1 PhO DLNCB totSim 50 ts=10 2021·04-18 18•57.jpg 

~ Req Water FlowSA7.9 Case 1 PhO DLNCB totSim SO ts=10 2021 ·04· 18 18•S7.jpg 

@I summaryCaseTable SA7.9 Case 1 PhO DLNCB totSim SO ts=10 2021 ·04· 18 18•57.csv 

~ TFA burned (sq ft)SA7.9 Case 1 PhO DLNCB totSim 50 ts=10 2021·04· 1818•57.jpg 

~ Theoret Cum Water UsedSA7.9 Case 1 PhO DLNCB totSim 50 ts=10 2021·04· 18 18-57.jpg 

~ Theoret. Water FlowSA7.9 Case 1 PhO DtNCB totSim SO ts=10 2021 ·04·18 18·57.jpg 

~ totWaterUsePerBlkSA7.9 Case 1 PhO DLNCB totSim SO ts=10 2021 -04·18 18·S7.csv 
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“trial”) 1 of Case 1).  Other files detail the actual, available, required and “theoretical” water used 
for each timestep, the timeline of area burned, the blocks that had fire, the timeline of burnt total 
floor area (TFA), the timeline of engine deployment (i.e., at each time step, which fire each engine 
is assigned to), the fire timeline (i.e., growth of each fire), a summary of ignitions (time, block), 
and which fires are due to firespread from another block (“XedTable”).   

 
Figure 94 Example summary files for one Case 

 
Figure 95 Example “ALL Summary Table TotSA7.9 Case 1 Ph0 DLNCB totSim 50 ts=10 2021-04-18 

18-57.csv” file, Case 1 Trial 1 

~ Act Cum Water UsedSA7.9 Case 1 PhD DLNCB totSim 50 ts=10 2021-04-18 18-57.jpg 

~ Act Water FlowSA7.9 Case 1 PhD DLNCB totSim 50 ts=10 2021-04-18 18-57 .jpg 

~ ALL Summary Table TotSA7.9 Case 1 PhD DLNCB totSim 50 ts=10 2021-04-18 18-57.xlsx 

~ allActWater SA7.9 Case 1 PhD DLNCB totSim 50 ts=10 2021 -04-1 8 18-57.csv 

~ all lgnsSortbyTime TOTSA7.9 Case 1 PhD DLNCB totSim 50 ts=10 2021 -04-18 18-57.xlsx 

~ allReqWater SA7.9 Case 1 PhD DLNCB totSim 50 ts=10 2021 -04-18 18-57.csv 

~ Avail Cum Water UsedSA7.9 Case 1 PhD DLNCB totSim 50 ts= 10 2021-04-18 18-57 .jpg 

~ Avail Water FlowSA7.9 Case 1 PhD DLNCB totSim 50 ts= 10 2021-04-18 18-57 .jpg 

~ Req Cum WaterSA7.9 Case 1 PhD DLNCB totSim 50 ts =10 2021-04-18 18-57.jpg 

~ Req Water FlowSA7.9 Case 1 PhD DLNCB totSim 50 ts =10 2021-04-18 18-57.jpg 

~ summaryCaseTable SA7.9 Case 1 PhD DLNCB totSim 50 ts=10 2021 -04-18 18-57.csv 

~ TFA burned (sq ft)SA7.9 Case 1 PhD DLNCB totSim 50 ts=10 2021 -04-18 18-57.jpg 

~ Theoret Cum Water UsedSA7.9 Case 1 PhD DLNCB totSim 50 ts=10 2021-04-18 18-57.jpg 

~ Theoret. Water FlowSA7.9 Case 1 PhD DLNCB totSim 50 ts=10 2021-04 -1818-57.jpg 

~ totWaterUsePerBlkSA7.9 Case 1 PhD DLNCB totSim 50 ts=10 2021-04 -18 18-57.csv 

A 8 _c_ D G H K 
No emNo wind• month day hour tempf winds~ed_mph winddir precip_ln totNolens availWater 

I 33 20390 I 29 2 56 2.2 270 0 85 900 
3 2 4 36079 11 12 19 67 4.5 80 0 90 910 
4 4 3 27395 11 16 23 62 13.4 290 0 111 1550 
5 4 1 4252 3 27 16 49.3 4.5 300 0 96 1080 
6 s 97 39029 15 17 57.8 4.5 330 0 91 980 
7 6 95 8290 9 II 22 74.4 4.S 241 0 70 720 
8 19 41641 2 13 59 2.2 244 0 93 960 
9 8 98 4952 4 25 20 60.S 13.4 330 0 90 1200 
10 9 25 28176 12 19 12 48.S 2.2 60 0.1 77 780 
II 10 22 11726 50.3 2.2 179 0 96 10S0 
12 II 42 24810 I 6 63.4 6.7 260 0 66 750 
13 12 27 21062 26 2 57.1 4.S 280 0 85 1020 

47 46 2 10813 12 26 59.3 2.2 303 0 86 860 
48 47 17 28363 12 27 7 36.3 2.2 102 0 94 980 
49 48 2 3030 2 4 18 52.4 11.2 290 0 90 1400 
so 49 so 39764 4 15 8 50.3 4.5 100 0 85 970 
51 so 70 44451 10 27 15 54.l 2.2 175 0 81 820 

52 .. 0 0. 
lnln.lSflD 1n1ti.We,1RreSQfl WU.llnplleqd 1otNollblrwolwd tot&umtAruSf tot.Actu.tw•tefG.m totA~aUW•ttfGn tot'"-'•tW•t~ls 

42U .. ,.,. •2 ti lJ1151Sl.61 15,J.H900 U5210000 n..,,.. ,.~. 1147941 70 1 .. 17107166,91 ,..,, ... ll7'10000 15JSllJOO 

lS71 I SJS700 nu 1•1 :U'9ot4&.J 11611100 
, ... _ -..... , .... , .. , 100 l.SJi21l71.24 20240670 llJ075000 "'"""° '3U ..,,,. Sl.l .. U60ll69.61 22189600 1717050(» l07S08040 ,u 107S74 ,. .. ,. 1100721 11.JIAZIO ID750000 SJ61lll0 

100.l ,.., .. .. , .. 147"'62..JJ , ...... lS106SOCI) ,JJ9!Mf70 ,,.., 11056'6 tSIS 1" 1Sfi002S2.11 S-577590 191115000 26l24llJO ..... 179.382 u .• ., llil.tl8'.JJ U I0.'10 U6lao000 ·-221..; ),U76S S06 111 1711661S.22 ?.U9l ~ 111920000 U J170NO ... , 10217 33.l ,. 1644'5]9 u ..... 11896SOOO 4073970 
5".l ...... , .. I .. 10Sts99.11 Wl1110 176SSOOCI) 1126S990 
0 3.6 ...,.,. .. .. 11952211.14 l61169ti0 l >30 75000 U U 79030 
S.216 11111, ... , .. Ull727l.61 1.Jil7460 168135000 I ll070IIO 

16'19.l 2'721Dl 111 1 lU 1905229.3.IS S81l1910 212•35000 W IA5200 
m t 007W 1• .s 102 U 9,IISl9.5l uuono IUIIOOCI) >OJl1lS80 

261.1 392.3SS , .... .. tS13t,1S7,96 1JIIOS70 U 3'95t.O) U 1S91UO 
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Figure 96 Explanation of line 1 of data in Figure 95 Case 1 Trial 1 

There are a number of summary plots in jpg files.   
File “Req Water FlowSA7.9 Case 1 Ph0 DLNCB totSim 100 ts=10 2021-05-17 20-36.jpg” is a 
jpg file of a plot of the Required water used for all 100 simulations for this Case, vs. time. This is 
shown as the upper plot in Figure 97: Required water flows (gpm), with the lower plot being 
cumulative Required water (gallons).  As noted in the legend, individual simulations are shown as 
thin gray lines, with the median of the 50 simulations shown as a heavy black line, the 25th and 
75th percentiles as heavy dashed lines, and the 10th and 90th percentiles shown as heavy dotted 
lines. The mean of the 50 simulations is shown as heavy red dashed line.  The legend also provides 
a summary description of Actual vs. Available vs. Required vs. Theoretical water usage, as was 
described above.  As can be seen in the figure, at 1500 minutes (ie, 25th hour) the median (i.e., 50th 
%) Required flow for the 100 simulations of this Case is 75,000 gpm, the mean (i.e., arithmetic 
average) Required flow is 88,000 gpm, the 75th % Required flow is 105,000 gpm and the 90th % 
Required from is 172,500 gpm.   
The cumulative Required Water is also shown in Figure 97, where the median total amount of 
water required by the 25th hour is seen to be about 95 million gallons, the mean Required water 
about 125 million galls and the 75th percentile about 148 million gallons.  The equivalent number 
of fire engines required to flow 148 million gallons of water is about 67 engines – that is, about 
25% more engines than SFFD can currently deploy in a timely manner (this includes reserves).  If 
as currently planned, a dozen or so more hose tenders are added to the roster, and with some mutual 
aid, the Required Water could be effectively applied.  This is for current conditions and assets at 
risk (i.e., Phase 0).  Table 2 summarizes Required Water (total usage in gallons, and flows in gpm) 

Col Name explanation value

No Simulation no. 1 of 50 (i.e., 50 trials) 1

gmNo ground motion ID used for this trial 33

wIndx weather index (i.e., number of day) 20390

month month for day corresp. to windx (January) 1

day day of month 29

hour hour of day (2 am) 2

tempF temperature (F) at that time 56

windspeed_mph windspeed (mph) at that time 2.2

winddir direction of wind at that time (due West) 270

precip_in precipitation at that time (inches) 0

totNoIgns total no. original ignitions this trial 85

availWater no. fires in this trial that had water available * time step 900

initialSFED sum of single family equiv. dwellings (SFED) on fire at first arrival, all igns. 425.1

initialAreaFireSQFT sum of floor area (sq. ft.) burning at first arrival, all igns. 637036

initialEngsReqd initial no. of engines required 42

totNoBlksInvolved total no. of blocks involved, including fire spread 91

totBurntAreaSF tot. burnt area at 25th hour (sq. ft) 13185858.67

totActualWaterGals total actual water used (gals) by 25th hour (gallons) 15339900

totAvailWaterGals total available water (i.e., pumping capacity if full used) by 25th hours (gallons) 155280000

totTheoretWaterGals tot "theoretical" water needed at hour 25  (gallons) 72464780
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for selected time periods for the 9 analyzed cases. It can be seen that 24th hour Required water 75th 
percentile demands range from 140 to 220 million gallons, depending on the Case.  

 

 
Figure 97 Plot of Required water usage for this Case (Case identification information shown at top with 

unique timestamp in lower left corner): (top) flows, gpm; (bottom) cumulative usage, gallons. 
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Example simulation results 
Each subfolder (e.g., “Sim = 1 SA7.9 totSim 50 ts=10 Ph0 no Pot sys EFWS Dmge SFFD Curr 
2021-04-18 18-57”) contains the csv files shown Figure 98, each of which provide actual water, 
area burned etc for each time step 

 
Figure 98 One simulation example subfolder content 

 
For example, the Required Water (“reqWater”) timeline is shown in Figure 14 (note the view is 
split in four quadrants) and shows for each of 91 ignitions (the number of ignitions for this 
simulation – the number varies with each simulation; note that each row represents an ignition) 
the required water flow (gpm) at minute 0 (col A), minute 10 (col B) and so on to minute 1500 
(col ET), each column being a 10 minute timestep.  Total required water per fire in gallons is 
simply the summation of a row (times 10) and total water flow (gpm) at any 10 minute time step 
is simply the summation of that column.  
 

 
Figure 99 Example contents of file “reqWaterTimeline  Sim = 1 SA7.9 totSim 50 ts=10 Ph0 no Pot sys 

EFWS Dmge SFFD Curr 2021-04-18 18-57” (note the view is split in four quadrants) 

 

A 

10 
11 

82 

83 

84 

8S 

86 
87 

88 
89 
90 

91 

@ actualWaterTimeline Sim = 1 SA7.9 totSim 50 ts=10 PhD no Pot sys EFWS Dmge SFFD Curr 2021-04-18 18-57.csv 

@ areaBurnedTimeline Sim= 1 SA7.9 totSim SO ts=10 PhD no Pot sys EFWS Dmge SFFD Curr 2021-04-1818-Sl.csv 

~ availWaterTimeline Sim= 1 SA7.9 totSim SO ts=10 PhD no Pot sys EFWS Dmge SFFD Curr 2021 -04-18 18-57.csv 

~ blkslnvolved Sim= 1 SA7.9 totSim SO ts=10 PhD no Pot sys EFWS Dmge SFFD Curr 2021-04-18 18-57.csv 

@ burntTFAtimeline Sim = 1 SA7.9 totSim SO ts= 10 PhD no Pot sys EFWS Dmge SFFD Curr 2021-04-18 18-S7.csv 

@ engTimeline Sim= 1 SA7.9 totSim SO ts=10 PhD no Pot sys EFWS Dmge SFFD Curr 2021-04-1818-57.csv 

@ fireTimeline Sim= 1 SA7.9 totSim 50 ts=10 PhD no Pot sys EFWS Dmge SFFD Curr 2021 -04-18 18-57.csv 

~ igns Sim = 1 SA7.9 totSim 50 ts=10 PhD no Pot sys EFWS Dmge SFFD Curr 2021-04-18 18-57.csv 

@ reqWaterTimeline Sim = 1 SA7.9 totSim 50 ts=10 PhD no Pot sys EFWS Dmge SFFD Curr 2021-04-18 18-57.csv 

@ thWaterTimeline Sim= 1 SA7.9 totSim SO ts=10 PhD no Pot sys EFWS Dmge SFFD Curr 2021-04-18 18-S7.csv 

~ XedTable Sim= 1 SA7.9 totSim 50 ts=10 PhD no Pot sys EFWS Dmge SFFD Curr 2021-04-18 18-57.csv 

C D __ ,_ G H EJ EK EL EM EN EO EP EQ ER ES 
0 181 147 12S 107 92 79 67 0 0 0 0 

0 269 215 181 IS5 133 114 98 0 0 0 
66 so 42 36 31 26 23 19 0 0 0 0 

82 61 51 43 37 32 27 23 0 0 0 0 
87 67 56 48 41 35 30 26 0 0 0 0 

0 102 83 70 60 51 44 38 0 0 0 0 

39 31 26 22 19 16 14 12 0 0 0 0 0 
0 343 246 203 173 148 128 110 0 0 0 0 0 

S3 371 309 264 227 195 167 142 0 0 0 0 

120 86 71 60 52 45 38 33 0 0 0 0 
86 62 SI 43 37 32 27 23 0 0 0 0 

0 0 0 0 0 0 0 0 0 

0 0 0 0 13 10 0 0 

0 0 0 0 12 10 I 0 
0 0 0 0 0 132 106 90 77 66 

0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 

0 
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5.4 Required Water 
The above sections have described in some detail the details of the electronic file deliverables of 
this project.  This section presents summary tables of some of the results.   
Table 11 presents summary results for the San Andreas scenario event, at hours 1, 2, 4, 8, 12 and 
24 for the 21 Cases discussed above.  The summary results are Required Water flow (gpm), total 
Required Water flow (gallons) and Burnt TFA (sq. ft).  Three measures of these quantities are 
provided: median, mean and 75th percentile.   
Table 12 presents comparable data, for the Hayward scenario event.   
In each table, for each Case, headers identify the Case number, the scenario event (SA 7.9 or H7), 
the Phase, the Case code previously explained (e.g., DLNCB), the number of simulations (sim = 
100), and the timestamp of the run.    
This same data is presented in much greater detail in the electronic files, and also in graphical form 
such as Figure 97.  
 

San Andreas Mw 7.9 scenario 
Table 11 Selected Case results, Mw 7.9 San Andreas scenario 

 Total Required Water Flow (gallons) Required Water Flow (gpm) Burnt TFA (sq ft) 
 median mean 75% median mean 75% median mean 75% 

Hr 1 SA7.9 Ph0 DLNCB sim = 100 2021-05-17 20-36   

1 1,391,215 2,200,707 2,398,095 37,925 60,101 68,534 6,073,395 6,558,901 7,746,627 

2 5,450,310 7,838,924 9,104,115 85,073 112,493 129,626 10,013,565 9,816,052 11,322,081 

4 20,567,835 26,226,905 30,591,395 148,343 181,792 203,760 13,722,122 14,042,751 15,013,476 

8 57,747,605 73,483,358 83,810,745 158,355 205,114 226,475 16,188,562 16,771,795 17,941,779 

12 97,126,680 124,073,438 140,085,875 165,258 214,280 234,132 17,721,483 18,218,647 19,345,646 

24 217,945,215 284,066,060 309,417,000 165,059 228,439 243,896 18,805,777 19,494,772 20,138,189 
          

          

 Total Required Water Flow (gallons) Required Water Flow (gpm) Burnt TFA (sq ft) 
 median mean 75% median mean 75% median mean 75% 

Hr 2 SA7.9 Ph0 DMNCB sim = 100 2021-05-17 21-15   

1 1,255,945 1,896,652 2,647,275 30,841 53,215 74,767 6,384,838 6,929,902 8,560,807 

2 4,675,270 6,469,846 8,969,385 70,876 87,156 114,439 10,254,386 10,162,923 11,484,436 

4 16,345,395 20,463,367 25,698,970 116,126 141,992 164,095 13,104,007 13,326,021 14,224,280 

8 45,946,150 57,607,466 69,170,045 128,088 162,931 197,338 15,638,418 15,883,424 17,023,214 

12 77,580,355 97,880,740 116,374,045 127,862 170,872 203,276 16,660,032 17,198,452 18,643,632 

24 176,196,300 225,078,261 265,745,535 131,445 180,384 218,535 17,603,472 18,462,807 19,734,070 
          

          

-

-
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 Total Required Water Flow (gallons) Required Water Flow (gpm) Burnt TFA (sq ft) 
 median mean 75% median mean 75% median mean 75% 

Hr 3 SA7.9 Ph0 DHNCB sim = 100 2021-05-17 21-50   

1 1,137,315 1,866,674 2,305,065 35,644 53,877 63,928 6,180,604 6,873,323 8,784,098 

2 4,736,810 6,348,172 7,098,815 70,604 84,456 101,050 10,215,474 9,883,545 11,015,106 

4 16,017,340 19,048,431 22,532,790 113,099 127,981 153,976 12,919,952 12,834,924 13,737,418 

8 44,944,890 52,508,526 62,958,075 118,837 148,174 184,056 14,746,539 15,362,821 16,713,232 

12 73,886,420 89,192,294 108,299,705 120,467 155,730 188,025 16,223,247 16,779,169 17,985,514 

24 161,506,565 205,388,588 245,721,935 120,072 166,243 195,212 17,014,129 17,952,085 18,886,069 
          

          

 Total Required Water Flow (gallons) Required Water Flow (gpm) Burnt TFA (sq ft) 
 median mean 75% median mean 75% median mean 75% 

Hr 4 SA7.9 Ph0 NENCB sim = 100 2021-05-17 22-23   

1 989,065 1,726,091 1,751,555 29,964 47,639 52,221 6,125,272 6,832,634 8,552,232 

2 4,110,440 5,737,384 6,456,865 60,978 76,128 89,719 10,133,817 9,991,565 11,256,234 

4 12,927,880 17,249,632 20,050,455 98,274 116,963 133,421 12,647,680 12,636,931 13,673,695 

8 37,488,420 48,410,831 55,955,625 105,660 139,427 158,226 14,354,011 15,177,212 16,237,165 

12 62,652,855 83,122,634 94,711,645 105,338 149,046 159,105 16,161,046 16,588,637 17,411,674 

24 140,612,055 194,052,835 222,871,470 112,510 159,258 184,002 16,857,818 17,850,175 18,150,123 
          

          

 Total Required Water Flow (gallons) Required Water Flow (gpm) Burnt TFA (sq ft) 
 median mean 75% median mean 75% median mean 75% 

Hr 20 SA7.9 Ph1 NEYCF sim = 100 2021-05-17 22-54   

1 1,171,530 1,907,879 2,362,740 32,462 52,335 62,402 11,709,084 12,075,294 14,752,361 

2 4,292,980 6,179,754 7,857,980 61,784 78,539 104,329 16,463,246 16,458,245 18,111,069 

4 13,089,660 18,313,281 24,591,340 96,182 127,097 165,003 19,148,948 19,675,971 20,385,586 

8 36,058,210 51,481,342 66,167,340 104,064 146,538 181,841 22,764,208 23,263,769 25,419,354 

12 62,893,430 88,145,003 110,916,710 112,981 155,876 194,006 24,250,158 25,140,653 26,356,993 

24 143,242,345 205,044,579 256,042,890 112,621 167,254 202,586 25,421,403 26,431,649 27,276,484 
          

          

 Total Required Water Flow (gallons) Required Water Flow (gpm) Burnt TFA (sq ft) 
 median mean 75% median mean 75% median mean 75% 

Hr 22 SA7.9 Ph1 NENCF sim = 100 2021-05-17 23-28   

1 1,253,950 1,969,794 2,636,330 38,011 55,524 80,568 12,114,885 12,088,829 15,135,430 

2 4,820,015 6,472,230 8,759,305 68,944 82,589 107,720 16,613,484 16,428,332 18,599,383 

4 15,288,925 18,913,839 23,945,920 112,025 126,870 151,409 19,269,085 19,777,223 21,270,366 

8 42,212,680 52,582,349 63,877,145 121,435 149,952 173,300 23,302,719 23,561,334 25,737,301 

12 71,445,530 89,982,109 106,042,265 124,166 159,291 184,009 24,141,068 25,107,416 26,807,268 

24 161,177,410 209,452,193 241,440,065 128,048 169,887 202,599 25,425,756 26,244,288 27,741,025 

-

-

-

-
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 Total Required Water Flow (gallons) Required Water Flow (gpm) Burnt TFA (sq ft) 
 median mean 75% median mean 75% median mean 75% 

Hr 48 SA7.9 Ph2 NEYCF sim = 100 2021-05-18 00-03   

1 1,322,300 2,005,477 2,387,100 37,644 54,558 63,437 20,034,920 18,957,171 21,956,161 

2 4,354,210 6,179,094 7,698,940 56,920 75,341 91,629 23,888,789 23,878,774 25,148,952 

4 12,936,320 18,007,641 21,178,490 98,441 123,216 139,056 26,124,559 26,917,463 27,866,586 

8 36,647,015 51,198,363 57,036,810 105,594 150,302 159,368 31,611,899 31,948,674 33,254,545 

12 63,205,560 88,863,457 98,012,975 105,715 163,142 166,046 32,371,524 33,417,080 33,888,012 

24 142,715,990 212,507,420 220,579,450 113,026 178,722 176,621 33,513,741 34,964,177 35,581,884 

    

    
 Total Required Water Flow (gallons) Required Water Flow (gpm) Burnt TFA (sq ft) 
 median mean 75% median mean 75% median mean 75% 

Hr 50 SA7.9 Ph2 NENCF sim = 100 2021-05-18 00-41   

1 1,264,460 1,787,696 2,262,075 36,709 48,845 65,669 19,972,419 18,721,699 21,922,542 

2 4,710,555 5,721,779 7,503,965 58,503 71,038 92,055 24,003,139 23,627,291 25,132,058 

4 14,020,085 16,677,650 20,856,705 95,153 115,250 127,472 25,751,286 26,668,721 27,102,774 

8 37,953,715 47,899,020 55,395,170 102,692 141,156 159,371 31,274,181 31,694,002 32,849,286 

12 61,890,810 82,874,820 96,629,565 102,033 148,963 166,927 32,388,153 33,060,874 34,060,371 

24 141,648,060 194,134,862 216,036,940 112,719 159,024 173,056 33,417,956 34,548,456 35,207,102 
          

          

 Total Required Water Flow (gallons) Required Water Flow (gpm) Burnt TFA (sq ft) 
 median mean 75% median mean 75% median mean 75% 

Hr 64 SA7.9 Ph3 DLYCF sim = 100 2021-05-18 01-20   

1 1,444,630 1,940,000 2,426,650 42,307 52,643 65,473 26,134,667 25,137,644 28,381,101 

2 5,339,630 6,382,641 7,910,195 75,664 86,853 110,411 31,090,092 30,846,035 32,808,692 

4 19,911,930 22,590,929 28,512,995 144,078 168,342 212,679 36,515,373 38,401,857 41,364,355 

8 56,184,900 67,717,751 86,412,360 158,347 202,774 240,559 44,662,435 45,950,865 48,655,820 

12 97,039,725 118,189,252 145,122,385 157,914 216,239 260,779 45,522,318 47,201,582 49,671,641 

24 215,677,380 281,774,612 339,679,750 165,368 233,123 274,085 47,541,740 49,370,748 51,689,313 
          

          

-

-

-
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 Total Required Water Flow (gallons) Required Water Flow (gpm) Burnt TFA (sq ft) 
 median mean 75% median mean 75% median mean 75% 

Hr 65 SA7.9 Ph3 DLYAF sim = 100 2021-05-18 02-05   

1 1,887,730 2,775,484 2,857,530 57,888 81,987 92,935 22,331,538 21,528,318 25,421,238 

2 8,334,565 10,874,997 12,656,115 131,461 163,737 188,676 30,771,900 30,603,452 32,227,143 

4 26,881,870 34,047,366 38,270,915 173,829 209,886 238,059 37,295,853 38,084,152 41,385,291 

8 70,886,815 88,443,231 98,700,775 188,195 238,354 262,213 42,943,725 44,785,920 47,745,313 

12 117,518,785 146,949,736 161,287,050 188,023 248,913 270,612 43,908,960 46,004,852 49,456,660 

24 254,369,330 332,188,918 366,472,575 191,502 262,908 285,350 45,526,423 47,899,987 50,225,050 
          

          

 Total Required Water Flow (gallons) Required Water Flow (gpm) Burnt TFA (sq ft) 
 median mean 75% median mean 75% median mean 75% 

Hr 66 SA7.9 Ph3 DLNCF sim = 100 2021-05-18 02-47   

1 1,324,155 2,096,662 2,482,885 35,238 55,661 69,585 26,226,133 24,989,903 28,277,395 

2 4,440,160 6,727,163 8,334,885 68,653 90,348 112,134 30,544,973 30,642,074 32,345,040 

4 16,101,590 22,912,373 28,399,965 128,001 165,660 198,091 37,317,552 37,569,606 39,727,013 

8 49,953,150 67,436,022 80,364,555 143,799 199,323 228,323 43,658,483 45,250,234 49,363,123 

12 86,696,060 117,003,313 136,760,230 150,385 211,889 240,217 44,230,999 46,763,887 50,281,589 

24 198,393,515 275,931,376 316,901,175 154,152 226,830 255,097 46,265,867 48,631,515 51,349,587 
 Total Required Water Flow (gallons) Required Water Flow (gpm) Burnt TFA (sq ft) 
 median mean 75% median mean 75% median mean 75% 

Hr 67 SA7.9 Ph3 DLNAF sim = 100 2021-05-18 03-33   

1 1,844,460 2,733,856 3,264,000 59,980 81,972 101,785 22,235,018 20,990,237 25,384,898 

2 8,841,305 11,096,348 12,689,770 146,610 170,377 186,337 30,386,020 30,207,320 32,161,653 

4 29,517,820 34,954,412 37,960,025 188,387 213,950 226,490 35,885,548 37,465,365 40,383,416 

8 77,418,295 89,626,825 95,929,530 196,787 237,728 256,616 42,932,334 44,418,371 47,427,834 

12 125,763,335 148,574,395 159,528,305 203,330 250,790 267,297 43,326,441 45,687,432 48,609,625 

24 275,022,805 334,291,091 359,693,880 210,124 262,226 281,481 45,247,229 47,241,914 49,907,466 
          

          

 Total Required Water Flow (gallons) Required Water Flow (gpm) Burnt TFA (sq ft) 
 median mean 75% median mean 75% median mean 75% 

Hr 68 SA7.9 Ph3 DMYCF sim = 100 2021-05-18 04-15   

1 1,258,000 1,887,985 2,501,050 36,873 51,846 71,035 27,630,712 27,044,658 28,993,945 

2 4,470,760 6,012,056 7,883,000 61,316 76,577 97,521 30,806,791 31,153,465 31,923,300 

4 14,109,625 18,754,560 25,331,120 98,724 131,549 173,134 34,264,992 35,569,295 38,166,821 

8 39,702,040 55,395,912 70,453,065 112,649 167,948 200,501 40,843,470 42,463,560 44,117,290 

12 68,350,715 97,284,348 120,008,120 122,241 179,804 206,894 41,437,239 43,574,168 44,874,177 

24 154,936,155 232,937,950 268,869,550 124,100 194,487 210,338 43,090,191 45,434,158 47,542,718 
          

          

-

-

-

-
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 Total Required Water Flow (gallons) Required Water Flow (gpm) Burnt TFA (sq ft) 
 median mean 75% median mean 75% median mean 75% 

Hr 69 SA7.9 Ph3 DMYAF sim = 100 2021-05-18 04-59   

1 1,811,825 2,966,725 3,683,400 58,184 89,892 115,741 23,216,896 21,820,975 25,494,264 

2 8,220,875 11,461,571 14,859,940 128,883 165,350 191,161 30,425,914 30,192,228 31,720,085 

4 24,926,825 33,241,398 40,271,180 153,565 191,284 211,353 33,518,854 35,179,165 37,421,458 

8 62,848,705 83,227,689 98,346,735 160,505 222,282 258,941 40,071,239 41,602,928 43,223,975 

12 102,853,620 138,332,788 162,844,585 164,156 234,344 278,266 41,058,977 42,751,818 44,444,160 

24 218,806,855 313,275,818 365,440,150 165,176 249,334 288,888 42,052,328 44,590,338 46,390,267 
          

          

 Total Required Water Flow (gallons) Required Water Flow (gpm) Burnt TFA (sq ft) 
 median mean 75% median mean 75% median mean 75% 

Hr 72 SA7.9 Ph3 DHYCF sim = 100 2021-05-18 05-41   

1 1,020,750 1,707,098 2,073,030 31,576 47,385 65,287 26,599,412 25,491,585 28,707,020 

2 3,807,210 5,485,676 7,191,215 53,830 68,631 91,189 30,164,951 30,164,953 31,246,074 

4 12,308,715 16,093,263 20,108,760 91,246 111,032 129,882 32,834,211 34,189,654 37,180,660 

8 36,300,485 46,354,454 56,205,205 103,963 137,500 159,673 39,315,033 40,448,241 42,867,636 

12 61,340,995 80,789,618 98,597,545 105,383 148,449 177,237 40,386,552 41,683,468 43,885,229 

24 140,036,560 191,947,453 232,489,380 108,835 160,093 188,237 42,102,382 43,646,562 45,750,551 

    

    
 Total Required Water Flow (gallons) Required Water Flow (gpm) Burnt TFA (sq ft) 
 median mean 75% median mean 75% median mean 75% 

Hr 73 SA7.9 Ph3 DHYAF sim = 100 2021-05-18 06-23   

1 1,656,365 2,790,488 3,776,135 58,677 86,432 122,204 22,407,339 21,258,743 24,630,586 

2 8,078,245 11,007,234 14,963,450 125,535 160,518 212,947 30,174,749 30,015,749 31,397,131 

4 24,091,810 31,668,517 42,338,300 143,342 181,468 228,712 33,324,250 34,622,192 37,095,877 

8 60,640,280 79,804,324 102,202,500 158,261 215,479 262,696 39,640,534 40,874,694 42,373,026 

12 98,388,935 133,479,592 165,788,245 158,721 228,880 270,751 40,830,547 42,298,609 43,398,729 

24 215,895,235 305,903,349 370,911,045 165,255 245,180 289,105 42,312,534 44,143,987 45,125,477 
          

          

 Total Required Water Flow (gallons) Required Water Flow (gpm) Burnt TFA (sq ft) 
 median mean 75% median mean 75% median mean 75% 

Hr 74 SA7.9 Ph3 DHNCF sim = 100 2021-05-18 07-05   

1 972,990 1,733,132 1,723,250 30,488 48,025 58,456 27,541,796 26,356,872 29,283,847 

2 3,993,135 5,550,528 6,060,690 53,945 69,567 86,920 30,513,248 30,689,782 31,616,609 

4 12,366,520 16,700,264 20,901,990 91,828 117,100 145,242 34,234,282 34,882,831 37,504,252 

8 35,623,175 48,529,142 60,074,560 99,224 146,639 181,802 39,753,537 41,253,839 43,054,971 

12 59,305,260 85,235,983 106,155,000 105,209 156,454 188,792 40,501,804 42,382,995 43,989,453 

24 136,253,500 204,019,783 245,274,715 105,150 170,313 191,507 42,366,322 44,483,550 46,353,820 

-

-

-

-
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 Total Required Water Flow (gallons) Required Water Flow (gpm) Burnt TFA (sq ft) 
 median mean 75% median mean 75% median mean 75% 

Hr 75 SA7.9 Ph3 DHNAF sim = 100 2021-05-18 07-47   

1 1,482,460 2,265,014 2,903,760 50,424 70,237 85,113 22,133,058 20,510,587 25,008,624 

2 8,015,140 9,449,568 11,851,615 123,053 142,190 177,241 29,870,685 29,631,605 31,127,415 

4 24,030,000 27,911,258 34,225,815 136,386 161,106 200,240 32,526,748 33,869,735 36,579,038 

8 58,731,975 69,386,743 84,174,805 148,866 181,114 212,499 39,476,769 40,495,731 41,486,449 

12 94,871,000 114,069,995 135,608,075 152,115 189,451 222,621 40,515,732 41,752,274 42,397,723 

24 207,643,295 253,952,573 304,619,840 157,598 198,034 237,922 41,836,620 43,385,841 44,409,022 
          

          

 Total Required Water Flow (gallons) Required Water Flow (gpm) Burnt TFA (sq ft) 
 median mean 75% median mean 75% median mean 75% 

Hr 76 SA7.9 Ph3 NEYCF sim = 100 2021-05-18 08-28   

1 1,153,150 1,809,347 2,037,930 36,091 50,511 59,400 27,488,383 25,421,715 28,392,240 

2 4,451,250 5,744,802 6,446,520 61,097 71,336 84,196 30,308,133 30,343,472 31,385,204 

4 13,966,730 16,918,040 19,391,385 101,844 118,524 137,548 33,177,587 34,092,594 37,030,796 

8 38,990,665 50,083,048 56,799,145 107,907 153,067 162,454 39,812,471 40,986,993 42,309,906 

12 65,162,860 88,638,482 99,109,155 112,929 167,007 179,886 40,825,297 42,151,608 43,499,557 

24 149,986,800 214,671,118 241,329,575 120,181 180,760 198,990 42,218,742 43,978,148 45,076,853 
 Total Required Water Flow (gallons) Required Water Flow (gpm) Burnt TFA (sq ft) 
 median mean 75% median mean 75% median mean 75% 

Hr 77 SA7.9 Ph3 NEYAF sim = 100 2021-05-18 09-10   

1 1,656,925 2,820,946 3,201,220 56,290 84,595 103,258 23,356,445 22,120,557 25,387,460 

2 7,946,095 10,789,051 13,055,520 127,422 154,795 191,079 30,363,046 30,362,796 31,864,904 

4 24,243,585 30,661,593 37,301,640 136,490 174,713 212,121 32,882,908 34,494,884 37,197,182 

8 58,327,955 76,628,548 92,569,425 150,787 205,257 230,189 39,406,591 41,079,327 43,200,343 

12 94,106,290 127,978,326 150,583,180 151,699 219,718 255,594 40,569,034 42,542,502 44,200,844 

24 207,899,730 294,392,218 333,982,525 161,549 237,548 262,762 42,249,874 44,719,426 46,217,949 
          

          

-

-

-
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 Total Required Water Flow (gallons) Required Water Flow (gpm) Burnt TFA (sq ft) 
 median mean 75% median mean 75% median mean 75% 

Hr 78 SA7.9 Ph3 NENCF sim = 100 2021-05-18 09-54   

1 1,190,910 1,690,846 1,942,615 35,703 46,128 51,267 27,423,079 25,326,204 29,320,479 

2 4,284,425 5,375,529 6,245,720 55,057 66,967 81,767 30,383,338 30,249,904 31,553,729 

4 13,102,390 15,839,865 19,018,560 91,354 110,447 134,133 32,799,956 34,375,770 36,898,866 

8 37,115,560 46,063,975 57,301,035 105,914 138,115 160,558 39,966,089 40,458,181 41,832,080 

12 63,460,260 80,691,143 99,404,210 112,878 148,842 177,904 40,630,775 41,753,412 42,559,194 

24 143,789,375 193,469,825 236,128,120 112,664 162,089 195,184 42,240,257 43,508,911 44,614,077 
 
 
  

-
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Hayward Mw 7 scenario 
 

Table 12 Selected Case results, Mw 7 Hayward scenario 
 Total Required Water Flow (gallons) Required Water Flow (gpm) Burnt TFA (sq ft) 

Hr median mean 75% median mean 75% median mean 75% 

Case 1 H7.05 Ph0 DLNCB sim=100 2021-05-2618-02   

1 191,185 430,878 559,015 4,740 10,613 12,731 1,050,465 1,246,650 1,695,975 

2 808,630 1,317,102 1,557,580 9,319 17,467 17,907 1,726,694 2,217,920 2,508,458 

4 2,139,275 3,931,589 4,798,465 15,213 24,676 31,495 2,901,938 3,583,297 4,612,064 

8 6,377,975 10,248,295 12,578,615 15,078 27,196 34,203 4,427,694 5,079,198 6,442,807 

12 10,110,510 16,879,134 20,264,915 15,057 28,232 37,548 5,154,145 5,897,988 7,673,398 

24 20,943,785 38,239,651 48,314,585 15,013 31,255 41,897 5,997,287 7,178,319 9,191,731 
          

          

 Total Required Water Flow (gallons) Required Water Flow (gpm) Burnt TFA (sq ft) 

hour median mean 75% median mean 75% median mean 75% 

Case 2 H7.05 Ph0 DMNCB sim=100 2021-05-2618-13   

1 107,215 284,007 345,240 1,972 6,738 9,581 604,378 887,972 1,068,478 

2 287,665 778,348 1,146,520 2,718 8,870 11,666 1,206,247 1,384,048 1,812,811 

4 1,489,005 2,125,817 3,290,545 7,993 12,733 15,951 2,148,007 2,179,358 2,924,069 

8 3,629,125 5,443,796 7,990,880 7,709 14,409 22,512 3,360,280 3,590,850 4,661,081 

12 5,599,435 8,937,867 12,946,180 7,675 15,011 22,544 4,203,418 4,374,635 5,215,448 

24 11,439,255 20,162,827 29,191,110 7,707 16,058 22,529 5,231,256 5,593,801 6,154,114 
          

          

 Total Required Water Flow (gallons) Required Water Flow (gpm) Burnt TFA (sq ft) 

hour median mean 75% median mean 75% median mean 75% 

Case 3 H7.05 Ph0 DHNCB sim=100 2021-05-2618-23   

1 104,645 382,023 496,695 1,943 9,312 11,629 593,704 852,726 1,002,862 

2 230,120 1,109,515 1,248,015 1,776 14,001 10,616 875,498 1,302,491 1,509,488 

4 960,685 3,286,110 3,563,045 7,734 20,461 22,920 1,694,122 2,406,333 2,358,006 

8 3,046,625 8,607,295 8,304,355 7,591 22,892 23,078 2,984,540 3,760,679 4,157,414 

12 4,919,505 14,252,054 14,677,890 7,655 23,897 22,593 4,091,021 4,613,273 5,072,926 

24 10,401,555 32,162,287 30,934,940 7,518 25,387 22,662 5,214,594 5,792,980 5,849,590 
          

          

-

-

-
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 Total Required Water Flow (gallons) Required Water Flow (gpm) Burnt TFA (sq ft) 

hour median mean 75% median mean 75% median mean 75% 

Case 4 H7.05 Ph0 NENCB sim=100 2021-05-2618-34   

1 104,280 370,464 582,880 1,878 8,158 11,853 574,688 855,287 887,333 

2 292,535 992,860 1,405,435 2,840 12,270 19,615 968,569 1,244,780 1,615,939 

4 1,129,545 2,885,808 4,837,060 7,746 17,522 23,824 1,734,713 2,137,277 2,349,856 

8 3,101,750 7,299,819 10,925,520 7,593 19,097 30,033 3,175,004 3,647,248 4,409,472 

12 4,914,530 11,999,578 17,702,095 7,577 19,898 30,125 4,088,388 4,309,411 5,062,618 

24 10,480,605 27,382,510 40,021,125 7,540 22,335 30,065 5,214,594 5,641,846 5,809,874 
          

          

 Total Required Water Flow (gallons) Required Water Flow (gpm) Burnt TFA (sq ft) 

hour median mean 75% median mean 75% median mean 75% 

Case 20 H7.05 Ph1 NEYCF sim=100 2021-05-2618-45   

1 141,065 472,685 542,930 2,718 10,742 11,726 960,725 1,670,718 1,961,036 

2 358,095 1,398,020 1,327,795 8,418 18,830 17,369 2,133,531 2,664,849 3,369,968 

4 2,054,915 4,553,101 4,452,330 8,437 29,653 34,207 3,614,482 4,503,562 5,714,520 

8 4,076,180 12,004,458 13,610,290 11,769 32,271 37,678 5,869,149 6,914,649 8,208,731 

12 6,846,705 20,011,288 22,839,410 15,005 34,245 37,551 6,961,398 8,162,106 9,193,640 

24 19,335,495 45,469,760 49,890,745 15,011 36,615 37,500 8,932,463 10,453,074 12,391,457 
          

          

 Total Required Water Flow (gallons) Required Water Flow (gpm) Burnt TFA (sq ft) 

hour median mean 75% median mean 75% median mean 75% 

Case 22 H7.05 Ph1 NENCF sim=100 2021-05-2618-58   

1 132,705 449,545 597,045 2,699 10,507 12,410 1,145,303 1,619,763 2,054,756 

2 478,530 1,356,816 1,676,545 8,840 18,454 23,225 2,229,350 2,791,466 3,553,324 

4 2,125,940 4,306,359 4,823,040 15,266 27,772 30,462 3,659,067 4,673,455 5,563,031 

8 5,821,605 11,315,781 12,085,525 15,153 30,574 30,989 5,768,984 7,068,519 7,688,090 

12 9,443,985 18,724,853 19,324,805 15,069 31,333 31,219 7,095,575 8,180,121 9,015,959 

24 20,620,410 42,347,896 40,986,770 15,022 34,248 37,692 8,677,924 10,244,310 13,107,476 
          

          

 Total Required Water Flow (gallons) Required Water Flow (gpm) Burnt TFA (sq ft) 

hour median mean 75% median mean 75% median mean 75% 

Case 48 H7.05 Ph2 NEYCF sim=100 2021-05-2619-11   

1 187,610 460,925 542,825 4,932 10,915 12,095 2,252,324 2,709,137 3,562,301 

2 884,975 1,474,623 1,592,720 11,028 22,320 26,751 4,561,807 4,626,904 5,797,034 

4 3,212,345 5,620,686 6,392,620 23,385 40,408 49,923 7,491,361 8,427,066 10,004,611 

8 9,034,185 15,692,218 17,656,820 23,050 43,524 53,058 10,983,942 11,935,177 14,424,660 

12 14,491,465 26,219,327 30,656,600 22,797 44,166 52,740 12,915,319 14,000,764 16,782,187 

24 31,890,935 58,439,761 70,869,850 30,000 45,248 52,762 18,306,130 18,229,248 21,968,712 

-

-

-

-
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 Total Required Water Flow (gallons) Required Water Flow (gpm) Burnt TFA (sq ft) 

hour median mean 75% median mean 75% median mean 75% 

Case 50 H7.05 Ph2 NENCF sim=100 2021-05-2619-26   

1 168,595 605,898 651,245 4,435 14,692 13,118 2,776,793 2,842,529 3,451,382 

2 862,100 1,940,837 1,823,330 12,255 28,222 29,323 3,771,139 4,588,848 5,587,925 

4 3,309,360 6,683,669 6,876,815 22,835 44,812 46,488 7,374,345 8,239,910 10,293,743 

8 9,180,940 17,979,768 19,924,060 22,988 49,067 57,051 10,423,575 11,582,708 14,507,221 

12 15,213,475 29,959,902 33,569,835 27,903 50,744 60,091 12,589,860 13,604,201 16,338,263 

24 37,608,335 68,381,517 77,630,835 30,005 55,465 60,009 17,758,149 17,437,214 22,226,906 
          

          

 Total Required Water Flow (gallons) Required Water Flow (gpm) Burnt TFA (sq ft) 

hour median mean 75% median mean 75% median mean 75% 

Case 64 H7.05 Ph3 DLYCF sim=100 2021-05-2619-45   

1 559,600 709,486 970,345 13,031 18,320 23,594 4,144,787 4,531,528 6,142,329 

2 1,796,790 2,620,145 3,149,750 24,306 42,807 48,839 8,609,189 8,556,246 10,745,111 

4 6,496,615 10,185,151 12,388,440 45,595 71,671 90,922 13,812,019 14,903,204 17,821,527 

8 17,970,680 28,086,952 36,163,970 45,449 76,442 98,224 18,971,014 20,152,935 24,162,895 

12 29,079,315 46,702,611 58,765,200 45,312 78,478 97,567 21,588,378 23,484,334 28,119,428 

24 62,692,750 103,827,028 126,939,270 48,873 79,984 97,637 29,502,757 30,066,646 35,166,447 
          

          

 Total Required Water Flow (gallons) Required Water Flow (gpm) Burnt TFA (sq ft) 

hour median mean 75% median mean 75% median mean 75% 

Case 65 H7.05 Ph3 DLYAF sim=100 2021-05-2620-12   

1 571,760 781,562 1,092,725 12,831 20,251 27,594 4,642,210 4,957,541 6,765,229 

2 1,888,710 2,617,734 3,011,400 26,678 36,435 43,027 9,548,270 9,184,416 11,414,026 

4 6,298,600 8,442,885 9,039,080 38,410 54,695 66,164 14,036,139 14,470,377 17,000,499 

8 15,967,560 22,804,773 26,544,390 41,499 63,482 68,463 18,675,272 20,073,486 24,309,192 

12 25,204,535 38,508,955 44,603,480 42,283 66,593 80,237 21,633,375 23,288,759 26,948,540 

24 56,532,665 88,373,647 107,050,025 41,442 71,182 83,318 30,287,967 30,244,480 33,052,377 
          

          

-

-

-
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 Total Required Water Flow (gallons) Required Water Flow (gpm) Burnt TFA (sq ft) 

hour median mean 75% median mean 75% median mean 75% 

Case 66 H7.05 Ph3 DLNCF sim=100 2021-05-2620-42   

1 556,035 767,401 1,028,285 11,620 20,681 27,793 4,343,959 4,771,878 6,499,583 

2 1,920,990 2,902,415 3,541,780 32,938 46,642 58,652 8,530,160 9,036,025 11,205,687 

4 7,356,980 10,672,391 13,586,155 53,676 72,707 94,734 14,818,061 15,150,422 18,781,889 

8 20,359,370 29,031,643 37,464,840 53,322 79,173 97,692 20,320,177 20,716,439 24,917,636 

12 33,016,215 48,399,046 61,207,305 52,789 81,814 98,083 22,712,574 23,884,707 29,441,356 

24 72,592,400 109,038,496 131,743,180 60,007 85,505 108,963 30,838,481 30,821,315 35,024,599 
          

          

 Total Required Water Flow (gallons) Required Water Flow (gpm) Burnt TFA (sq ft) 

hour median mean 75% median mean 75% median mean 75% 

Case 67 H7.05 Ph3 DLNAF sim=100 2021-05-2621-02   

1 426,555 625,983 734,090 10,324 17,476 22,151 4,048,789 4,567,609 6,328,912 

2 1,395,015 2,248,397 2,687,180 18,657 33,600 39,813 8,631,576 8,450,850 10,545,382 

4 5,054,945 7,780,889 9,373,805 31,482 52,093 66,404 13,932,691 14,033,028 17,120,836 

8 13,175,420 20,890,514 25,050,915 37,652 56,528 67,689 18,494,707 18,954,444 22,757,801 

12 21,628,170 34,799,767 41,505,595 37,586 59,111 67,725 21,894,116 22,178,748 26,024,958 

24 50,166,505 79,081,740 90,557,100 37,696 63,664 67,585 29,592,336 28,965,656 33,013,490 
          

          

 Total Required Water Flow (gallons) Required Water Flow (gpm) Burnt TFA (sq ft) 

hour median mean 75% median mean 75% median mean 75% 

Case 68 H7.05 Ph3 DMYCF sim=100 2021-05-2621-18   

1 379,045 691,933 755,935 9,760 19,340 24,838 3,836,925 4,224,331 5,736,370 

2 1,318,825 2,634,041 3,264,975 20,689 41,108 55,262 7,352,945 7,618,113 9,259,035 

4 5,912,195 9,888,983 12,777,955 39,710 69,441 91,342 12,185,740 13,182,132 16,116,775 

8 16,202,050 27,307,605 36,350,215 45,248 74,553 102,588 17,239,573 18,346,219 22,362,512 

12 26,617,575 45,399,334 61,556,850 45,309 76,332 109,014 19,791,687 21,127,438 26,358,964 

24 59,064,640 101,802,206 140,256,160 45,190 80,284 113,948 28,297,966 27,816,156 32,521,134 
          

          

 Total Required Water Flow (gallons) Required Water Flow (gpm) Burnt TFA (sq ft) 

hour median mean 75% median mean 75% median mean 75% 

Case 69 H7.05 Ph3 DMYAF sim=100 2021-05-2621-33   

1 293,745 702,490 871,330 9,117 18,671 23,074 3,678,304 3,990,624 5,776,859 

2 1,277,740 2,484,022 2,729,425 17,770 37,544 39,728 6,838,697 7,414,998 9,602,620 

4 4,664,660 8,837,247 9,425,765 38,059 61,029 76,335 10,929,038 11,963,282 14,759,033 

8 13,725,145 24,315,319 29,213,250 37,746 66,216 82,787 15,798,105 16,943,484 20,688,115 

12 22,774,700 40,360,936 49,878,465 37,629 67,332 82,584 19,552,652 20,512,945 25,165,098 

24 49,831,405 89,764,187 111,239,425 37,604 69,738 86,269 27,578,535 27,149,587 31,216,844 

-

-

-

-
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 Total Required Water Flow (gallons) Required Water Flow (gpm) Burnt TFA (sq ft) 

hour median mean 75% median mean 75% median mean 75% 

Case 72 H7.05 Ph3 DHYCF sim=100 2021-05-2621-47   

1 267,470 704,368 750,670 7,687 18,924 19,169 3,723,417 3,704,624 5,177,279 

2 1,195,495 2,566,391 2,579,680 19,892 39,140 41,040 6,541,170 7,061,772 9,285,848 

4 5,417,500 9,782,377 11,475,675 42,152 70,122 86,603 10,610,997 12,961,325 15,651,502 

8 15,299,510 27,356,839 35,022,875 45,234 75,231 93,964 16,372,390 18,202,785 21,542,232 

12 26,033,760 45,572,140 59,468,570 45,146 76,544 101,285 19,503,211 21,421,142 25,221,837 

24 59,592,750 102,122,768 132,845,480 45,167 80,181 101,264 27,697,146 28,088,325 31,357,173 
          

          

 Total Required Water Flow (gallons) Required Water Flow (gpm) Burnt TFA (sq ft) 

hour median mean 75% median mean 75% median mean 75% 

Case 73 H7.05 Ph3 DHYAF sim=100 2021-05-2622-03   

1 204,255 604,009 705,935 5,105 15,251 17,143 2,885,581 3,585,805 4,280,494 

2 956,405 2,023,246 2,558,965 13,327 30,901 35,274 6,191,823 6,344,240 8,461,027 

4 3,680,020 7,648,073 8,668,165 30,726 53,846 68,216 10,135,466 11,243,180 14,138,613 

8 10,991,680 21,466,160 29,210,110 30,147 59,778 78,960 14,419,586 15,877,196 18,686,207 

12 18,248,135 36,058,628 49,091,670 30,178 61,518 79,166 17,378,064 19,147,093 24,145,432 

24 40,358,380 81,576,344 107,820,545 30,072 64,857 82,530 25,406,828 25,936,889 30,244,400 
          

          

 Total Required Water Flow (gallons) Required Water Flow (gpm) Burnt TFA (sq ft) 

hour median mean 75% median mean 75% median mean 75% 

Case 74 H7.05 Ph3 DHNCF sim=100 2021-05-2622-20   

1 232,245 740,310 823,185 7,536 19,471 20,888 3,720,038 3,877,523 5,194,834 

2 1,052,115 2,528,556 2,577,955 15,731 37,132 41,450 6,407,699 6,792,082 8,908,468 

4 4,369,210 9,249,293 10,392,140 38,049 64,826 79,708 11,174,925 11,880,962 14,240,688 

8 13,270,230 25,650,701 29,924,935 37,869 70,966 81,736 15,354,215 17,067,895 20,440,253 

12 22,396,100 42,896,318 49,053,230 37,856 72,696 82,793 18,841,771 20,227,169 24,490,015 

24 51,346,385 97,030,302 109,474,180 41,375 76,808 90,151 27,548,438 27,038,902 30,637,056 
          

          

-

-

-
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 Total Required Water Flow (gallons) Required Water Flow (gpm) Burnt TFA (sq ft) 

hour median mean 75% median mean 75% median mean 75% 

Case 75 H7.05 Ph3 DHNAF sim=100 2021-05-2622-35   

1 258,410 560,767 751,400 7,083 13,919 14,767 3,466,092 3,601,753 4,566,511 

2 1,235,835 1,908,872 1,979,215 16,373 29,359 31,474 6,421,117 6,729,795 8,792,360 

4 4,115,605 7,081,394 7,549,090 30,570 49,482 53,732 9,884,659 11,260,458 13,091,398 

8 11,888,315 19,448,811 21,679,185 30,307 52,911 64,732 14,190,176 15,670,913 17,531,188 

12 19,388,695 32,355,389 37,032,150 30,199 54,343 63,859 16,996,798 18,724,283 22,586,017 

24 41,078,115 72,262,249 83,071,690 30,133 56,278 63,988 25,670,607 25,658,380 28,816,824 
          

          

 Total Required Water Flow (gallons) Required Water Flow (gpm) Burnt TFA (sq ft) 

hour median mean 75% median mean 75% median mean 75% 

Case 76 H7.05 Ph3 NEYCF sim=100 2021-05-2622-51   

1 265,840 581,875 742,270 8,690 14,459 18,024 3,123,844 3,584,571 4,658,739 

2 1,293,800 2,060,257 2,360,755 18,176 32,763 41,378 6,489,374 6,672,228 8,582,495 

4 5,169,470 8,570,023 11,155,450 45,800 64,464 83,974 11,047,341 11,845,342 13,649,334 

8 16,318,100 24,657,300 30,134,485 45,391 67,996 86,823 15,797,747 16,774,207 19,455,238 

12 27,142,560 41,133,436 51,280,530 45,132 69,112 91,607 18,799,026 19,740,624 22,252,969 

24 59,592,065 92,216,102 116,160,090 45,068 72,299 90,715 27,381,040 26,845,468 30,513,870 
          

          

 Total Required Water Flow (gallons) Required Water Flow (gpm) Burnt TFA (sq ft) 

hour median mean 75% median mean 75% median mean 75% 

Case 77 H7.05 Ph3 NEYAF sim=100 2021-05-2623-06   

1 227,600 546,532 764,415 5,428 12,489 13,537 3,373,423 3,535,187 4,136,442 

2 1,038,305 1,732,100 2,052,685 13,447 25,804 30,449 6,157,260 6,413,462 8,219,391 

4 4,274,460 6,684,645 8,460,500 37,716 48,793 60,803 10,906,833 11,174,141 13,016,360 

8 13,443,520 19,342,941 23,672,870 37,728 55,113 69,157 15,676,931 16,070,391 18,917,902 

12 22,620,490 32,735,319 39,936,365 37,606 56,534 77,844 19,866,049 19,421,209 23,631,715 

24 50,156,305 74,954,143 96,532,445 37,686 61,132 82,501 27,607,146 26,025,028 30,104,673 
          

          

-

-

-
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 Total Required Water Flow (gallons) Required Water Flow (gpm) Burnt TFA (sq ft) 

hour median mean 75% median mean 75% median mean 75% 

Case 78 H7.05 Ph3 NENCF sim=100 2021-05-2623-21   

1 245,855 717,125 875,760 6,253 17,871 19,994 3,430,958 3,749,359 4,651,919 

2 1,090,175 2,375,770 2,639,960 22,435 35,680 41,590 6,688,487 6,939,868 8,549,734 

4 5,595,790 9,080,773 10,545,120 46,009 65,701 87,032 10,284,331 12,013,369 14,378,689 

8 17,867,050 25,549,647 32,337,395 52,551 71,097 90,135 15,479,030 17,098,618 19,103,571 

12 30,598,420 42,872,058 54,938,670 52,603 73,074 93,880 19,268,788 20,698,135 24,513,460 

24 69,247,375 96,748,442 124,885,215 52,871 76,020 97,500 27,379,774 27,148,098 30,578,687 

 
 

-
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Executive Summary

The San Francisco Public Utilities Commission (SFPUC) is actively improving and planning expansions to
its existing infrastructure for the Emergency Firefighting Water System (EFWS). At present, the existing
EFWS does not provide coverage over the entire city of San Francisco. SFPUC is evaluating several
measures to expand the system to enhance firefighting capabilities in areas of the city that are not served
by the present EFWS and to improve overall supply reliability.

The primary purpose of this pre-feasibility study is to identify the factors that will need to be considered for
development of additional seawater supply sources for the EFWS. The goal of the study is not to develop
recommendations for siting one or more new seawater pump stations or answer all the questions
regarding feasibility; the goal is to document items that will need to be considered in future evaluations.
The scope of the study includes regulatory and engineering aspects, as well as rough estimates of costs
for different types of potential seawater pumping stations (SWPS) to aid in further planning.

Flow Requirements Evaluated

It is anticipated that regional water mains will be avaliable within 24 hours of a major seismic event, but
local supply sources will be required in the immediate aftermath.  Although the existing, currently planned
and potential supplemental supply sources for the City can meet post-earthquake fire demands, water
storage within the city will be severely impacted. For example, under some modeled scenarios, the Twin
Peaks Reservoir (currently the primary EFWS storage facility) may not be able to supply flow beyond 6
hours.  Within three days, most of the potable reservoirs may reach a low level where they are no longer
available for fire fighting. Only Lake Merced, with its nearly 2 billion gallons of capacity, can maintain a
significant storage over the 5-day period.

Cisterns and fireboats will likely be required in the initial hours after an earthquake. Secondary water
sources can meet not only firefighting demands, but also reduce the impact on the potable reservoirs.
Supplemental sources include other potable reservoirs such as Merced Manor, Stanford Heights, and
College Hill Reservoirs as well as nonpotable sources such as Lake Merced or new seawater intake
supplies.

Based upon currently projected demands, the maximum amount of supply deficit is approximately 40,000
gallons per minute (gpm). For the purposes of this pre-feasibility study, new seawater intake supplies with
flows from 3,000 gpm to 50,000 gpm are considered.

Regulatory Considerations

Primary shoreline regulatory agencies (those typically having a final say in the overall approval process)
vary depending on the location of off-shore and near-shore intake structures, pipelines, and other
infrastructure.

The California Coastal Commission (CCC) and National Park Service (NPS) will be the primary shoreline
regulatory agencies on the ocean side of the city west of the Golden Gate Bridge.  On the bay side, the
Bay Conservation and Development Commission (BCDC) is the primary shoreline decision making body.

Other regulatory jurisdictions or entities include the California State Lands Commission (CSLC), State
Water Resources Control Board (SWRCB), Regional Water Quality Control Board (RWQCB), US Army
Corps of Engineers (USACE), National Marine Fisheries Service (NMFS), the California Department of
Fish and Wildlife (CDFW), US Coast Guard (USCG), Port of San Francisco and the Presidio Trust.
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The potential challenge or degree of difficulty in obtaining permits from the primary shoreline regulatory
agencies is generally moderate to high.  The CCC and SWRCB are likely to have the most stringent
requirements; BCDC is expected to have a less onerous and more streamlined review and approval
process in comparison.

One of the greatest permitting challenges for implementing additional seawater sources to the EFWS will
be approval of a new seawater withdrawal from either the Pacific Ocean or San Francisco Bay.  The
California Ocean Plan requires subsurface seawater intakes (assuming they are feasible), rather than
open water intakes.  If subsurface intakes are not feasible, open water intakes must be screened to
reduce entrainment of marine life.  This typically requires screens with openings less than 1.0 mm, to
prevent entrainment of small aquatic organisms.  To minimize impingement of marine life on open water
intake screens, the through-screen velocity must generally be less than 0.5 feet per second.  Similar
(though perhaps slightly less stringent) open water intake criteria exist for waters on the bay side of the
City under the BCDC Bay Plan, in which subsurface intake systems in silty muds are deemed infeasible.
With any screening system for open water intakes, consideration must be made for screen cleaning and
inhibition of growth of marine organisms.

It should be noted that the existing Pump Stations 1 and 2, fireboats, and suction connections for the
EFWS do not meet these current requirements.  Since the use of seawater intakes to supplement the
EFWS will not be a regular, ongoing withdrawal of seawater from either the ocean or the bay, the
regulatory agencies may be amenable to relaxation of their normal requirements.

Regions of City Considered for Seawater Intakes

Based upon the geogrpahy of San Francisco and the division of primary regulatory jurisdicitons,
evaluation of potential seawater intakes for expansion of the EFWS was considered in five sub-regions of
the City.  These shoreline subregions include the Southern Dunes, Rocky Area South, Rocky Area North,
North Bayfront, and East Bayfront.

Engineering Factors Considered

For each of the five sub-regions, the distance from the shoreline to the closest tie-in point of the existing
EFWS and the elevation differences between these locations were used to determine required pipeline
lengths, diameters and pump discharge pressures for flows ranging from 3,000 gpm to 50,000 gpm.  For
the present study, seawater intakes for these areas were considered for supplementing the existing
EFWS, and not connecting to the Potable EFWS (PEFWS) on the west side of the city.

The sizes of piping to connect new seawater intakes to the existing EFWS for flows in this range (20 to 50
inches) are generally larger than the pipes in the existing EFWS at the closest connection points (typically
12 to 20 inches), especially at the western extents of the existing EFWS.  This may cause issues with
providing additional flows at suitable pressures to an expanded system, and may require “up-sizing”
(increasing the diameter) of existing EFWS piping in certain areas or making tee connections to the
existing piping (to provide two discharge paths).  That level of analysis is beyond the scope of this pre-
feasibility study.

Both open water intakes and slant wells (a type of subsurface intake) were included in this pre-feasibility
study.  In general, either type of intake is viable from an engineering perspective (though perhaps not a
permitting one) in the three subregions on the ocean side of the City.  Due to the sediment formations and
geology of San Francisco Bay, an open water intake is considered the only viable intake type for the two
subregions on the bay side of City.
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The number of pumps required to supply seawater to the EFWS is a function of the overall flows required
and type of intake.  For a flow of 20,000 gpm, three conventional pumps rated at 10,000 gpm each (2
duty, 1 standby), fed by an open water intake would be suitable.  For the same flow, 8 submersible pumps
mounted in slant wells rated at 3,000 gpm each (7 duty, 1 standby) would likely be required.  For smaller
or larger flows, the number and capacity of pumps changes accordingly.

Costs

Order-of-magnitude cost estimates for new intake seawater supplies for each of the five subregions were
developed for pump station flows ranging from 3,000 to 50,000 gpm.  Initial design, permitting, and
construction costs are generally lowest for pump stations fed by open water intakes on the bay side of the
City, and greatest for open water intakes on the ocean side of the city.  Initial costs for slant well intakes
on the ocean side are generally in the middle range.

For a total flow of 3,000 gpm (representing a small pump station), the present value initial cost for an
open water intake would cost approximately $25M on the bay side; a slant well intake would cost 
approximately $40M on the ocean side; and an open water intake on the ocean side would cost
approximately $68M.  For a total flow of 40,000 gpm (representing a large pump station), the present
value initial cost for an open water intake would cost approximately $93M on the bay side; a slant well 
intake would cost approximately $145M on the ocean side; and an open water intake on the ocean side 
would cost over $180M.

When lifecycle costs are considered (assuming a 15-year replacement cycle for major components), open
water intakes on the bay side will still be the least expensive; costs for either slant wells or open water 
intakes on the ocean side are on average at least twice that of an open water intake on the bay. For a
total flow of 3,000 gpm, lifecycle cost (including initial costs, annual operations & maintenance, and
periodic renewal) for an open water intake on the bay side would cost approximately $36M; a slant well
intake would cost approximately $55M on the ocean side; and an open water intake on the ocean side 
would cost approximately $78M. For a total flow of 40,000 gpm, lifecycle costs for an open water intake
on the bay side would cost approximately $116M; a slant well intake would cost approximately $286M on
the ocean side; and an open water intake on the ocean side would cost at least $200M.

Next Steps

Advancing the concept of additional seawater intake supplies to the City’s EFWS will require further
engineering and analysis, including assessment of flow requirements, refinement of engineering aspects,
environmental / permitting requirements, and operational & maintenance considerations.

SFPUC is currently conducting a long-range planning study for the EFWS, taking into consideration
currently planned and potential future modifications to the overall EFWS system.  That study will provide
further definition of the required supplemental flows, both in terms of quantity and geographic region
where flows are required.

From a regulatory and permitting perspective, it will be important to identify the relevant lead agencies
early once a preferred course of action has been identified.  Understanding and early coordination of
environmental compliance and permit acquisition efforts will ease the overall compliance process.
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Chapter 1: Introduction

The San Francisco Public Utilities Commission (SFPUC) is actively improving and planning expansions to
its existing infrastructure for the Emergency Firefighting Water System (EFWS).  The existing EFWS does
not provide coverage over the entire city of San Francisco (SF).  SFPUC is evaluating several measures
to expand the system to enhance firefighting capabilities in areas of the city that are not served by the
present EFWS and to improve supply reliability.

1.1 Background

The EFWS provides water solely for fire suppression; it is a high-pressure, earthquake-resilient system
that is separate from the regular Municipal Water Supply System (MWSS).  The EFWS is used by the San
Francisco Fire Department (SFFD) to protect against the loss of life and property from fire following an
earthquake and is also used to suppress non-earthquake multiple-alarm fires.

The EFWS is currently supplied with water from multiple sources including existing water supply tanks
and reservoirs and two seawater pump stations located on the northeast side of the city.  Additional water
for firefighting can be provided by three fireboats (which can pump water from San Francisco Bay into the
EFWS system), 52 suction manifolds along the waterfront, and water storage cisterns located in various
parts of the City.

In 2019, the City and County of San Francisco Civil Grand Jury issued a report on the City’s firefighting
system1, which made several recommendations regarding improvements to the EFWS system.
Specifically, recommendation No. 6 of the report states:

R6.  The SFPUC, the SFFD and the SF Department of the Environment should study

adding salt-water pump stations to improve the redundancy of water sources,

especially on the west side.  Findings and recommendations from this study should

be presented to the Board of Supervisors by no later than June 30, 2021.

1.2 Purpose and Scope

The purpose of this study is to identify the factors that will need to be considered for development of
additional seawater supply sources for the EFWS.  The goal of the study is not to develop
recommendations for siting one or more new seawater pump stations or answer all the questions
regarding feasibility; the goal is to document items that will need to be considered in future evaluations.
The scope of the study includes regulatory and engineering aspects, as well as estimation of order-of-
magnitude costs for various seawater intake concepts.

1.3 Organization of Report

This pre-feasibility study is divided into 10 main chapters:

 Chapters 1 and 2 provide an introduction and background of the existing EFWS and currently
planned improvements.

_____________________________
1 City and County of San Francisco 2018-2019 Civil Grand Jury, 2019. Act Now Before It is Too Late: Aggressively Expand and

Enhance our High-Pressure Emergency Firefighting Water System.
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 Chapter 3 summarizes the existing water supply sources and the potential flow requirements from
new sources.

 Chapter 4 provides an overview and details of the regulatory aspects related to development of
new seawater supplies for the EFWS, including the environmental permitting process and
relevant regulatory jurisdictions and requirements.

 Chapter 5 discusses potential locations for new seawater pumping facilities for expansion of the
EFWS.

 Chapter 6 documents the engineering aspects, geologic, geotechnical, and coastal hazards that
must be considered for pumping stations located on either the Pacific Ocean and San Francisco
Bay sides of the City, along with operations and maintenance and security considerations.

 Chapter 7 describes the different types of seawater intakes that could be used to provide
seawater for expansion of the EFWS.

 Chapter 8 discusses the need for coordination and integration with other development and
redevelopment activities within the city.

 Chapter 9 provides an estimate of construction and operations costs for the types of pumping
systems envisioned.

 Finally, Chapter 10 summarizes the items that will need to be addressed in the next stages of
project development.
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Chapter 2: Background Information

This chapter provides background information regarding existing and prospective EFWS facilities, key
prior studies, other potential infrastructure that could potentially support an expanded EFWS and
summarizes similar infrastructure established by other municipalities globally.

2.1 EFWS Facilities

The EFWS presently consists of the following components:

 Auxiliary water supply system (AWSS): A high-pressure standalone fire protection water supply
system which was constructed following the fires and devastation of the 1906 San Francisco
earthquake.

 Cisterns: Below-grade water storage tanks for water supply for fire suppression

 Storage reservoirs and tanks consisting of Twin Peaks Reservoir, Ashbury Tank, and Jones Street
Tank

 Portable water supply system (PWSS): 5-inch portable hose units which extend the range of
SFFD assets

 Two seawater pump stations: Draw water from the bay and inject it at high pressure into the
EFWS (AWSS)

 Suction connections: Waterfront bay suction points for bay water supply for fire suppression

 Fireboat manifolds: Points of connection for bay water supply for fire suppression from fireboats

 Fulton Street emergency hydrants: Low pressure emergency hydrants using Stow Lake in Golden
Gate Park as source of water

Figure 2-1 shows the components of the EFWS, apart from the PWSS.

The City Distribution Division (CDD) of SFPUC is responsible for the operation and maintenance of the
EFWS.  During firefighting events, CDD coordinates with the San Francisco Fire Department (SFFD) to
enable the proper operation of the system to respond to the dynamic needs of the fire.

The Earthquake Safety and Emergency Response (ESER) bonds approved by voters in 2010, 2014 and
2020 provided SFPUC with funds to plan, design, and construct projects to expand and enhance the
reliability of the EFWS in San Francisco.  Figure 2-1 also shows the improvements completed or funded
through the 2010 and 2014 ESER Bonds.

The two existing seawater pump stations (PS1 and PS2) can each provide up to approximately 10,800
gpm of seawater from San Francisco Bay to the high-pressure EFWS at 300 psi.  Because they convey
seawater, which is corrosive to metallic piping such as that used in the EFWS, these pump stations are
intended for use only after a major seismic event when additional water for fire suppression is expected to
be needed.
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Figure 2-1: EFWS Systems

2.2 PEFWS System

The proposed potable emergency firefighting water system (PEFWS) would supply water by pipeline to
the Sunset and Richmond Districts of the city, fed from Lake Merced.

The PEFWS Pipeline Alternatives Analysis Report (AECOM, 2020b) identified the need for new pump
stations at Lake Merced and the Sunset Reservoir in order to achieve adequate pressure along the
proposed PEFWS pipeline for emergency firefighting, and an acceptable level of system pumping
redundancy in case either pump station is out of service.  The recommended alternative would provide
30,000 gallons per minute (gpm) of supply with a minimum pressure of 150 pounds per square inch (psi)
at all fire hydrants to deliver water to the eight included fire response areas (FRAs).

The PEFWS Pipeline Conceptual Engineering Report (AECOM, 2020c) further refines the PEFWS work
performed to date and includes a more detailed assessment of the items related to the pipeline, such as
hydrants, valves, and appurtenances.

The Lake Merced Pump Station is currently being planned and designed by the SFPUC and will supply
the PEFWS during emergencies from Lake Merced Reservoir in addition to regional potable transmission
mains. The Sunset Reservoir Pump Station will be planned and designed in the future and is expected to
be constructed when funded.  It will provide potable water from Sunset Reservoir and connections from
regional potable transmission mains.

Other water supply sources to the PEFWS will be considered separately.  The PEFWS Sunset Pump
Station Summary Technical Memorandum (AECOM, 2019) contains a compilation of the
materials/presentations used to develop the preliminary selection of the pump station site, the
development of various mechanical pump alternatives (e.g. vertical turbine pumps, horizontal split case
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pumps), potential building and site concepts, potential connections to Sunset Reservoir and other existing
water sources, and a planning-level estimate of probable costs.

The PEFWS will include approximately 47,500 feet of 24-inch earthquake-resistant ductile iron pipe,
approximately 15,800 feet of 36-inch welded steel pipe, and approximately 9,500 feet of 42-inch welded
steel pipe.  The planned facilities associated with PEFWS are shown in Figure 2-2.

Figure 2-2: Map of PEFWS

2.3 Other Potential Infrastructure

In addition to development of new land-based facilities, it may be possible to adapt or repurpose existing
seawater intake infrastructure or use other pump station technologies to support the EFWS.

2.3.1 Repurposing of Retired Potrero Power Station Intake

The Potrero Power Station is a 28+ acre site located in the Central Waterfront District east of the
Dogpatch and American Industrial Center and directly fronting San Francisco Bay.  For over 150 years
(before being decommissioned as a power plant in 2011 by then-owner Mirant Potrero LLC), the site was
host to a range of industrial uses from barrel-making and sugar refining to power generation.  The site
was purchased by Associate Capital/California Barrel Company in 2016, and in 2017 Associate Capital
began an extensive planning process to redevelop the property.
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In 2020, the City’s Planning Commission and Board of Supervisors approved the Development 
Agreement for Associate Capital to redevelop the area.  The proposed project will be a majority 
residential, mixed-use, and mixed-income neighborhood.  It will provide up to approximately 2,600 new 
housing units, 1.8 million square feet of commercial/retail/hotel space, 7 acres of open space, and off-
street parking for approximately 2,700 vehicles.  The site is shown in Figure 2-3.

 
Source: https://sfgov.org/sfplanningarchive/potrero-power-station)

Figure 2-3: Potrero Power Station

The decommissioned power station used a surface water intake structure to draw in a maximum of 
approximately 226 MGD (157,000 gpm) of seawater from the Bay to cool the condensers in the power 
generation process.  The intake is located near the northeast corner of the site, approximately 250 feet 
north of the existing outfall structure, which was used to discharge spent cooling water back to the Bay.

Under the new redevelopment plan, a stormwater outfall for discharging runoff from the project site would 
be installed in the vicinity of the existing intake structure.  The current condition of the intake structure, 
screens, and tunnel are unknown, but as they are original to the plant (mid-1960s), it is assumed that they 
would need rehabilitation and improvement in order to be to be repurposed for a new seawater pump 
station in this area.

2.3.2 Floating Pump Stations

In lieu of constructing a fixed, land-based seawater pump station, another possible option is to construct a 
floating or barge-mounted pump station.  Such a pump station would have the capability and added 
benefit to be relocated to specific locations along a shoreline to areas of the greatest need.  Due to the 
calmer, more protected waters of San Francisco Bay, this type of pump station would be better suited for 
the eastern side of the city, rather than the Pacific Ocean coastline.

https://sfgov.org/sfplanningarchive/potrero-power-station
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This technology has been around for many decades and is used worldwide in numerous applications and 
industries.  Floating pump stations can be as simple as exposed vertical turbine pumps mounted on a 
platform floating on pontoons, to a large, fully enclosed facility floating on a barge with separate rooms for 
the pump equipment, electrical equipment, storage, and even conference rooms or offices, if desired. 
Pump station capacities can be scaled to cover the range of intake rates under consideration. 
Photographs of typical floating pump stations are shown in Figure 2-4.

A floating pump station could be self-contained, with diesel- or electric-driven pumps in a single facility.  
Such an installation could minimize siltation issues such as those experienced it the intakes of the 
existing Pump Station 1 and Pump Station 2.

Source: CHAMCO Source: HMS Group

Figure 2-4: Examples of Floating Pump Stations

To support floating pump stations, permanent walkways extending out from the shoreline with discharge 
piping mounted underneath would need to be installed at the various selected “docking” locations for the 
pump station.  The discharge piping exiting the pump station would be connected to this permanent 
discharge piping with flexible connectors to pump seawater into the existing EFWS network in the area. 

Another option is to design a discharge system that 
can connect directly to the existing fireboat manifolds 
strategically situated along the bay shoreline. These 
manifolds allow seawater to be pumped into the 
existing EFWS network to charge the system and are 
used by the fireboats for this purpose.  There are five 
such manifolds, the locations of which are shown in 
Figure 2-1.  A photograph of one of these existing 
manifolds is shown in Figure 2-5.  Facilities would also 
need to be provided to anchor the pump station from 
horizontal movement while moored at its various locations.

Figure 2-5: Typical Fireboat Manifold Inlet
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2.3.3 Other Infrastructure and Concepts

There are several other potential water sources to supplement the existing EFWS, as described briefly
below.  These concepts have not been included in the scope of this pre-feasibility study.

2.3.3.1 Upgrading Existing Seawater Pump Stations
It may be possible to upgrade or retrofit the existing PS1 and PS2 to provide additional capacity to
supplement the EFWS.  This concept has been previously explored for PS2 (AECOM/AGS, 2013c).  For
the present study, it is assumed that the existing PS1 and PS2 will remain in their current configurations,
and supplemental flows to the EFWS will be provided by new pump stations.

2.3.3.2 Reverse Use of Existing Wastewater Treatment Outfalls
San Francisco has several existing wastewater outfall pipelines, which discharge treated wastewater
effluent to either San Francisco Bay or the Pacific Ocean.  It may be possible to use these existing
outfalls in a “reverse mode” on an emergency basis as intakes to provide seawater to the EFWS.  There
are numerous technical and regulatory issues associated with this concept; these issues are beyond the
scope of the current study.

2.3.3.3 Pumping Seawater to Lake Merced
In lieu of seawater pump stations providing flow directly into the existing EFWS, a seawater pump station
could provide supplemental flow to Lake Merced, which would then feed the PEFWS.  This concept poses
many challenges; the introduction of seawater to Lake Merced would impact both water quality in the lake
as well as introduction of seawater into the potable PEFWS system.

2.4 Similar Systems in Other Geographies

In California, several recent and proposed projects incorporate seawater intakes for desalination plants.
Other major municipalities around the world have seawater intake systems for various purposes ranging
from firefighting (like the EFWS) to toilet flushing.  Key organizations with existing or proposed seawater-
supplied systems are described below.

2.4.1 Carlsbad Desalination Plant, Carlsbad, CA

The Claude “Bud” Lewis Carlsbad Desalination Plant is the largest seawater desalination plant in the
United States and has been in operation since 2015. Located in San Diego County adjacent to the Encina
Power Station, the plant delivers nearly 50 million gallons per day (approximately 35,000 gpm) of
desalinated water to San Diego County.  Owned and operated by Poseidon Water, the plant currently
uses the existing seawater intake for the Encina Power Station, which draws once-through cooling water
from Agua Hedionda Lagoon via an open water intake.  Intake water is screened, used for cooling
processes at the Encina Power Station, and a portion of the heated return water is directed to the
desalination plant.  Poseidon is currently designing and permitting a new state-of-the-art intake system to
be constructed when the Encina Power Station is fully decommissioned and demolished.

2.4.2 City of Santa Barbara, CA

The City of Santa Barbara, California has an operating desalination plant with an open water intake.  The
City’s Charles E. Meyer Desalination Plant draws in approximately 16,000 gpm of seawater and produces
3 million gallons of drinking water per day through reverse osmosis.  The intake is not truly “open” to the
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ocean but has screens with an opening size of one millimeter to prevent entrainment or impingement of 
marine life, as required by the California Ocean Plan. 

(a) Seawater Intake Pipeline (b) Seawater Intake Screen
https://www.waterboards.ca.gov/santaana//water_issues/programs/Wastewater/Poseidon/2019/Santa_Barbara_Tour_of_Charles_E

_Meyer_Desal_Project_Presentation_to_Santa_Ana_Regional_Board.pdf

Figure 2-6: City of Santa Barbara Desalination Plant Intake and Screen

2.4.3 Monterey County, CA

California American Water Company (CalAm) is in the development process of the Monterey Peninsula 
Water Supply Project (MPWSP) to augment existing drinking water supplies.  The MPWSP will include 
seawater desalination, along with aquifer storage and recovery and groundwater replenishment through 
wastewater reclamation.  The currently proposed desalination component of the overall program will 
consist of seven subsurface slant intake wells (five active and two standby), a desalination plant, and 
related facilities.

A pilot slant well was installed and operated between April 2015 and December 2017 to verify viability of 
the intake concept and collect geologic and hydrologic data.  The facilities included the test slant well, a 
submersible 2,500 gpm, 300 hp submersible well pump, a wellhead vault, electrical facilities and controls, 
temporary flow measurement and sampling equipment, monitoring wells, and a temporary pipeline 
connection to the adjacent MRWPCA ocean outfall pipeline for discharges of the test water.  The test 
slant well was drilled at 19 degrees below horizontal, was 685 feet long, and screened for 450 linear feet.

The test well was operated successfully for over two years.  CalAm is currently in the environmental 
review and permitting process with the California Coastal Commission.

2.4.4 South Coast Water District, Long Beach, CA

The South Coast Water District has proposed an ocean desalination project in southern Orange County, 
California.  If developed, the Doheny Ocean Desalination plant would draw water from the Pacific Ocean 
at Doheny State Beach via slant wells angled under the seafloor, as shown schematically in Figure 2-7.  
Raw seawater would then be treated at a new reverse osmosis (RO) treatment plant.  The use of slant 
wells was selected (rather than a traditional open seawater intake) as this type of intake prevents marine 
life from being drawn into the pumps.  Several test wells were dug, and a pilot program was operated for 
several years, with wells producing approximately 2,100 gpm of flow.
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Source: Project Fact Sheet, https://www.scwd.org/civica/filebank/blobdload.asp?BlobID=8168

Figure 2-7: Proposed Doheny Desalination Plant Slant Well Intakes

2.4.5 Vancouver, BC

The dedicated fire protection system (DFPS) in Vancouver, BC, completed in 2003, was constructed as 
an enhanced secondary fire suppression system for the downtown core, Kitsilano, and Fairview Slopes 
neighborhoods.  This system was modeled after San Francisco’s AWSS, and is designed to operate 
parallel to, and in support of, the regular water main system, which feeds the standard red fire hydrants 
across the city.  In the event of a major earthquake, the DFPS would act as a standalone system, 
pressurized to 300 psi, and able to withstand the shock of an earthquake measuring approximately 8.3 on 
the Richter scale.

The DFPS comprises a network of 6.2 miles of 24-inch welded steel underground pipes and forms a wide 
loop through most of the downtown core, as shown in Figure 2-8. Seven underground valve chambers 
are located at various critical junctions on the line, each having the capability of sealing off segments of 
the DFPS in the event of a breach, keeping the remainder of the system operational. 
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Source: The 1906 San Francisco Earthquake and Fire—Enduring Lessons for Fire Protection and Water Supply, Charles Scawthorn

Figure 2-8: City of Vancouver, BC Dedicated Fire Protection System

Twin pumping stations, located at False Creek and Coal Harbor, are equipped with two Fairbanks Morse 
vertical turbine pumps.  Each pump draws water from a 150,000-gallon storage tank, which is located 
underneath each pumping station.  At full flow, each station can pump 10,000 gpm of water through the 
DFPS network.  Each pumping station is also fully equipped to draw in seawater from the Burrard inlet 
and False Creek if the wet wells become depleted, or the regular municipally water supply is cut off.

The stations are able to withstand the force of a powerful earthquake and also comes fully equipped with 
internal power generators and are stocked with enough diesel fuel, equipment and provisions for a crew 
of six highly trained engineers and operators to last a week in isolation.

2.4.6 Hong Kong, China

Since the late 1950s, Hong Kong has used seawater extensively for toilet flushing.  The seawater flushing 
system is an effective way to conserve fresh water as Hong Kong has never been self-sufficient in fresh 
water supply.  About 80 percent of the population is now provided with seawater for toilet flushing.  The 
water is pumped from 42 treatment plants on the coast through a network of pipes carrying water to 
businesses and residences solely for toilet flushing.  Using seawater for this purpose reduces the city’s 
freshwater consumption by 20 percent.

The risk of corrosion of the pipes is reduced through use of cement lined iron pipes for the main 
distribution network and polyethylene (HDPE) pipes for in-building services.  Duplex stainless steel is 
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used for the pumps.  These measures have increased the average life expectancy of pipes in the network 
before renewal may be necessary.

At one of the treatment plants in Wan Chai, four large pumps withdraw water from the sea, as shown in 
the photograph in Figure 2-9.  The water passes through mesh gates that filter out aquatic organisms, 
floating plastics, and other debris.  The seawater is then then treated through electro-chlorination, where 
an electric current is passed through the seawater, triggering a reaction that produces hypochlorite.  This 
process not only disinfects the water but also reduces odor.

Figure 2-9: Pumps at Wan Chai Seawater Treatment Facility Supply Toilet Flushing Water
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Chapter 3: Supply and Demand Evaluation

This chapter reviews the available existing water supply sources for the EFWS, as well as the potential
flow requirements needed from new seawater supplies to the EFWS system.

3.1 Existing Supply Sources

To fight fires after an earthquake, water must be supplied at a sufficient flow rate and pressure and for an
adequate duration to meet estimated post-earthquake fire demand.  Water flow and pressure is provided
by infrastructure such as pipelines, pump stations and storage facilities by way of their elevation.  The
volume of storage facilities, such as reservoirs and large bodies of water (such as San Francisco Bay),
also govern the duration for which firefighting supplies can be maintained.

Cisterns and fireboats will likely be required in the initial hours after an earthquake but take time to
mobilize to an active status.  The existing seawater Pump Station 1 can be started remotely, but requires
personnel to initiate, and Pump Station 2 at present has no remote capability.

The Emergency Firefighting Water System Supply Analysis Technical Memorandum (AECOM, 2020a)
analyzed and examined the storage volume available for fighting fires on a city-wide basis at the present
time.

3.2 Seawater Pump Station Demands

Although the existing and currently planned PEFWS supply sources can likely meet the immediate post-
earthquake fire demands throughout much of San Francisco, water storage within the city will be severely
impacted.  For example, under some modeled scenarios, the Twin Peaks Reservoir (currently the primary
EFWS storage facility) may not be able to supply flow beyond 6 hours.  Within three days, most of the
potable reservoirs may reach a low level where they are no longer available for fire fighting. Only Lake
Merced, with its nearly 2 billion gallons of capacity, can maintain a significant storage over the 5-day
period (AECOM, 2020a).

Supplemental water sources can meet not only firefighting demands, but also reduce the impact on the
potable reservoirs.  Supplemental sources include other potable reservoirs such as Merced Manor,
Stanford Heights, and College Hill Reservoirs as well as nonpotable sources such as Lake Merced or
new seawater pump stations.

The maximum amount of supply deficit at present is estimated to be on the order of 40,000 gpm, but
future growth in the City may increase demands.  A separate analysis is currently being conducted to
evaluate overall EFWS needs for the future (AECOM, 2021).

Different configurations of the new seawater pump stations are discussed herein, ranging from 3,000 gpm
to 50,000 gpm.  This range of flows was selected to provide a broad view of potential additions of
seawater to the EFWS.
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Chapter 4: Regulatory Considerations

This chapter reviews the various regulatory jurisdictions and authorizations that may be required for
development of new seawater supplies to the EFWS system.

4.1 Overview

Proposed actions to enhance and expand existing firefighting water supply with an EFWS will require the
installation, testing, operation, and maintenance of new facilities and infrastructure. Preferred and
alternative actions developed and proposed to meet the purpose and need for enhancing the firefighting
water supply will require review and input from the public, state and federally mandated environmental
review, and various permits, authorizations and leases from regulatory agencies and other key
stakeholders.

One avenue for public review of project alternatives would occur during the environmental review
processes established under the California Environmental Quality Act (CEQA) and, for any direct federal
involvement or funding, under the National Environmental Policy Act (NEPA). With certification of a final
CEQA document and a decision document signed by a federal acting agency under NEPA, there remains
a considerable permit acquisition phase prior to project implementation.

At the present pre-feasibility assessment stage, this chapter describes the need for CEQA and NEPA
documentation, public involvement as part of the acting agency decision-making process, and, moreover,
the range of regulatory jurisdictions and processes that may be necessary under various conditions.

While a range of project implementation strategies envisaged are in an early stage of development, any
one method for expanding and enhancing the existing EFWS would have an impact upon several
managed man-made and natural resources within and adjacent to the city of San Francisco. New or
expanded seawater extraction infrastructure, associated pumping stations and a distribution pipeline
system will involve a plethora of federal, state, regional and local regulatory jurisdictions and
stakeholders. These entities will be keenly interested in the process used by the SFPUC to identify
preferred action and alternative actions prior to issuing permits affecting managed resources.

Below is an overview of anticipated environmental review and regulatory permits and leases that should
be considered when establishing preferred and alternative actions. This analysis should be further
developed as a set of identified alternatives so that specific actions can be considered from a regulatory
perspective.

4.2 Project Design Development and Alternatives Analysis

It is critical to understand the regulatory framework and policies that impinge upon a proposed project
early in the development of the hierarchy of alternatives. Design considerations may be substantially
influenced by a regulatory agency’s policies that govern the type and location of facilities and
infrastructure that may be required to meet a project’s purpose and need. When consulted early and
thoroughly considered, such an understanding with these entities can lead to synergies and co-benefits
with overall agency efforts and public policy goals, particularly at the local level. Such inclusion of
environmental regulatory considerations early in the project development and site-selection process is
instrumental in streamlining the impending environmental review processes under NEPA and CEQA, as
well as subsequent permit acquisition efforts.
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4.3 NEPA/CEQA Process

Federally funded actions or those requiring a federal permit will typically trigger the need for NEPA review
and documentation by a lead federal agency per Council on Environmental Quality regulations at 40
Code of Federal Regulations (CFR) Parts 1500‒1508. Should new access to seawater from the Pacific
Ocean be proposed, intake infrastructure within waters of the U.S. adjacent to the city of San Francisco
would require permits from the U.S. Army Corps of Engineers (USACE), National Marine Fisheries
Service (NMFS), U.S. Fish and Wildlife Service (USFWS), and potentially the National Park Service
(NPS) or the U.S. Coast Guard (USCG), if the footprint crosses NPS land or triggers a change in
markings on navigational charts, respectively. For near- and on-shore actions within federally managed
lands such as broad areas of the Golden Gate National Recreation Area (GGNRA), the NPS would be the
likely lead federal agency requiring review under NEPA. The NPS GGNRA is present along most of the
coastal areas on the Pacific Ocean side of the city. NPS NEPA policy is found at
https://www.nps.gov/subjects/nepa/policy.htm.

Other federal agencies may be affected, but at a lower degree of potential impact (i.e., crossing a federal
interstate highway or federally owned land parcel). Depending on the level of potential impacts to
federally managed resources, the NEPA process may require the preparation of an environmental impact
statement (EIS), an environmental assessment (EA) or, for simple actions commonly occurring and
authorized by the federal agency, a categorical exclusion may be warranted (i.e., a simple pipeline
crossing a previously disturbed area). In general, an EIS may take 3 to 5 years to complete, an EA about
2 years, and a categorical exclusion in much less time, if allowed.

Similarly, for a City-proposed EFWS project of this scope and magnitude, a CEQA analysis and
associated public review would be required before finalizing a decision to proceed per Public Resources
Code 21000–21189 and the CEQA Guidelines at California Code of Regulations, Title 14, Division 6,
Chapter 3, Sections 15000–15387), available from http://leginfo.ca.gov/ and http://ccr.oal.ca.gov/. The
anticipated scope of the EFWS project points to the likely need for an environmental impact report (EIR)
under CEQA. The range of environmental topics analyzed under CEQA and the criteria used to determine
impact significance differs from that under NEPA, but the preparation time is on par with an EIS. In some
cases, these parallel evaluations can be more efficiently prepared under a joint CEQA/NEPA document.
This is particularly advantageous when each lead agency is clear about and well aligned with each
other’s environmental review priorities and schedule.

4.4 Potentially Affected Regulatory Agencies and Jurisdictions

During and following the NEPA/CEQA process, a host of permits and authorizations will be required from
regulatory agencies. The likely affected agencies, depending on the affected state waters, shoreline, and
upland areas affected, are described below. They involve federal, state, regional and local resource
management and planning agencies responsible for the use of air, water and terrestrial resources, urban
planning areas and transportation corridors. Numerous regulatory agencies have overlapping or related
responsibilities, particularly in areas near the convergence of ocean and estuarine waters of San
Francisco. Certain responsibilities are clearly separated by whether they involve ocean or bay resources,
such as the California Coastal Commission (CCC) along the ocean and the Bay Conservation and
Development Commission (BCDC) along the bay.

the review of ocean and bay shoreline opportunities for potential expansion of the EFWS, and associated
regulatory responsibilities, have been segmented into five subregions based on geologic, regulatory and
land use influences (see Figure 4-1 and Figure 4-2). These subregions include:

https://www.nps.gov/subjects/nepa/policy.htm
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 Ocean Southern Dunes: Longshore sandy beaches south of Sutro Heights (Balboa Street) and
southward to the city limits.

 Ocean Rocky Area South: Beaches and headlands south of the Presidio to the south end of Sutro
Heights.

 Ocean Rocky Area North: Headlands fronting the Presidio west of the Golden Gate Bridge.

 SF Bay Area North Bayfront: The bay shoreline from the Golden Gate Bridge to the Bay Bridge.

 SF Bay Area East Bayfront: The bay shoreline from the Bay Bridge south to the city limits.

Table 4-1: Primary Shoreline Regulatory Jurisdictions

Study Subregion Intake Pump Station Pipelines Discharge Flushing

Ocean/Rocky Area
North California Coastal

Commission

and

National Park Service

Presidio Trust

California Coastal
Commission

Ocean/Rocky Area
South

National Park Service

City of San Francisco
(Local Coastal Program)Ocean/Southern Dunes

SF Bay/North Bayfront
San Francisco Bay Conservation and Development Commission

SF Bay/East Bayfront

From a regulatory compliance perspective, each of the project components are defined as follows:

 Intake System: Subsurface intake wells or infiltration galleries or screened open-water intake
pipeline systems that are positioned below the mean high water (MHW) elevation.

 Pump Station: Typically consist of fossil fuel-powered water pumping systems housed in a shelter
or enclosure and located upland of the MHW and within proximity to its water source.

 Pipelines: These represent pipelines needed for a variety of uses, including conveyance between
the source water and a pump station with high-pressure circulation within the city, and pipelines
dedicated to the discharge of seawater to open water or sewer systems following testing and/or
freshwater flushing.

 Discharge: The point of release of seawater from a discharge pipeline other point source into a
water body or other receiving area.

 Flushing: The point of release of freshwater that has been used for flushing pipelines and pump
stations following testing with seawater into a water body or receiving area.

4.4.1 Potentially Affected Primary Shoreline Regulatory Jurisdictions

To more readily depict and describe potentially affected regulatory agencies with jurisdiction for areas
where project components would occur along or near the shoreline within each subregion, a set of
primary shoreline regulatory jurisdictions have been identified in Table 4-1. Primary shoreline jurisdictions
are agencies that typically have final regulatory approval authority and frequently require all other permits
to have been obtained prior to receiving their approval. These primary shoreline jurisdictions are shown
geographically on the map provided in Figure 4-1.

I I 
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Figure 4-1: Primary Shoreline Jurisdictions

4.4.2 Potentially Affected Secondary Shoreline Regulatory Jurisdictions

Other affected regulatory agencies occur at or near the shoreline within each subregion. Secondary
Shoreline Regulatory Jurisdictions are those that have responsibility for resources and lands (submerged
and upland) for which a permit, authorization or lease would be required. These agencies are identified by
subregion in Table 4-2 and are shown geographically on the map provided in Figure 4-2.
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Table 4-2: Secondary Shoreline Regulatory Jurisdictions

Study
Subregion Intake

Pump
Station Pipelines Discharge Flushing

Ocean/Rocky
Area North

State Lands Commission

Regional Water Quality Control
Board

U.S. Army Corps of Engineers

California Dept of Fish and Wildlife

National Marine Fisheries Service

U.S. Coast Guard

-- --

State Lands Commission

Regional Water Quality Control
Board

U.S. Army Corps of Engineers

U.S. Coast Guard

Ocean/Rocky
Area South -- --

Ocean/Souther
n Dunes -- --

SF Bay/North
Bayfront

Port of San Francisco
SF Bay/East

Bayfront

Figure 4-2: Secondary Shoreline Regulatory Jurisdictions
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4.4.3 Other Potentially Affected City Interior Regulatory Jurisdictions

In addition to the agencies and jurisdictions discussed above, other regulatory agency jurisdictions that
may occur upland of the shoreline and within the city interior are identified below. This may not be an
exhaustive or exclusive list; however, the typical regulatory jurisdictions potentially affected within the city
interior are tentatively identified in Table 4-3.

Table 4-3: Other Potentially Affected City Interior Regulatory Jurisdictions

Study Subregion Intake Pump Station Pipelines Discharge Flushing

Ocean/Rocky Area
North

Not
Applicable

Presidio Trust (Rocky Area North)
National Parks Service (ocean subregions)
City Planning Department (planning areas)
California Department of Transportation
Regional Transit Agencies
California Department of Fish and Wildlife
U. S. Fish and Wildlife Service
U.S. Army Corps of Engineers
Region 2 Water Quality Control Board
California State Parks (East Bayfront)

Not Applicable

Ocean/Rocky Area
South

Ocean/Southern Dunes

SF Bay/North Bayfront

SF Bay/East Bayfront

Regulatory jurisdictions that extend from the near-shore area into the interior of the city include various
city departments, including planning and transportation agencies, city parks, and various historic districts.
Permits or exemptions from permits may be required from these various local departments, in addition to
federal, state, and regional entities mentioned above. Also present are rights-of-way for regional, state,
and federal highway, train, transit, and rail corridors. Perpendicular and longitudinal encroachment
crossings of these rights-of-way require a detailed application expressing the need, purpose, function,
design and maintenance of utility infrastructure or other proposed elements for which an encroachment
permit is requested. A high-level representation of San Francisco planning zones is depicted in
Appendix A. More fine-scale data for each individual area is available and should be reviewed as
alternative sites are considered.

4.5 Regulatory Jurisdiction Details

This section provides greater insight into each of the potentially affected regulatory entities that may be
involved with implementing the EFWS, depending on the siting alternatives ultimately considered. A
general assessment for this level of analysis has been provided regarding the overall level of time,
expense and challenging requirements that would likely be encountered with each entity. These levels of
difficulty are generally defined as follows:

 High: Requires substantial time and expense to coordinate with regulatory staff and decision-
makers, preparing advance special studies and engineering documentation for review, and
encounters substantial public scrutiny and appeals processes that may extend the time required
for approval. Review and approval time are typically 24 to 36 months even under ideal conditions.

 Moderate: Requires modest amounts of time and expense to coordinate with regulatory staff and
decision-makers, with the need for highly predictable advance special studies and engineering
documentation and has a well-defined application review structure and timeline. Review and
approval time are typically 12 to 24 months.

I I 
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 Low: Requires minimal amounts of time and expense to coordinate with regulatory staff relative
to other entities, with very limited to no preparation of advance special studies required, and their
approval process is largely independent of decisions by other regulatory entities. Review and
approval time are typically less than 12 months.

Note that several of these entities are procedurally or statutorily intertwined with another reviewing entity’s
decision, requiring one approval in order to obtain final authorization under a more consequential
approval (e.g., a Water Quality Certification from the RWQCB in order to obtain final authorization of a
USACE Individual Permit under the Clean Water Act).

4.5.1 Federal Jurisdictions

4.5.1.1 National Park Service
The NPS, within the US Department of Interior, has jurisdiction of portions of the coastline under the 1972
Golden Gate National Recreation Enabling Act (H.R. 16444) and under Title 16 U.S. Code Subchapter
LXXXVI, GGNRA. The GGNRA is defined as the lands within the defined federal boundaries, waters, and
submerged lands extending 1/4 mile offshore from the coastal enclaves (Figure 4-1). The Enabling Act
defines the area to “provide for recreation and educational opportunities consistent with sound principles
of land use planning and management. In carrying out the provisions of this subchapter, the secretary
shall preserve the recreation area, as far as possible, in its natural setting, and protect it from
development and uses which would destroy the scenic beauty and natural character of the area”
(H.R.16444).

From our experience, the NPS would be a lead federal agency under NEPA for any substantive
infrastructure within its jurisdiction, both immediately offshore and onshore. An encroachment permit and
construction permit would be required from NPS for work within GGNRA. GGNRA, collectively, is also
considered a National Historic Landmark and habitat for federal and state listed species protected under
NEPA, CEQA, and other subsequent natural resource regulations. In addition, the following Memoranda
of Understanding exist between the NPS and others that may become relevant to the EFWS depending
on siting alternatives ultimately under consideration.

Memoranda of Understanding

 Fort Mason and the Presidio were formerly owned by the US Army. NPS has an MOU with the US

Army (1972) that outlines joint usage of Fort Mason as a sub-installation of the Presidio

(nps.gov). A portion of the Presidio is managed by The Presidio Trust, described below.

 Areas of the GGNRA including Fort Funston, Ocean Beach, and Lands End were formerly owned

by the City and County of San Francisco (CCSF). A MOU between CCSF and NPS (1975)

requires the General Superintendent of the GGNRA to formally notify and consult City Planning

on all proposed construction plans (sfdog.gov). The MOU includes a provision for public access

that states transferred CCSF-owned park lands were to be reserved by the NPS “to hold only for

so long as said real property is reserved and used for recreation and park purposes.”

 The City’s Fire Department has an MOU with the NPS that states the Department responds to

areas they own within GGNRA (sf-fire.org)

The NPS has a well-established NEPA implementation process that would tend to streamline project
review under that federal policy; however, leases or encroachment permits may take considerable time
under federal transfer procedures. The coordination and approval efforts with NEPA are characterized as
moderate.
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4.5.1.2 The Presidio Trust
The Presidio of San Francisco is managed by two federal agencies in partnership; 300 acres along the
coast are managed by the National Park Service (see below), while the rest of the Presidio (1,191 acres)
is managed by the Presidio Trust. Both federal agencies work in close collaboration with the Golden Gate
National Parks Conservancy, a nonprofit organization that provides indispensable philanthropic and
programmatic support.

The Presidio Trust is an unusual federal agency founded under the Presidio Trust Act and charged with
operating the park without taxpayer support. Funds earned through leasing homes and workspaces and
operating hotels, a golf course, and venues are used for park management and upkeep.

The Trust and its partners have converted the former military post into an inviting national park site wet
within an urban area. The Presidio is home to a large community of residents and tenants, and offers
recreation, hospitality, and educational opportunities to people throughout the Bay Area and beyond.

Under the provisions of the Presidio Trust Act, six members of the Presidio Trust Board are appointed by
the President of the United States. The seventh member, currently Todd Willens, is the U.S. Secretary of
the Interior or his/her designee. The Board acts only as a body, taking actions by vote. All the actions of
the Trust Board are reported publicly by publishing the minutes of each meeting. As a public safety
project, the coordination effort and timing are expected to be moderate.

4.5.1.3 US Army Corps of Engineers
Under Section 404 of the federal Clean Water Act (1972, amended in 1987) (CWA), Section 10 of the
Rivers and Harbors Act (1899), and the Navigable Waters Protection Rule (2020), the USACE issues
Standard Permits and General Permits. Standard Permits include Individual Permits and Letters of
Permission. General Permits include Nationwide Permits and Regional Permits. Each permit requires a
different NEPA process, agency coordination, public notification, and preparation of information
depending on the project’s overall impacts and level of complexity.

All work in or touching navigable waters, wetlands, streams, lakes, ponds, and other jurisdictional Waters
of the US require consultation with USACE. Prior to submitting a permit application, applicants are
encouraged to prepare and submit a Jurisdictional Determination Report. This report provides
descriptions and mapping to identify the limits of a project site, in additional to the limits of jurisdictional
waters of the US. Notification to National Marine Fisheries Service and/or USFWS for endangered
species consultation and to the State Historic Preservation Office (SHPO) for cultural and historic
resource considerations are made by the Corps as part of the Section 404 application process.

Early collaboration with the USACE prior to submittal of permit applications under Section 404 of the CWA
has been a valuable means of integrating key elements into the design and required alternatives analysis
for minimizing overall fill and associated impacts to natural resources. USACE permit review guidance is
provided in Appendix B. The USACE review is well regimented yet dependent upon approvals from
NMFS, USFWS, SHPO and RWQCB and is thereby expected to have a moderate level of difficulty for
this type of initiative.

4.5.1.4 National Marine Fisheries Service
NMFS, within the National Oceanic and Atmospheric Administration, has jurisdiction of most marine
biological resources, including species habitat under Section 7 of the Endangered Species Act (ESA) and
under the Magnuson Steven Fisheries Conservation and Management Act (MSA). Consultation with the
NMFS under Section 7 of the ESA would be required for proposed actions within ocean or bay waters
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adjacent to the city of San Francisco and in affected freshwater streams supporting anadromous fish and
other protected species.

Under the ESA, certain species also have designated Critical Habitat, defined as areas of habitat believed
to be essential to the species' conservation (see Appendix A). Actions in designated Critical Habitat must
not destroy or adversely modify that habitat. Similarly, under the ESA, some protected fish species also
have established Essential Fish Habitat (EFH), defined as includes reefs, kelp forests, bays, wetlands,
rivers, and ocean that are necessary for fish reproduction, growth, feeding, and shelter. EFH requires
identification and guidelines for fisheries management for the conservation of species with Regional
Fishery Management Councils (Councils) and the Secretary of Commerce in fishery management plans.
The regulations require consultations on actions that may adversely affect EFH.

Areas of mapped eelgrass in the bay are additionally protected under NMFS’s California Eelgrass
Mitigation Policy (2014) and the State’s “Strategic Plan to Protect California’s Coast and Ocean 2020 –
2025” (see Appendix A). Eel grass ecosystems are recognized as critical habitat for many marine species
and are threatened from urban development and pollution. Section 3.1.4 of the state’s document directs
the California Ocean Protection Council (advisory council to the California Coastal Commission) to “work
with partners to preserve the existing, known 15,000 acres of seagrass beds and create an additional
1,000 acres by 2025 by supporting projects that protect existing and potential eelgrass habitats as
identified in habitat suitability mapping, consistent with the California Eelgrass Mitigation Policy.”

The Federal Marine Mammal Protection Act of 1972 (MMPA) protects all marine mammals, despite the
species status under the ESA. The MMPA requires work in marine waters to apply for an Incidental
Harassment Authorization (IHA) from the NMFS Office of Protected Resources (NMFSOPR). A select few
species protected under the MMPA that may occur in San Francisco waters are under USFWS
jurisdiction; however, permit applications would still be processed through NMFSOPR. A third federal
agency, the Marine Mammal Commission, reviews and make recommendations on the policies and
actions of the Service and NMFS related to their implementation of the MMPA.

Consultation with NMFS will be required to determine a complete list of protected species and habitat that
have potential to occur as alternative sites are identified. Evaluating the potential to affect EFH and
marine mammals prior to final siting and/or design of take and discharge elements have been shown to
streamline NMFS review time under Section 7 of the ESA and promote issuance of a letter of no adverse
effect to the extent possible. When carefully sited within marine environments, this project would be
expected to encounter a moderate level of difficulty in obtaining NMFS authorization.

4.5.1.5 U.S. Fish and Wildlife Service
The U.S. Fish and Wildlife Service (USFWS) shares jurisdiction and Section 7 ESA consultation with the
NMFS. USFWS jurisdiction covers all terrestrial and freshwater aquatic species, as well as terrestrial
critical habitat (see Appendix A). One of the few marine mammal species under the jurisdiction of
USFWS, pursuant to the MMPA, that may occur in San Francisco waters is the Southern sea otter
(Enhydra lutris).

USFWS also reviews and comments on National Wildlife Refuges (NWR) and State Habitat Conservation
Plans (HCP) to minimize impacts on fish and wildlife species and their habitats. There are no NWR or
HCPs in CCSF; however, it is likely that many wildlife species that occur within CCSF are shared 
populations from nearby NWR throughout San Francisco Bay and on the Farallon Islands offshore of
Ocean Beach, as well as from nearby Habitat Conservation Plans in San Mateo County and the East Bay.

Similarly, consultation with USFWS will be required to determine a complete list of protected species and
habitat that have potential to occur as alternative sites are identified. Early coordination with the USFWS’s
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purview under Section 7 of the ESA to review efforts to avoid or minimized potential effects to federally
protected species and document these conditions in a Biological Assessment has streamlined USFWS
review time and their issuance of a favorable Biological Opinion. The type and amount of potentially
affected species under USFWS review would tend to be relatively easy to avoid or mitigate in an urban
setting. The relative level of difficulty in completing coordination with the USFWS is considered low.

4.5.1.6 U.S. Coast Guard
US Coast Guard authority for structures installed in or over navigable waters is provided in Code of
Federal Regulations Title 33, Navigation and Navigable Waters. Chapter I – Coast Guard, Department of
Homeland Security, Subchapter C, Aids to Navigation, Part 64, Marking of Structures, Sunken Vessels
and other Obstructions, Subpart C—Structures, § 64.21, Marking and notification requirement.  In 
general, it states that before establishing a submerged or overhead structure in or over waters of the US,
the owner or operator shall apply for a Coast Guard review to determine if the proposed structure poses a
hazard to navigation and to obtain authorization to install and mark the structure. The appropriate USCG
District Commander will determine whether there is a hazard to maritime navigation and, if appropriate,
the obstruction marking requirements.

4.5.2 State Jurisdictions

4.5.2.1 California Coastal Commission (CCC)
The California Coastal Commission (CCC), in partnership with coastal cities and counties regulates the
use of land and water in the designated coastal zone, and is responsible for implementing coastal zone
planning and management under both the State of California Coastal Act of 1976 and under the Federal
Coastal Zone Management Act of 1972 (Title 16 US Code 1451). The CCC coastal zone is generally
defined as extending seaward to the state's outer limit of jurisdiction, including all offshore islands, and
extending inland generally 1,000 yards from the mean high tide line (databasin.org) (Figure 4-1).

Development activities generally require a Coastal Development Permit from either the California Coastal
Commission or from the City of San Francisco under its CCC-approved Local Coastal Plan (LCP) (see
further discussion of the City’s LCP below). Upon review and acceptance of a completed CDP application
and CCC staff review, a public hearing is required if a proposed project is within the CCC’s appealable
subarea of a LCP (see Figure 4-1) or if the Zoning Administrator determines that the project has a
significant impact on the Coastal Zone (coastal.ca.gov).

The coastal zone regulated by the CCC does not include the area of jurisdiction attained by the San
Francisco BCDC. The BCDC was created prior to the CCC and established pursuant to Title 7.2
(commencing with Section 66600) of the Government Code. However, the CCC can comment on a
project within BCDC jurisdiction if the project may impact resources that fall within either BCDC, CCC
jurisdiction (Section 30330 CA Coastal Act). For proposed actions within its jurisdiction, in this case within
Pacific Ocean subregions, the CCC will typically be the final approval obtained from a state regulatory
agency.

It is advantageous to engage senior CCC staff regarding the identification of seawater intake site
alternatives, including coordination with technical consultants with an understanding of intake engineering
and screening technologies, environmentally sensitive habitat areas, and discharge dispersal and
construction techniques. That said, the CCC’s opinion and final decision can be difficult to predict, as
external factors can emerge late in the review process that may result in further studies, mitigation efforts
or renewed public outreach. The level of difficulty for coordination and review time prior to approval of a
Coastal Development Permit is considered high.
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4.5.2.2 San Francisco Bay Conservation and Development Commission
The San Francisco Bay Conservation and Development Commission (BCDC) regulates all fill and
coastline development in the San Francisco Bay basin under the California State McAteer-Petris Act
(1965). In August 1969, the McAteer-Petris Act was amended to make BCDC a permanent agency and to
incorporate the policies of the San Francisco Bay Plan (Bay Plan) into state law. BCDC Jurisdiction
includes all bay waters east of the Golden Gate Bridge including creeks, rivers, sloughs, tributaries,
marshes, mudflats, salt ponds, and other wetlands. BCDC’s jurisdiction extends to the mean high tide line
in areas that do not contain tidal marsh and up to five feet above mean sea level in areas of tidal marsh,
as well as upland to 100 feet from the shoreline (Figure 4-1).

Land use practices that have the potential to impact water quality, to change the shoreline (including
public access), and the protection of coastal resources are handled by BCDC or CCC, depending on
geographic region of the SF Peninsula. Any project that touches San Francisco Bay or touches any point
along the bay shoreline requires a BCDC permit. BCDC’s jurisdiction does not overlap with the CCC; 
however, as mentioned above the agencies may comment on projects that may impact resources that fall
within the other’s jurisdiction (see CCC description above).

BCDC’s regulatory document, the Bay Plan states that regulatory authority for water quality remains with
the RWQCB, EPA, and USACE; however, the Bay Plan implements measures to support and promote the 
Basin Plan to maintain sufficiently high water quality levels for beneficial water use in the bay, including
recreation and healthy aquatic habitats. Pages 84 through 86 of the Bay Plan discuss policy for water
intake, circulation, and drainage as it pertains to managed Wetlands, salt ponds, and desalination.

BCDC also published the document titled Desalination and the San Francisco Bay. Chapter 2 discusses
seawater intake systems for the bay. It states that open, surface intake systems may be on the bay
bottom or suspended from a structure built over the water (i.e., a pier). Subsurface intakes systems do not
work well due to a lack of granular material underlying the bay or on its shoreline, consequently these
systems are not part of intakes for facilities such as desalination plans or other purposes.

The BCDC has demonstrated a keen understanding of appropriate seawater intake methods and
technologies that support project goals and protect submerged bay bottom resources. Their review of
prior desalination plant and other intake proposals have led to a relatively successful path forward and a
more predictable level of scrutiny. Depending on the size and location of infrastructure within the bay, the
level of difficulty for coordination and review time prior to a final BCDC authorization is considered
moderate to high.

4.5.2.3 State Water Resources Control Board
The State Water Resources Control Board (SWRCB) has jurisdiction and responsibility under the federal
Porter-Cologne Act, federal CWA, and California Water Code Section 13170 for water quality control in all
Waters of the United States. The SWRCB is divided into geographic regions of the state, and each
regional Water Board takes jurisdiction of the state. Regional waters of the San Francisco Bay Basin,
including tributaries, drainages, and some coastal waters are part of Region 2 (RWQCB). The RWQCB
works cooperatively with both CCC and BCDC to establish and implement water quality objectives.

CCC and SWRCB Ocean Standards

The SWRCB has established Ocean standards to protect the beneficial uses of California’s marine
waters, primarily through the establishment of water quality objectives and implementing provisions in
statewide water quality control plans and polices. Ocean standards plans and policies include the Water
Quality Control Plan for Ocean Waters of California (Ocean Plan), the Water Quality Control Plan for
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Control of Temperature in the Coastal and Interstate Waters and Enclosed Bays and Estuaries of
California (California Thermal Plan), and the Water Quality Control Policy on the Use of Coastal and
Estuarine Waters for Power Plant Cooling (Once-Through Cooling Policy).

The Ocean Plan is one of five statewide water quality control plans established by the SWRCB to
preserve and enhance California’s territorial ocean waters for the use and enjoyment of the public. This is
achieved by controlling the discharge of waste into the ocean and seawater intake. Discharge of waste
can include stormwater runoff, municipally treated sewage outflow, and other discharges by industry
under regional and state board permits. The Ocean Plan, adopted by the SWRCB on July 6, 1972, has
been amended five times since it was last reviewed in 2011. The amendments are as follows:

 Model Monitoring, Vessel Discharges, and Non-Substantive Amendment (2012): Guidance for
monitoring ocean waters, aligned provisions with state and federal laws and regulations for
commercial vessel discharges, and applied various formatting and grammatical changes.

 State Water Quality Protection Areas and Marine Protected Areas Amendment (2012):
Established new criteria for designating State Water Quality Protection Areas.

 Trash Amendment (2015): Provisions to control trash entering California’s ocean waters.

 Desalination Amendment (2015): Requirements to protect ocean waters during the construction
and operation of seawater desalination facilities.

 Bacteria Amendment (2019): Revised statewide bacteria water quality objectives and
implementation options to protect recreational users from the effects of pathogens (bacteria).

One key element of the Ocean Plan is stated under California Water Code Section 13142.5(b), which
requires an Ocean Plan Determination for a range of seawater uses, including municipal intake (and
discharge during testing) systems, and reads in part, as follows:

For each new or expanded coastal powerplant or other industrial installation using seawater for

cooling, heating, or industrial processing, the best available site, design, technology, and mitigation

measures feasible shall be used to minimize the intake and mortality of all forms of marine life.

The Coastal Act supports the jurisdiction of the SWRCB relative to maintaining water quality for biological
productivity and the protection of human and habitat health. The Act states that any development will be
consistent with SWRCB Plans, including public service intake and outfall systems, per Article 2, Section
30705 and Article 4, Section 30233 (4): Incidental public service purposes, including, but not limited to,
burying cables and pipes or inspection of piers and maintenance of existing intake and outfall lines. The
most recent 2019 SWRCB staff review and proposed changes to the Ocean Plan proposed are presented
at https://www.waterboards.ca.gov/water_issues/programs/ocean/docs/opr2019_dsfrpt.pdf

While land use practices that have the potential to impact water quality, the actions that change the
shoreline (including public access), and the protection of coastal resources are handled by BCDC or
CCC, depending on geographic region of the SF Peninsula. The actions and decisions on water supply,
water rights, waste discharge requirements, and other specific water quality control actions are handled
by the RWQCB. Overall, the level of difficulty for coordination and review time prior to approval from
either the SWRCB or its RWQCB is considered high to moderate.

4.5.2.4 California State Lands Commission
The State Lands Commission ("Commission") has jurisdiction and management control over those public
trust lands of the State received by the State upon its admission to the United States in 1850 ("sovereign
lands"). For construction and operation of structures in waters of the state of California, a State Lands

https://www.waterboards.ca.gov/water_issues/programs/ocean/docs/opr2019_dsfrpt.pdf
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Commission (SLC) lease application would be required in accordance with guidelines found at
https://www.slc.ca.gov/wp-content/uploads/2018/07/Lease_App_Guidelines_2011.pdf. Generally, these
sovereign lands include all ungranted tidelands and submerged lands, beds of navigable rivers, streams,
lakes, bays, estuaries, inlets, and straits (Figure 4-2).

Exceptions for specific waterfront lots along the bayside of San Francisco exist pursuant to the San
Francisco Beach and Water Lots Act (Chapter 41, Chapter 44, and Chapter 75, Statutes of 1851). The Act
granted certain tidal and submerged lands in the city of San Francisco for private use and occupation for
a term of ninety-nine years. Sales were carried out pursuant to the waterfront development plan known as
the “Beach and Water Lots” and much of what is now downtown San Francisco passed into private
ownership in this fashion. In 1863, the state Board of Harbor Commissioners took possession of all the
waterfront of San Francisco, extending to six hundred feet into the waters of the bay (Legislature Chapter
306, Statutes of 1863).

In 1968, City and County of San Francisco, through the San Francisco Port Commission, was granted the
land that had previously been under the jurisdiction of the San Francisco Port Authority, including all of the
sovereign tide and submerged lands (slc.ca.gov).The Commission and the Port Commission (discussed
further under Section 3.6.4 Local Jurisdictions) manages sovereign lands for the benefit of all the people
of the State, subject to the Public Trust for water-related commerce, navigation, fisheries, recreation,
open space and other recognized Public Trust uses. In addition, the State manages lands received after
Statehood including Swamp and Overflowed lands and School lands. The Commission's Land
Management Division in Sacramento administers the leasing of these lands, sand and gravel extraction
from these lands, and dredging or disposal of dredged material on these lands. The Commission also
manages the development of all mineral resources contained on such lands.

Upon receipt of an application or an inquiry about use of State lands, the Commission's Title Unit reviews
its files and information submitted by the applicant to determine the extent of the State's property interest
in the proposed project site. In some cases, the complex nature of the title to the lands may result in the
applicant having to submit a title report (preliminary report of title or title policy) as part of the application
process.

The lands managed by the Commission vary widely in character and utility. The Commission maintains
multiple-use management practices to assure that the greatest possible public benefit is derived from
these lands. The Commission will consider numerous factors in determining whether or not a proposed
use of the State's land is appropriate including, but not limited to, the potential impacts on and the
consistency with the Public Trust under which the Commission holds the State's sovereign lands,
protection of natural resources and other environmental values, and preservation or enhancement of the
public's access to State lands.

Other factors that the Commission will also consider are the size, location, intended use, and described
need for the project/structure/facility, its relationship to the surrounding environment and if the size of the
project/structure/facility is appropriate for the location and type of use or operation proposed. The
Commission may approve, condition, or deny any application, based upon the above referenced factors
or other issues raised during the application review process.

As with other affected jurisdictions within the state of California, the issuance of any lease, permit or other
entitlement for use of State lands by the Commission requires review for compliance with the California
Environmental Quality Act and no proposed project will be approved by a Responsible Agency under
CEQA until its requirements been met.

The Commission has launched a new online system that allows the public to access, submit, and track
lease and permit applications. It’s called the “Online System for Customer Applications and Records

https://www.slc.ca.gov/wp-content/uploads/2018/07/Lease_App_Guidelines_2011.pdf
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(OSCAR),” and it went live in July 2019. It provides the Commission with new automation capabilities that
enable it to accept and process applications and jurisdictional inquiries electronically.

While nominally a public lands leasing organization, their lease permit process requires substantial
adherence to Ocean Plan, Bay Plan, and other stringent standards prior to granting leases for submerged
state lands. The level of difficulty for coordination to obtain a California State Lands Commission (CSLC)
lease within state submerged lands (ocean, bay, streams) is considered moderate.

4.5.2.5 California Department of Fish & Wildlife
California Department of Fish and Wildlife (CDFW) Region 3 includes the San Francisco Bay and Delta.
CDFW takes on many authorities for other state and federal agencies under the California Fish and
Game Code. For example, CDFW implements Incidental Take Permits for protected species under the
federal ESA as well as additional species protected under the California ESA. CDFW has jurisdiction to
implement and enforce fisheries regulations and to monitor EFH, pursuant to the federal MSA, as well as
enforcing the federal Migratory Bird Treaty Act, which prohibits the take of any migratory bird. Under the
Marine Life Protection Act, CDFW has the authority to control activities, recreation, education, and
protections in state marine protected areas (marine reserves, marine conservation areas, and marine
parks). There are several state marine protected areas in San Francisco Bay, but none that occur along
the CCSF shoreline or nearby waters.

In addition to required consultation for endangered species as part of the USACE-issued 404 Permit and
as part of the BCDC Permit, CDFW issues 1602 Lake and Streambed Alternation Permits pursuant to
Fish and Game Code section 1602. A 1602 permit is required prior to beginning any activity that may use
material from, divert, change, or obstruct the natural flow of any river, stream, or lake. CDFW also has a
memorandum of understanding with the Water Board (1966). Under the terms of this MOU, the CDFW,
formerly the Department of Fish and Game (DFG), agrees to notify the Water Board of any suspected
violations of the Water Board’s requirements for ocean disposal.

CDFW also has jurisdiction for land use and special access in the city’s only state park, Candlestick Point
State Recreation Area (see Appendix A). Developed in 1977, the park is in the East Bayfront subregion of
the EFWS project study nearby Bayview/Hunters Point neighborhoods on landfill originally planned to be
a naval shipyard after World War II. It is the state’s first urban state recreation area. Public access
includes trails, picnicking areas, bird watching, and an entry point for windsurfing on the bay. Pursuant to
Fish and Game Code Sections 4305 and 4306, all wildlife and plant life is protected within the state park
regardless of ESA listed status. All geological and anthropological features within the park boundaries
also receive special status protection pursuant to Fish and Game Code Sections 4307 and
4308.Coordination with the CDFW to obtain Incidental Take Permits can be slow, even when providing full
details and solid biological analysis. Largely due to limited review staff, completion of this process can
take a year or more even under the best of conditions. Consequently, the level of difficulty for coordination
and review time prior to approvals from the CDFW is considered moderate to low.

4.5.2.6 California Department of Transportation
An encroachment permit would be required when crossing into a California Department of Transportation
(Caltrans) right-of-way. Their right-of-way within the city of San Francisco is depicted in Appendix A. An
"encroachment" is defined in Section 660 of the California Streets and Highways Code. An encroachment
permit is a contract between the Department and an encroachment permit holder, (permittee), that
describes the terms and conditions under which you are granted permissive authority to enter onto State
right-of-way to perform the activity. An encroachment permit grants permission to the permittee or their
agent (a contractor) to perform the activity within the State’s right-of-way, and assignment to another party
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is prohibited. An encroachment permit is not a property right, such as an easement, nor does it confer a
property right. It cannot be transferred with the sale of real personal property.

Section 671.5 (a) of the California Streets and Highways Code requires that the Department either
approves or denies an Encroachment Permit Application submittal within 60 calendar days, upon
determination that the submittal is complete. The section grants the Department the authority in what
constitutes a completed Encroachment Permit Application submittal. It also stipulates that an
Encroachment Permit Application submittal is complete when all other statutory requirements, including
CEQA, have been complied with. The actual time needed to review and approve your application will
depend on the completeness of your submittal, scope, and complexity of the proposed work. A flowchart
depicting the Caltrans encroachment permit process is provided in Appendix B.

Chapter 600, Utility Permits, from the Caltrans Encroachment Permits Manual states that it is Caltrans’
policy is to allow utilities within conventional highway right-of-way subject to reasonable conditions and to
exclude them from within access-controlled right-of-way to the extent practicable with few exceptions.
Requests for utility encroachments that are not allowed by Caltrans policy or utility access within access-
controlled right-of-way require an approved encroachment policy exception. The primary purpose of these
policies is to protect both the public and highway workers from the hazards of a damaged, exposed, cut,
or penetrated utility. The secondary purpose is to protect the public’s investment in the highway system.
Procedures for determining and collecting permit fees for utility facility encroachments owned by utility
companies differ from those encroachments owned by private companies or developers. Usually, utility
companies providing utility facility service to the public are billed for application and inspection fees
whereas other companies pay fees at the time of application.

Chapter 602.5B details Longitudinal Utility Encroachments allowed for utilities running within and parallel
to a Caltrans conventional highway right-of-way when required for publicly owned utility facilities
dedicated to public use when approved by the Caltrans District (District 4). Requests for longitudinal
encroachments by privately owned companies for their own use are not allowed.

The “Standard Encroachment Permit Application” (form TR-0100), instructions, plan set requirements,
“EP Application Checklist” (form TR-0402) and other related forms can be found at
http://www.dot.ca.gov/trafficops/ep/apps.html. Additional supporting documentation may be required
depending on the scope of work such as: construction plans, location map, traffic control plans, letter of
authorization, environmental documentation, storm water permit(s), certification of compliance with
Americans with Disabilities Act, surety bonds, liability insurance, etc. Caltrans provides a flowchart
guidance document, provided in Appendix B.

The Department’s “Plans Preparation Manual” establishes uniform standards and procedures to be used
when preparing right-of-way maps, preliminary exhibits, and the development of project plans. It is
available at http://www.dot.ca.gov/design/cadd/manuals/ppm.html. All plans must comply with provisions
of the California Business and Professions Code.

Given the number and type of likely encroachments, including the potential to seek longitudinal
encroachments within a right-of-way, the review of engineering documents and completion of their
approval process at Caltrans District 4 (Oakland) can take a year or more to complete. The relative level
of difficulty for coordination and review time prior to approval from transportation agencies is considered
low.

4.5.2.7 California Office of Historic Preservation
The California Office of Historic Preservation (OHP) administers federally and state mandated historic
preservation programs to further the identification, evaluation, registration, and protection of California's

http://www.dot.ca.gov/trafficops/ep/apps.html
http://www.dot.ca.gov/design/cadd/manuals/ppm.html
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irreplaceable resources. The State Historic Preservation Officer (SHPO) is responsible for the operation
and management of the OHP, as well as long range preservation planning. The Governor appoints the
SHPO, in consultation with the State Historical Resources Commission and the Director of the
Department of Parks and Recreation. OHP's responsibilities include:

 Identifying, evaluating, and registering historic properties

 Ensuring compliance with federal and state regulatory obligations

 Encouraging the adoption of economic incentives programs designed to benefit property owners

 Encouraging economic revitalization by promoting a historic preservation ethic through
preservation education and public awareness and, most significantly, by demonstrating
leadership and stewardship for historic preservation in California

Architectural Review and Incentives

OHP administers the Federal Historic Preservation Tax Incentives Program and provides architectural
review and technical assistance to other government agencies and the public in the following areas:

 Interpretation and application of the Secretary of the Interior's Standards and Guidelines for the
Treatment of Historic Properties

 General assistance with and interpretation of the California Historical Building Code and
provisions for qualified historic properties under the Americans with Disabilities Act

 Developing and implementing design guidelines

 Preservation incentives available for historic properties

 Sustainability and adaptive reuse of historic properties

OHP works with California's city and county governments to aid them in integrating historic preservation
into the broader context of overall community planning and development activities by adopting a
comprehensive approach to preservation planning which combines identification, evaluation, and
registration of historical resources with strong local planning powers, economic incentives, and informed
public participation.

Section 106 National Historic Preservation Act

For projects implemented or funded by a federal agency, coordination with the SHPO under Section 106
of the National Historic Preservation Act of 1966 (NHPA) would be required in addition to completion of
the NEPA process for both archaeology and historic properties. Under Section 106 of the NHPA, actions
with a federal nexus are required to consider the effects on historic properties, defined to include
buildings, other structures, sites, objects, or districts. These include listings or eligible listings (determined
in consultation with the SHPO) on the National Register of Historic Places, or in the city’s historic districts
and conservation districts. San Francisco has 11 designated historic districts and six conservation districts
and has recognized approximately 30 districts included in the California Register of Historical Resources,
the National Register of Historic Places, or named as National Historic Landmark districts (see
Appendix A). The NHPA also protects cultural items and archeologic sites significant to local Native
American groups.

As part of a more detailed site alternatives analysis, review of the OHP’s California Historical Resources
Information System (CHRIS) would be beneficial. It includes a statewide Historical Resources Inventory
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(HRI) database maintained by OHP and the records maintained and managed by an independent
regional Information center at Sonoma State University.

With proper analysis by qualified professionals, an, in certain cases the implementation of resource
avoidance, coordination with the SHPO is a lengthy but manageable process. The relative level of
difficulty for coordination and review time prior to authorization from the SHPO is considered moderate. A
flowchart of the review process, along with the city’s Planning Department’s historic resource
determination guide is provided in Appendix B.

4.5.3 Regional Jurisdictions

4.5.3.1 Region 2 - Regional Water Quality Control Board
Created by in 1967, the SWRCB implements Section 401, Certification Rule, under the federal Clean
Water Act (CWA). Modified under the Porter-Cologne Water Quality Control Act (1970), the SWRCB
coordinates with and supports Regional Water Boards to set statewide policy, and reviews petitions that
contest Regional Board actions (waterboards.ca.gov). Regional boundaries are based on unique
differences in climate, topography, geology, and hydrology for regional watersheds. Regional 2 RWQCB
sets regional standards for San Francisco Bay under the Water Quality Control Plan (Basin Plan) for the
San Francisco Bay region. The Basin Plan is the master policy document that contains descriptions of the
legal, technical, and programmatic bases of water quality regulation (waterboards.ca.gov).

The RWQCB’s work cooperatively with the CCC and BCDC to establish and implement water quality
objectives. See Section 3.6.2 for a summary of SWRCB cooperative ocean standards with the CCC.

BCDC and Region 2 RWQCB

Under the RWQCB Basin Plan, agreements potentially applicable to the EFWS initiative and affecting
waters of San Francisco Bay include:

 Resolution No. 87-154: A memorandum of understanding between the SWRCB, Regional Water
Board and BCDC that requires a project applicant to obtain all discretionary approvals from the
Water Board before filing its BCDC permit application.

 MOU: No. 87-154: Applicants must acquire other state/regional approvals before applying for a
BCDC permit

 Resolution No. 737: RWQCB cooperates with BCDC to ensure protection of bay waters and
shoreline under the Bay Plan. Resolution 737 with BCDC requires wastes resulting from project
permitted by BCDC to be connected to existing sewer lines, and to disapprove or temporarily
withhold approval of any project that would cause added waste loading on a community
sewerage system that is not meeting Board waste discharge requirements. In addition, the
regulation of discharges for temperature to coastal waters, bays and estuaries is outlined in the
Water Quality Control Plan for the Control of Temperature in the Coastal and Interstate Waters
and Enclosed Bays and Estuaries of California, known as the State’s Thermal Plan (see Section
3.6.2).

 Resolution No. 70-19: Wastes resulting from BCDC-permitted projects are to be connected to
existing sewer lines; and temporary or permanent disapproval of a project that would cause 
added waste loading on a community sewerage system that does not meet Board waste
discharge requirements.
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USACE and Region 2 RWQCB

Region 2 RWQCB issues Section 401 of the Clean Water Act water quality certifications and National
Pollutant Discharge Elimination System (NPDES) permits. An NPDES permit addresses water pollution
by regulating point sources that discharge pollutants to jurisdictional Waters of the US (epa.gov).
Section 401 requires that any applicant for a USACE-issued Section 404 CWA permit also obtain a Water
Quality Certification from the State. Section 401 permits cover any discharge and/or fill materials, as well
as water quality standard compliance (in.gov). Under the federal 1972 CWA NPDES permit program, the
EPA authorizes state, tribal, and territorial governments such as the RWQCB, enabling them to perform
many of the permitting, administrative, and enforcement aspects of the NPDES program (EPA retains
oversight responsibilities).

Related Local Water Quality Programs

 Existing NPDES permits issued to the CCSF for the operations of the Southeast and Oceanside
Water Pollution Control Plants, the City is required to implement a Pretreatment Program. This
Program is required to comply with the regulations incorporated in the Clean Water Act (33 USC
Section 1251) and the General Pretreatment Regulations (Title 40 CFR Part 403) (sfwater.gov).

 The California State Construction General Permit requires the development of a Storm Water
Pollution Prevention Plan (SWPPP) and/or Erosion Sediment Control Plan (ESCP), depending on
site conditions. These permit applications are submitted to SFPUC and to Public Works through
the City’s Construction Site Runoff Control Program.

 Under CEQA and CWA provisions, the SWRCB also adopted a General Waste Discharge
Requirement (WDR) in 2006 for all publicly owned sanitary sewer systems in California with more
than 1 mile of sewer pipe. The goal of the WDR is to provide a consistent statewide approach for
reducing system overflows. The WDR requires that SFPUC prevent untreated wastewater from
entering storm drains, creeks, or other watersheds by developing a Sewer System Management
Plan (SSMP). If an overflow occurs, the SSMP contains mandatory report requirements.
Additional regulations governing these discharges are contained in the City's sewer use
ordinance - Article 4.1, Chapter X, Part II of the San Francisco Municipal Code. Additional
wastewater pollutant limitations are contained in the City's Public Works Order No. 158170 (see
sfwater.gov).

 Stormwater is conveyed separately and discharged directly into the bay, the ocean, or Lake
Merced without receiving treatment, a system collectively referred to as the Municipal Separate
Storm Sewer System (MS4). Construction projects in MS4 areas must comply with Statewide
General Permit requirements (SWRCB Order 2009-0009-DWQ) in addition to the City’s
Construction Site Runoff Control Ordinance (see Public Works Code 260-13).

The level of engineering and other technical analysis required to determine potential water quality effects
during construction and to adhere to the guidance for intake and discharge in the Ocean Plan, among
other land-based effects, require early examination and collaboration with Water Board staff to provide
results using accepted methods and parameters. A RWQCB authorization under the Ocean Plan is
required prior to approval of a Coastal Development Permit from the CCC. The level of difficulty for
coordination and review time for approvals from the RWQCB is considered moderate.

4.5.3.2 Bay Area Air Quality Management District
The Bay Area Air Quality Management District’s (BAAQMD) Regulation 2 Rule 1 describes the permit
requirements for sources of air pollution. In general, any equipment or operation that emits pollutants into
the atmosphere requires a Permit to Operate from the District unless it is excluded from District
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Regulations per Regulation 1 or exempted from District permit requirements by a specific section of
Regulation 2 Rule 1. Any air pollution control equipment, associated with a source that requires a District
permit, is also required to have a Permit to Operate from the District. Facilities may use the Permit
Exemption Guidance to aid in determining whether a source is required to have a permit or is exempt
from permit requirements.

A flow diagram of the BAAQWMD’s permitting process is provided for illustrative purposes in Appendix B.
If an application is not complete, the APCO shall notify the applicant in writing and indicate what
additional data or fees are required to complete the application. Typically, the District must review and
determine whether an application is complete within 15 working days of receipt of the application

Stationary diesel engines are internal combustion engines used in generators, pumps, and material
handling equipment (such as tub grinders). The primary pollutants from internal combustion engines are
oxides of nitrogen (NOx), hydrocarbon and other organic compounds (POCs), carbon monoxide (CO),
sulfur dioxide (SO2), and particulate (PM10). In calculating these emissions, emission factor data from
CARB, EPA, and/or the manufacturer are used to estimate emissions for NOx, CO, POC, and PM10.

For emergency standby diesel engines, the owner or operator shall operate only to mitigate emergency
conditions, for emission testing to demonstrate compliance with a district, state, or federal emission limit,
or for reliability-related activities (maintenance and other testing) but excluding emission testing.
Operating while mitigating emergency conditions or while emission testing to show compliance with
district, state or federal emission limits is not limited.

A permit application cannot be approved unless a modeling analysis demonstrates that the proposed
source emissions will not interfere with the attainment or maintenance of a National Ambient Air Quality
Standard (NAAQS), and, if applicable, will not cause an exceedance of a prevention of significant
increment. For District purposes, NAAQS is defined to include both California and national standards.
Guidance from the District’s Engineering Division is available for the applicant’s use to give the permit
applicant specific assumptions, requirements, conventions, and procedures for the preparation of a
modeling analysis. Because this guidance cannot cover every aspect of the analysis needed for a
proposed source without becoming unwieldy, the applicant should submit a modeling plan (protocol) with
their application before beginning the analysis, per the Permit Handbook found at
https://www.baaqmd.gov/~/media/files/engineering/permit-handbook/baaqmd-permit-handbook.pdf.

Once it has been determined that a permit is required for a particular source or operation, a facility
obtains the required permit by submitting a permit application package to the District’s Engineering
Division. The Engineering Division of the District issues and renews air quality permits for equipment that
emits or controls the emission of air pollution from large and small facilities. If a facility is unsure about
whether a permit is required, it is advisable to submit a permit application package for the operation; and 
the District will make the final determination.

A flow diagram of the BAAQWMD’s permitting process is provided for illustrative purposes in Appendix B.
Typically, the District must review and determine whether an application is complete within 15 working
days of receipt of the application. With the use of standard equipment emissions specifications for internal
combustion engines, the relative level of difficulty in obtaining a BAAQMD permit to construct or permit to
operation is considered low.

https://www.baaqmd.gov/~/media/files/engineering/permit-handbook/baaqmd-permit-handbook.pdf
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4.5.3.3 Bay Area Rapid Transit and Caltrain

Bay Area Rapid Transit

If work is to be done on Bay Area Rapid Transit (BART) property, or if it is determined that inspection or
monitoring will be needed for your project, a permit will be required. Their right-of-way within the city of
San Francisco is depicted in Appendix A. The BART Real Estate and Property Development Department
coordinates permits and plan review for any construction on, or adjacent to, a BART right-of-way. For
subsurface crossings, refer to the General Guidelines for Design and Construction Over or Adjacent to
BART’s Subway Structures.

An application for construction permit must be completed along with the appropriate fee, including an as-
built deposit and four sets of plans showing the proposed construction. After receipt of a completed and
executed application, a work order is opened to support Department time charged to the project. The
following types of BART standard permits should be anticipated for a proposed water pipeline crossing:
Utility Permit (general utility work within existing easements by utility companies or self-insured entities),
Permit to Enter (construction of temporary improvements on District property), and/or Permit to Enter
(.pdf) (construction of permanent improvements on District property).

BART staff uses the application information to prepare the appropriate permit. BART staff will assign a
permit number and add conditions specific to your permit based on plan review, including insurance
certificates and endorsements. All permit issued by BART are subject to the General Terms and
Conditions Relating to Utility Permits. A request to purchase an easement is treated just like a permit and
is also subject to the Fee Schedule.

Caltrain

Caltrain’s Peninsula Corridor Right-of-Way is a property owned by the Peninsula Corridor Joint Powers
Board, which sets policies regarding requests for property conveyance and related access agreements.
Their right-of-way within the city of San Francisco is depicted in Appendix A. Typical types of access
agreements issued by Caltrain and a description of their standard form of agreement for each type of
agreement to enter their right-of-way include:

 Encroachment Permit: Used to allow third parties access to Caltrain-owned property for a
specific purpose when a lease is not appropriate. An encroachment permit would be appropriate
to allow non-continuous occupancy. This short-form permit is not appropriate for construction
activities, not even surveying or potholing.

 Right-of-Entry Permit Agreement: Required to allow third-party access to Caltrain property for a
specified period to accomplish a specified activity, which generally involves construction.

 License Agreement: Issued to allow a permanent or semi-permanent facility to be constructed
on Caltrain property. The license agreement allows the facility to be initially constructed and then
remain in place. Depending on the situation, typically a Right-of-Entry Permit Agreement is
required every subsequent time the licensee wished to access the facility for construction and/or
maintenance.

Agreements are issued through the Caltrain Real Estate and Property Management Department and
requires insurance coverage of $2 million per occurrence and $2 million aggregate General Liability
insurance coverage. The permittee is typically charged a processing fee to cover Caltrain’s cost in
reviewing the request and issuing a permit, as well as an annual fee for use of the property. Overall, the
relative level of difficulty to obtain a Caltrain encroachment permit is low; however, when a longitudinal 
right-of-way crossing (lengthwise within the right-of-way) is involved the level of difficulty can be greater.
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4.5.4 Local Jurisdictions

4.5.4.1 City of San Francisco Local Coastal Plan (LCP)
The San Francisco Coastal Zone extends from the Point Lobos recreational area in the north to the Fort
Funston cliff area in the south (refer to Figure 4-1). The Local Coastal Program (LCP) is a policy and
regulatory document required by the 1976 California Coastal Act that establishes land use, development,
natural resource protection, coastal access, and public access. San Francisco's Local Coastal Program
was originally certified in 1986 and amended in 2018. The policies of the LCP were incorporated into the
Western Shoreline Area Plan, the element of the General Plan that establishes land use, development,
and environmental policies for the designated area. Projects that require a Coastal Zone Permit from the
Planning Department shall be reviewed for consistency with the city’s Western Shoreline Plan, within the
San Francisco General Plan (sfgov.org).

Actions requiring a Coastal Zone Permit include, but are not limited to: new construction, demolition, or
alterations of structures, divisions of land, activities that change the intensity of use of land or public
access to coastal waters, rip-rap repair, dredging, repair or maintenance to structures located in an
environmentally sensitive habitat area, and alterations of land forms including removal or placement of
vegetation, on a beach, wetland or sand dune, or within 100 feet of the edge of a coastal bluff, or stream
or in areas of natural vegetation (SF Planning Code Section 330). Provided the project adheres to the
goals and objectives within the city’s LCP, including public involvement, the level of difficulty is estimated
to be low. Note that portions of the area under the LCP is appealable to the CCC, meaning any decision
by the City can be appealed to the CCC by a person or entity willing to pay a large fee.

4.5.4.2 Port of San Francisco
The Port of San Francisco manages the waterfront as the gateway to a world-class city, and advances
environmentally and financially sustainable maritime, recreational and economic opportunities to serve
the City, Bay Area, and California (refer to Figure 4-2). The Port is governed by a five-member Board of
Commissioners, each of whom is appointed by the Mayor and subject to confirmation by the City's Board
of Supervisors. Each commissioner is appointed to a four-year term. The Port Commission is responsible
for the seven and one-half miles of San Francisco Waterfront adjacent to San Francisco Bay, which the
Port develops, markets, leases, administers, manages, and maintains. Its jurisdiction stretches along the
waterfront from Hyde Street Pier on the north to India Basin on the south.

The Port of San Francisco Waterfront Plan (2015) sets forth land use and development policies adopted
by the San Francisco Port Commission by subareas for all properties within the Port's jurisdiction. It
focuses on maritime areas, open spaces and public access, and residential and commercial uses. Leases
or encroachment permits are issued based on policies within a subarea. The Waterfront Plan is available
at https://sfport.com/waterfront-land-use-plan-chapters.

The Waterfront Plan provides the foundation for Port efforts to integrate public and private investment to
improve the waterfront for broad public use and enjoyment. It includes a comprehensive public access
and open space plan along the waterfront, integrated with the Port's varied maritime industries, and
opportunities for new public-private partnership projects. The Waterfront Plan includes a Waterfront
Design & Access Element which provides direction on how projects should be designed to respect and
enhance the waterfront's historic character, create architectural delights, and attract people to enjoy a
wide range of activities.

https://sfport.com/waterfront-land-use-plan-chapters
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Port Resilience Projects

The Port has been planning for sea level rise for years. In recognition of the Port’s critical role in creating
a resilient waterfront, the Port Commission requires that every project consider current and future
flooding. Every new project means a stronger waterfront. This innovative approach is leading to sea level
rise adaptation and project implementation along the waterfront, including the following projects:

 Downtown San Francisco Ferry Terminal Expansion Project

 Fire Station 35

 Mission Bay Ferry Landing

 Mission Rock

 Pier 70

The USACE and the Port have partnered to study flood risk along San Francisco’s bayside shoreline. The
USACE/Port Flood Study area begins just north of the Port’s jurisdiction at Aquatic Park and ends just
south of Heron’s Head Park at the Port’s southern boundary.

The Port leads the Embarcadero Seawall Program, a citywide effort to strengthen the 3-mile
Embarcadero Seawall from earthquake, flooding, and sea level rise risks. The Program is currently in the
planning stage, following an extensive vulnerability study. Critical life safety projects are estimated for
completion by 2026. The Program will take decades to complete and is estimated to cost up to $5 billion.

To enable waterfront revitalization, the Port works closely with the San Francisco Planning Commission
and its Board of Supervisors, the San Francisco BCDC, and the California State Lands Commission to
align the various land use plans and policies held by each entity. Port projects must comply not only with
the Waterfront Plan, as well as respond to the objectives of these regulatory agencies. This is important to
minimize confusion between agencies and streamline the entitlement process for individual projects.

There are a host of Port codes for buildings and piers accessed at https://sfport.com/codes-guidelines-
regulations. No single code or specific guidance is identified regarding utility crossings and waterfront
access. Port properties on piers and within 100 feet of the shoreline are subject to BCDC permit
requirements (https://sfport.com/sharedspaces). With proper technical review and siting of infrastructure
conducted in concert with the Port staff, the level of difficulty for obtaining a Port lease or encroachment
permit is moderate.

4.6 Areas of Known Contamination

In San Francisco, local government takes the lead for land use decisions related to hazardous waste
facilities and for emergency response programs. State government oversees the management of
hazardous waste including all transport activities. The federal government has taken the lead in regulating
and in some cases funding the cleanup of past contamination which all levels of government now seek to
prevent (SF General Plan).

The County of San Francisco is required to include a Hazardous Waste Management Plan as part of the
General Plan under The Tanner Act of 1986. Hazardous waste mandates were developed by the Office of
San Francisco's Chief Administrative Officer in conjunction with a citizens advisory group. The plan was
approved by the Board of Supervisors in 1992 and by the State EPA in 1995. San Francisco Health Code
Article 22A, "Maher Ordinance" requires San Francisco Department of Public Health oversight for the
characterization and mitigation of hazardous substances in soil and groundwater in designated areas
zoned for industrial uses, sites with industrial uses or underground storage tanks, sites with historic bay

https://sfport.com/codes-guidelines-regulations
https://sfport.com/codes-guidelines-regulations
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fill, sites in close proximity to freeways or underground storage tanks (see Appendix A). Actions within an
area disturbing a minimum of 50 cubic yards require prior contact with the Department of Public Health as
part of the Planning Department’s building permit process.

As with all planning areas within the city, more fine-scale analysis should be obtained during the
consideration of alternative sites. Depending on the locations selected for EFWS infrastructure, oversight
by the City Department of Public Health, the level of difficulty in concurring with a preferred alternative is
expected to be low.

4.7 Summary of Key Regulatory Considerations

Understanding and early coordination of environmental compliance and permit acquisition efforts will
result in a more efficient project planning and public outreach efforts. Environmental compliance includes
the preparation of NEPA and CEQA documentation so that affected NEPA lead federal agencies and the
City of San Francisco, as a lead CEQA agency can document their decision-making process under the
federal and state policies. Concurrent and subsequent efforts associated with permit acquisition and
various encroachment and lease approvals from public agencies would also be required. Likely affected
federal, state, and local/regional agencies involved with reviewing and authorizing portions of the project
are summarized in Table 4-4.

Primary shoreline regulatory agencies (those typically having a final say in the overall approval process)
vary depending on the location of off-shore and near-shore intake structures, pipelines, and, potentially,
pump station infrastructure. In general, these agencies would include the CCC and NPS on the ocean
side of the city west of the Golden Gate Bridge (though some NPS jurisdiction on the bay side occurs just
east of the bridge, too). The Presidio Trust would also be a primary decision-maker where it has
responsibilities in upland areas immediately west of the bridge, and the City of San Francisco would be a
primary decision-maker for upland areas within its Local Coastal Program further south. On the bay side,
BCDC is the primary shoreline decision making body. In general, BCDC is expected to have a less
onerous and more streamlined review and approval process compared to the CCC. The potential
challenge or degree of difficulty in obtaining permits from these primary shoreline regulatory agencies is
generally moderate to high.

Secondary shoreline regulatory agencies (those that also issue permits, that are typically obtained prior to
final authorizations from primary shoreline regulatory agencies), include the USACE, CDFW, RWQCB,
CSLC, the City of San Francisco and the Port of San Francisco for in-water and nearshore upland
infrastructure. The potential challenge or degree of difficulty in obtaining permits from these agencies is
generally low to moderate, except for the RWQCB, which is high due to compliance with the Ocean Plan
and Bay Plan water quality standards. On the bay side, substantial interaction with the Port of San
Francisco may also be required where they have jurisdiction.

Other upland regulatory jurisdictions that extend from the near-shore area into the interior of the city
include various city public works, planning, parks and transportation departments, state parks and historic
resource agencies, state and regional transportation and air quality, agencies and various other local
stakeholders.

It should be noted that the existing Pump Stations 1 and 2, fireboats, and suction connections for the
EFWS do not meet these current requirements.  Since the use of seawater intakes to supplement the
EFWS will not be a regular, ongoing withdrawal of seawater from either the ocean or the bay, the
regulatory agencies may be amenable to relaxation of their normal requirements.

Depending on the preferred course of action, NEPA and CEQA efforts may take 18 to 24 months, and
subsequent permitting would take up to 24 months.
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Table 4-4: Summary of Prospective EFWS Regulatory Permits and Authorizations

Regulatory
Agency Permit/Agreement Name

Applicable Project
Component(s)

Potential Level of
Difficulty/Comments

Federal

USFWS Section 7 ESA Biological Opinion Work in terrestrial species
habitat Low in urban environment.

NMFS
NMFS Section 7 ESA Biological

Opinion or no adverse effect
letter

Work in marine species habitats Moderate in marine
environment.

USACE
Section 10 Rivers & Harbors Act

Work within waters of the U.S.
/wetlands

Low given footprint in marine
environment

Section 404 CWA Permit Low given limited wetlands
potentially affected

NPS Easements Infrastructure within Park Lands Moderate
Presidio Trust Easements Infrastructure within Trust Lands Moderate

USCG Authorization Structures in navigable waters Low
State/Regional

SHPO Section 106 Consultation All Moderate in urban environment

CDFW

CESA Section 2081 Incidental
Take Permit Infrastructure in key habitat Low in urban environment

Section 1602 Lake and
Streambed Alteration Agreement

Infrastructure in lakes &
streambeds

Moderate to Low given footprint
in lakes and streams.

SWRCB Sec 13142.5(b) Ocean Plan
Determination Work within Pacific Ocean High given Ocean Plan

guidance for seawater intake
Caltrans Encroachment Permits Pipeline in Route 1 Low

State Parks Right of Entry Pipeline crossing State Parks Low

RWQCB

Section 401 CWA Water Quality
Certification (WQC) Work requiring USACE permit Moderate given potential

discharge volume
NPDES Construction General

Permit All new construction Low

CCC Coastal Development Permit Work within Coastal Zone High given Coastal Act or Local
Coastal Program policies

BCDC Development Authorization Work in bay submerged
lands/shorelines

Moderate to High depending on
the extent and location

CSLC State Lands Lease Work within State (Submerged)
Lands

Moderate depending on
resource impacts

Regional/Local Approvals
SF City/County Coastal Development Permit Work within City Low

Port of SF Lease or Encroachment Permit Pipeline in Port Jurisdiction Moderate

BAAQMD Permits to Construct and
Operate Pump Station(s) Low

Caltrain/BART Encroachment Permit Pipelines Low
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Chapter 5: Seawater Supply Location Considerations

This chapter describes the various geographies that were identified and evaluated to provide a structured 
assessment of seawater supply opportunities and challenges as part of an expanded EFWS system.  The 
ocean and bay shoreline regions surrounding the city of San Francisco have been divided into five 
subregions.  These shoreline subregions include the Southern Dunes, Rocky Area South, Rocky Area 
North, North Bayfront, and East Bayfront, as shown in Figure 5-1.  Each of these subregions and their 
general suitability for a new seawater supply facility are described below. 

Figure 5-1: San Francisco Subregions Considered for Seawater Supplies to EFWS

5.1 Pacific Ocean Region

The Pacific Ocean region includes the Pacific coastline from the southern city limits near Fort Funston to 
the Golden Gate Bridge and is the region where the CCC has primary jurisdiction.  It is divided into three 
subregions as described below.
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5.1.1 Southern Dunes Subregion

The Southern Dunes subregion includes the area from the city limits near Fort Funston north
approximately 4.7 miles to Balboa Street, two blocks north of Golden Gate Park.  Figure 5-2 shows the
portion of this subregion considered for a new seawater supply facility (circled in purple).

Figure 5-2: Potential Seawater Supply Locations – Southern Dunes Subregion

Near Fort Funston on the southern end, the topography is characterized by sandy cliffs rising sharply from
the beach to a bluff upon which remnants of the former fort still sit. The cliffs range in height from
approximately 75 to 200 feet above the beach level from north to south.  North of Fort Funston, from
roughly SFPUC’s Oceanside Water Pollution Control Plant (WPCP) to Balboa Street is Ocean Beach, a
relatively wide and flat sandy beach with occasional low-lying dunes between it and the Great Highway
that runs along its eastern edge.  Topographic cross-sections from the ocean inland at two typical
locations along Ocean Beach are shown in Figure 5-3 and Figure 5-4.  The locations of these cross-
sections within the subregion are shown in Figure 5-2.
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Figure 5-3: Typical Cross Section – Sloat Boulevard

Figure 5-4: Typical Cross Section – Quintara Street/Sunset Reservoir Area
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The Ocean Beach section would be a suitable location for a new seawater supply facility.  A preferred
location for a seawater pump station should be considered as close as possible to the beach but east of
the Great Highway, outside of the jurisdictional limits of the CCC, NPS, and the City’s Coastal Zone.
Regardless of the pump station location, however, its intake from the ocean would cross land regulated
by these agencies, so they will still be involved in the permitting process.  Either type of intake (open
water or slant wells) is considered feasible within this subregion, although regulatory preferences and/or
requirements may lean more towards one type than the other.  Both intakes types are discussed in more
detail in Chapter 7.

Location will ultimately determine the type of intake that is most feasible from an engineering perspective.
On Ocean Beach, slant wells may be the preferred choice up to a certain discharge capacity, but beyond
that capacity the sheer number of wells required to produce a desired flow rate may make them
impractical and/or cost prohibitive when compared to a single intake tunnel with an onshore pump station.

For example, preliminary estimates of slant well production using publicly available hydrogeologic data for
the Pacific coastline in San Francisco indicate that up to 17 slant wells could be required to produce a
total flow rate of 50,000 gpm.  Cost, access, land requirements, environmental impacts, and permitting
may prove challenging for a large number of wells.  Flow withdrawals of this magnitude could also have
an impact on local groundwater levels on the west side of the city, which could create performance issues
for existing municipal water supply wells.

Additional analysis and groundwater modeling using more site-specific data are necessary to develop a
more accurate estimate of well production.  This analysis generally would be performed during the
planning phase and could change the number of wells required at a given site.  Regulatory influences
may also play a large part in the type of intake selected.

Hydrogeologic characterization of the Pacific Ocean coastline is addressed in Section 7.2.4.

For a seawater supply facility located near Ocean Beach between Sloat Boulevard on the south and
Lincoln Way on the north, it is approximately 1.7 miles to the nearest existing EFWS piping in
19th Avenue. Figure 5-2 shows the existing EFWS and planned PEFWS networks within the city and their
proximity to this subregion.  The EFWS piping is only 20-inch diameter in this area, so it may need to be
upsized to accommodate the additional inflow for some distance beyond the connection point. This would
need to be evaluated using iterative hydraulic modeling.
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5.1.2 Rocky Area South Subregion

The Rocky Area South subregion includes the area from Balboa Street at the north end of Ocean Beach
to Point Lobos. Figure 5-5 shows the portion of this subregion considered for a new seawater supply
facility (circled in purple).

Figure 5-5: Potential Seawater Supply Locations – Rocky Area South Subregion

The topography is primarily characterized by steep, rocky cliffs rising sharply from a narrow, rocky beach
to a bluff ranging from approximately 100 to 240 feet above the beach level depending on location.  The
very southern end of this subregion at Balboa Street may be a potential location for a new seawater
supply facility as it still has relatively easy access to Ocean Beach.  Siting a pump station anywhere north
of this area would be a greater challenge; due to the narrow width of the beach, a pump station would
need to be placed on the bluff above the cliffs.  Construction access to the beach would also be difficult.

The subsurface geology of the cliffs and bluffs is predominately bedrock, which would limit opportunities
for subsurface intakes such as slant wells.  An open-water intake tunnel may be possible; the intake
tunnel would need to be bored underneath the beach and cliffs and a submerged intake pipe extended
horizontally out (or vertically up) into the ocean above the seafloor with screens on the end.  A vertical
access shaft would also need to be installed at the pump station building on the surface of the bluff.  A
pump station in this area would sit on federal land managed by the NPS as part of the GGNRA.
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Topographic cross-sections from the ocean inland have been developed for two hypothetical locations
within this subregion. These are shown in Figure 5-6 and Figure 5-7. The locations of these cross-
sections within the subregion are shown in Figure 5-5.

Figure 5-6: Typical Cross Section – Balboa Street

Figure 5-7: Typical Cross Section – Lands End Area

~~amino Del Mar 
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From Balboa Street near Ocean Beach, the distance to the existing EFWS piping in 12th Avenue is
approximately 2.2 miles along existing roads.  Figure 5-5 shows the existing EFWS and planned PEFWS
networks within the city and their proximity to this subregion.

As with the Southern Dunes area, a preferred location for a seawater pump station should be considered
as close as possible to the beach but east of the Great Highway, outside of the jurisdictional limits of the
CCC, NPS, and the City’s Coastal Zone.  The existing EFWS piping is only 12-inches in diameter in this
vicinity, so it may need to be upsized to accommodate the additional inflow.  Assessment of required pipe
sizes would need to be evaluated using iterative hydraulic modeling.

Both subsurface and open water intakes are considered feasible at this location.  It may not be feasible or
desirable to use slant wells if the desired total discharge capacity is over 30,000 gpm. Based on
preliminary hydrogeologic desktop analysis of the area, it is estimated that up to 10 slant wells may be
required to produce a total flow rate of this magnitude at Ocean Beach; even more wells would be
required for larger capacities.

5.1.3 Rocky Area North Subregion

The Rocky Area North subregion includes the area from Point Lobos to the Golden Gate Bridge.  Figure
5-8 shows the portion of this subregion considered for a new seawater supply facility (circled in purple).

Figure 5-8: Potential Seawater Supply Locations – Rocky Area North Subregion
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Like the Rocky Area South subregion, much of the topography is characterized by steep, rocky cliffs rising
sharply from a narrow, rocky beach to a bluff ranging from approximately 100 to 250 feet above the beach
level depending on location.  However, approximately one-quarter of this subregion also includes Baker
Beach, a wide, gently sloping sandy beach at the foot of milder hillside slopes that rise approximately 100
to 150 feet from the beach to the bluff above.  A topographic cross-section from the ocean inland at Baker
Beach is shown in Figure 5-9.

Figure 5-9: Typical Cross Section – Baker Beach Area

Baker Beach may be a feasible location for a new seawater supply facility.  From this area, the nearest
connection point to the existing EFWS network in 12th Avenue is approximately 1.5 miles along existing
roads.  Figure 5-8 shows the existing EFWS and planned PEFWS networks within the city and their
proximity to this subregion.  The EFWS piping is only 12-inches in diameter at this location, so it may
need to be upsized to accommodate the additional inflow from the facility.

Both slant wells and an open-water intake tunnel are considered feasible at Baker Beach.  Outside of the
Baker Beach area the subsurface geology is like that in the Rocky Area South subregion, predominately
bedrock.  As such, only an open-water intake tunnel would be considered feasible, installed in the same
manner and under the same conditions as one in the Rocky Area North subregion.  A seawater pump
station built at Baker Beach or in the bluff area of this subregion would also sit on federal land managed
by the NPS or Presidio Trust as part of the GGNRA.
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5.2 San Francisco Bay Region

The San Francisco Bay region includes the San Francisco Bay shoreline from the Golden Gate Bridge to
the southern city limits near Candlestick Point as shown in Figure 5-1, and is the region where BCDC has
primary regulatory jurisdiction.  It is divided into two subregions as described below.

5.2.1 North Bayfront Subregion

The North Bayfront subregion includes the area from the Golden Gate Bridge to the Bay Bridge.  Figure
5-10 shows the portion of this subregion considered for a new seawater supply facility (circled in purple).

Figure 5-10: Potential Seawater Supply Locations – North Bayfront Subregion

The topography is characterized by having moderately steep, rocky cliffs rising from a narrow, rocky
beach from the Golden Gate Bridge east to Crissy Field; relatively wide, flat beaches and open ground
along Crissy Field to the San Francisco Marina; open ground with armored, rocky shoreline through the
marina to Fort Mason; then predominately urban waterfront along the remainder of the subregion through
Aquatic Park, Fisherman’s Wharf, and along The Embarcadero to the Bay Bridge, with multiple piers
extending out into the bay.

Existing Seawater Pump Station No. 2 is located within this subregion near the northeast corner of Fort
Mason at the north end of Van Ness Avenue, adjacent to Aquatic Park.  Topographic cross-sections from
the bay inland have been developed for two typical locations within this subregion, as shown in Figure
5-11 and Figure 5-12.
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Almost anywhere within this subregion from Crissy Field eastward could be a potential location for a new
seawater supply facility.  Figure 5-10 shows the existing EFWS and planned PEFWS networks within the
city and their proximity to this subregion.

A preferred location for a new seawater pump station should be considered as close as possible to the
shoreline but outside of the 100-foot upland jurisdictional limits of the BCDC, the primary regulatory
agency for actions within San Francisco Bay.  Regardless of the pump station location, its intake from the
bay would cross land regulated by the BCDC, so that entity will still be involved in the permitting process.
In addition, a seawater supply facility located in the area from Crissy Field west to the Golden Gate
Bridge would sit on federal land managed by the NPS or Presidio Trust as part of the GGNRA, so these
two Federal agencies would be involved in this area.

Figure 5-11: Typical Cross Section – Filmore Street
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Figure 5-12: Typical Cross Section – Pier 9 Area

For a seawater supply facility located at Crissy Field, the nearest existing EFWS piping is in Baker Street
near the Palace of Fine Arts, approximately 500 feet to 1.3 miles away along existing roads, depending
on the site.  This existing EFWS piping in this area is only 12-inch diameter.  For the remainder of this
subregion, the distance from the shoreline to the existing EFWS network is only a few hundred feet or
less.  The majority of the existing EFWS piping in this area is 10 or 14 inches in diameter, as shown in
Figure 5-10.

As with the existing EFWS piping on the west side of the city, all EFWS piping in the vicinity of the
connection point(s) may need to be upsized for some distance to accommodate the inflow from a new
seawater supply facility.

Only an open-water intake is considered feasible along the bay, in either subregion.  This is due primarily
to the silty bottom of the bay which could severely limit the production of a slant well due to poor
permeability.  The BCDC also finds subsurface intake systems to be infeasible and prefers open-water
intakes, so permitting a slant well in this area would be a significant challenge if pursued.  Locating
enough vacant land to construct multiple slant well arrays could also present a serious challenge.

5.2.2 East Bayfront Subregion

The East Bayfront subregion includes the area from the Bay Bridge south to the city limits near
Candlestick Point.  Figure 5-13 shows the portion of this subregion considered for a new seawater supply
facility (circled in purple).
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Figure 5-13: Potential Seawater Supply Locations – East Bayfront Subregion

The topography is like the North Bayfront subregion and is characterized as predominately urban and
former heavy industrial waterfront.  Most of the shoreline, especially on the southern end near Hunters
Point and Candlestick Point, has been expanded outward into the bay over time from its original
boundaries using fill material placed on top of bay mud.

Existing Seawater Pump Station No. 1 is located within this subregion underneath the SFFD
Headquarters Building on the southwest corner of Townsend Street and 2nd Street.  Topographic cross-
sections from the bay inland have been developed for two typical locations within this subregion, as
shown in Figure 5-14 and Figure 5-15.
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Figure 5-14: Typical Cross Section – 23rd Street/Potrero Power Station Area

Figure 5-15: Typical Cross Section – Hunters Point Area
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Almost anywhere within this subregion could be a potential location for a new seawater pump station.
Figure 5-13 shows the existing EFWS and planned PEFWS networks within the city and their proximity to
this subregion.  It may not be quite as challenging to find available land to construct a new pump station
in this subregion compared to the North Bayfront subregion.  A preferred location should again be
considered as close as possible to the shoreline but outside of the jurisdictional limits of the BCDC.
Regardless of the pump station location, its intake from the bay would cross land regulated by the BCDC,
so that entity will still be involved in the permitting process.

Much future redevelopment is planned for the Hunters Point and Candlestick Point areas, so it may make
sense to locate at least one pump station in this vicinity to provide an additional firefighting water supply
to service this growth.

The distance from the shoreline to the nearest existing EFWS piping varies greatly depending on location.
In the area from the Bay Bridge south to Islais Creek, existing EFWS piping ranges from approximately
500 feet to 2,000 feet from the shoreline, with the distance generally increasing as one moves farther
south.  Most of the existing EFWS piping in this area is either 12 or 14 inches in diameter, with a few
sections of 16- and 20-inch pipe near PS 1 and the Chase Center.

South of Islais Creek in the Hunters Point and Candlestick Point areas, the nearest existing EFWS piping
varies from approximately 500 feet to 1.5 miles from the shoreline depending on location.  This pipe is
either 12 or 20 inches in diameter.  The existing 20-inch EFWS pipe in Ingalls Street would be a likely
connection point in this area due to its larger size and capacity.

The existing EFWS piping may need to be upsized near the connection point(s) and for some distance
beyond to accommodate the additional inflow from a new seawater supply source.  As with the other
subregions, this would need to be evaluated by performing iterative hydraulic modeling on the EFWS
network.
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Chapter 6: Pump Station Concepts

This chapter presents existing engineering and operational aspects of the EFWS and prospective 
engineering design opportunities and challenges for a new pump station(s) in any of the five subregions 
analyzed. 

6.1 Overview

New seawater pump stations, regardless of whether located at the Pacific Ocean or San Francisco Bay 
shoreline, would be anticipated to only tie into the existing high pressure EFWS network to provide 
additional water supply after a major seismic event.  

Although it is supplied with potable water, the existing EFWS is considered a non-potable system.  After 
use with seawater supplied by new (or the existing) pump stations, it is anticipated that the EFWS lines 
would need to be thoroughly flushed with potable water (or recycled water, if available) to expel the 
corrosive seawater from the pipe network.

It is anticipated that any new seawater pump stations will not connect to the future PEFWS network, 
which will contain potable water.  The PEFWS will be designed with enough capacity to meet the 
projected post-large earthquake firefighting water demands and targeted supply reliability goals within the 
eight FRAs it will support on the west side of the city.

One or two large regional seawater pump stations could be constructed to meet the required demands, or 
multiple smaller pump stations could be built at strategic locations, as shown in Figure 6-1.  An advantage 
of having multiple small pump stations would be the inherent redundancy of having distributed facilities.  

Figure 6-1: Single Large Pump Station vs. Multiple Smaller Pump Stations
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Multiple smaller facilities would reduce the  impact on the existing EFWS network by requiring less local 
“upsizing” of existing pipe due to smaller inflows; provide more flexibility by allowing the placement of 
pump stations close to FRAs with higher projected demands; and spread out the seawater inflows over a 
wider portion of the EFWS network. 

Multiple pump stations are expected to cost more in total than one large pump station to provide the same 
total flow rates, and each would likely need to be permitted separately, possibly increasing the overall 
environmental and permitting level of effort (and cost) significantly.

6.2 General Configurations

New seawater pump stations could have general layouts and configurations like the existing PS1 and 
PS2 (which makes sense for large flow capacities), as shown in Figure 6-2, but could also have smaller 
configurations, similar to those used for the SFPUC Groundwater Supply Project, as shown in Figure 6-3. 

Source: SFPUC Record Drawing Source: AECOM/AGS (2013b)

Figure 6-2: Existing Stormwater Pump Station 2

Source: http://www.sfwater.org/sfgroundwater

Figure 6-3: Existing Groundwater Supply Pump Station Buildings
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Another option for new seawater pump stations could be the use of prefabricated or “package” pump 
systems, which can fit in the footprint of a semi-truck trailer.  These can be configured for either open-air 
or enclosed applications, as shown in Figure 6-4.

Source: www.pattersonpumps.com Source: www.armstrongintegrated.com

Figure 6-4: Examples of Package Pump Systems

6.3 Design Parameters

Preliminary design considerations have been developed for new seawater pump stations located within 
the five subregions of shoreline defined for this Study.  These design considerations are listed in Table 6-1 
and discussed in the sections below. 

Information is included for pump station capacities ranging from 3,000 to 50,000 gpm.  Appendix D shows 
conceptual layouts of seawater pump stations of these capacities. 

For this study, it is assumed that one standby pump will be provided for redundancy for pump station 
capacities of 10,000 gpm and above.  For 3,000 and 6,000 gpm capacity pump stations, it is assumed 
that no standby pumps will be provided.

For pump station capacities ranging from 20,000 gpm to 50,000 gpm, it is assumed that each individual 
pump has a capacity of 10,000 gpm, so the total capacity of the station can be increased by simply 
adding additional pumps (i.e., a 40,000-gpm pump station has four primary duty pumps and one standby 
pump).  For a 10,000 gpm capacity pump station, two 5,000 gpm pumps are assumed to be provided, 
while for 3,000 and 6,000 gpm capacity pump stations, only a single pump is assumed to be provided.

For this study, all pumps are assumed to be equipped with diesel engines as their primary driver.  A small 
emergency generator would be provided to run the necessary electrical, communications, and security 
equipment at the pump station in event of a power outage following a large earthquake.  Alternatively, the 
pumps could be equipped with electric motors with a larger diesel-powered generator to maintain 
operability during a power outage.

In addition to the information presented in Table 6-1, a summary of the existing geotechnical and 
geologic/seismic conditions and related hazards that could potentially be encountered at seawater pump 
stations within each subregion are presented in the sections below. A brief discussion of the potential 
future impacts of ongoing sea level rise near the shorelines is also included.

http://www.pattersonpumps.com/
http://www.armstrongintegrated.com/


EFWS Seawater Supply Pre-Feasibility Study
4 June 2021

Prepared for San Francisco Public Utilities Commission AECOM
6-4

Table 6-1: Seawater Pump Station Preliminary Design Considerations

Pump Station Design Considerations by Subregion
Existing Seawater Pump

Stations

Subregion
Ocean/Southern

Dunes
Ocean/Rocky
Area South

Ocean/Rocky
Area North

SF Bay/North
Bayfront

SF Bay/East
Bayfront SWPS No. 1 SWPS No. 2

General Parameters
Normal EFWS Connection
Pressure (pounds per square
inch, psi)11

200 143 143 160 160 160 160

Max. EFWS Connection Pressure
(psi)12 200 234 268 328 328 328 328

Min. Distance from Shore to
High Pressure EFWS (mi)3

1.70 2.20 1.50 0.05 0.15 to 1.50 0.02 0.15

Diameter of High Pressure EFWS
Piping @ Closest Tie-In Inches
(in.)

20 12 12 10 to 14 12 to 20 20 20

Water Quality Ocean Ocean Ocean Bay Bay Bay Bay

Connection to Potable EFWS Possible1 Possible1 Possible1 No No No No

Potential Intake Types

Slant
Well(s)/Open
Water

Slant
Well(s)/Open
Water

Slant
Well(s)/Open
Water

Open Water6 Open Water6 Open Water Open Water

Frequency of Use2,4 After EQ only After EQ only After EQ only After EQ only4 After EQ only4 After EQ only4 After EQ
only4

Flush EFWS Piping After Use Yes Yes Yes Yes Yes Yes Yes

Discharge Requirements vs. Capacity

3,
00

0 
gp

m

Discharge Pressure (psi)5 345 (or 344) 432 (or 404) 445 (or 464) 375 (or 374) 381 to 418 N/A N/A

Discharge Pipe Inside Diameter
(ID) (in.)9,10 18 (or 2X14) 14 (or 2X12) 14 (or 2X10) 12 (or 2X10) 12/14 N/A N/A

Flow Velocity (fps) 3.73 (or 3.09) 6.17 (or 4.2) 6.17 (or 6.05) 8.4 (or 6.05) 8.4/6.17 N/A N/A
Total Hydraulic Power
(megawatts, MW)13 0.45 0.56 0.57 0.48 0.49 to 0.54 N/A N/A

Hydraulic Power per Pump
(MW)14 0.45 0.56 0.57 0.48 0.49 to 0.54 N/A N/A

Hydraulic Power at EFWS
Connection (MW)15 0.26 0.30 0.35 0.42 0.42 N/A N/A

6,
00 0 Discharge Pressure (psi)5 344 (or 345) 436 (or 432) 447 (or 445) 373 (or 373) 381 to 421 N/A N/A
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Pump Station Design Considerations by Subregion
Existing Seawater Pump

Stations

Subregion
Ocean/Southern

Dunes
Ocean/Rocky
Area South

Ocean/Rocky
Area North

SF Bay/North
Bayfront

SF Bay/East
Bayfront SWPS No. 1 SWPS No. 2

Discharge Pipe ID (in.)9,10 24 (or 2X18) 18 (or 2X14) 18 (or 2X14) 18 (or 2X14) 16/18 N/A N/A

Flow Velocity (fps) 4.2 (or 3.73) 7.47 (or 6.17) 7.47 (or 6.17) 7.47 (or 6.17) 9.45/7.47 N/A N/A

Total Hydraulic Power (MW)13 0.89 1.12 1.15 0.96 0.98 to 1.08 N/A N/A

Hydraulic Power per Pump
(MW)14 0.89 1.12 1.15 0.96 0.98 to 1.08 N/A N/A

Hydraulic Power at EFWS
Connection (MW)15 0.52 0.60 0.69 0.85 0.85 N/A N/A

10
,0

00
 g

pm
8

Discharge Pressure (psi)5,7 342 (or 340) 410 (or 416) 474 (or 461) 374 (or 374) 380 to 403 291 293

Discharge Pipe ID (in.)9,10 30 (or 2x24) 24 (or 2x18) 20 (or 2x16) 20 (or 2x16) 20/24 2x20 2x20

Flow Velocity (fps) 4.48 (or 3.50) 7.00 (or 6.22) 10.08 (or 7.88) 10.08 (or 7.88) 10.08/7.00 5.45 5.45

Total Hydraulic Power (MW)13 1.47 1.76 2.04 1.61 1.63 to 1.73 1.35 1.36

Hydraulic Power per Pump
(MW)14 0.74 0.88 1.02 0.80 0.82 to 0.86 0.34 0.34

Hydraulic Power at EFWS
Connection (MW)15 0.86 1.01 1.15 1.41 1.41 0.74 0.74

20
,0

00
 g

pm

Discharge Pressure (psi)5
348 (or 342) 420 (or 410) 436 (or 474) 373 (or 375) 374 to 387 (or

375 to 403) N/A N/A

Discharge Pipe ID (in.)9,10 36 (or 2x30) 30 (or 2x24) 30 (or 2x20) 30 (or 2x20) 36 (or 2x24) N/A N/A

Flow Velocity (fps) 6.22 (or 4.48) 8.96 (or 7.00) 8.96 (or 10.08) 8.96 (or 10.08) 6.22 (or 7.00) N/A N/A

Total Hydraulic Power (MW)13 2.99 3.61 3.75 3.21 3.21 to 3.33 N/A N/A

Hydraulic Power per Pump
(MW)14 1.50 1.80 1.87 1.60 1.60 to 1.66 N/A N/A

Hydraulic Power at EFWS
Connection (MW)15 1.72 2.01 2.30 2.82 2.82 N/A N/A

30
,0

00
 g

pm Discharge Pressure (psi)5
348 (or 355) 413 (or 397) 432 (or 465) 373 (or 374) 375 to 405 (or

379 to 438) N/A N/A

Discharge Pipe ID (in.)9,10 42 (or 2x30) 36 (or 2x30) 36 (or 2x24) 36 (or 2x24) 36 (or 2x24) N/A N/A

Flow Velocity (fps) 6.86 (or 6.72) 9.34 (or 6.72) 9.34 (or 10.50) 9.34 (or 10.50) 9.34 (or 10.50) N/A N/A
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Pump Station Design Considerations by Subregion
Existing Seawater Pump

Stations

Subregion
Ocean/Southern

Dunes
Ocean/Rocky
Area South

Ocean/Rocky
Area North

SF Bay/North
Bayfront

SF Bay/East
Bayfront SWPS No. 1 SWPS No. 2

Total Hydraulic Power (MW)13 4.48 5.32 5.56 4.81 4.83 to 5.22 N/A N/A

Hydraulic Power per Pump
(MW)14 1.49 1.77 1.85 1.60 1.61 to 1.74 N/A N/A

Hydraulic Power at EFWS
Connection (MW)15 2.58 3.02 3.45 4.23 4.23 N/A N/A

40
,0

00
 g

pm

Discharge Pressure (psi)5 346 (or 348) 403 (or 420) 425 (or 437) 373 (or 373)
375 to 398 (or
376 to 410)

N/A N/A

Discharge Pipe ID (in.)9,10 48 (or 2x36) 42 (or 2x30) 42 (or 2x30) 42 (or 2x30) 42 (or 2x30) N/A N/A

Flow Velocity (fps) 7.00 (or 6.22) 9.15 (or 8.96) 9.15 (or 8.96) 9.15 (or 8.96) 9.15 (or 8.96) N/A N/A

Total Hydraulic Power (MW)13 5.94 6.93 7.30 6.40 6.44 to 6.84 N/A N/A

Hydraulic Power per Pump
(MW)14 1.49 1.73 1.83 1.60 1.61 to 1.71 N/A N/A

Hydraulic Power at EFWS
Connection (MW)15 3.44 4.02 4.60 5.64 5.64 N/A N/A

50
,0

00
 g

pm

Discharge Pressure (psi)5 344 (or 343) 395 (or 399) 419 (or 422) 373 (or 373)
374 to 393 (or
374 to 395)

N/A N/A

Discharge Pipe ID (in.)9,10 54 (or 2x42) 48 (or 2x36) 48 (or 2x36) 48 (or 2x36) 48 (or 2x36) N/A N/A

Flow Velocity (fps) 6.92 (or 5.72) 8.75 (or 7.78) 8.75 (or 7.78) 8.75 (or 7.78) 8.75 (or 7.78) N/A N/A

Total Hydraulic Power (MW)13 7.38 8.49 9.01 8.00 8.03 to 8.43 N/A N/A

Hydraulic Power per Pump
(MW)14 1.48 1.70 1.80 1.60 1.61 to 1.69 N/A N/A

Hydraulic Power at EFWS
Connection (MW)15 4.30 5.03 5.76 7.04 7.04 N/A N/A

Notes:

1. Could connect to new PEFWS on west side of City (shorter distances), but this would preclude connecting to high pressure EFWS, which PEFWS will not connect to.
2. Assume also operate/test at least monthly to exercise pumps/appurtenances and ensure proper operation. Assume discharge of seawater back to source via test/recirculation piping.

3. Distances are approximate for a pump station located at or near the shoreline within each region. Also assumed 300 ft elevation increase from shore to high pressure EFWS connection points
     in Pacific Ocean region, 100 ft elevation increase in San Francisco Bay region.

4. Could also use for multiple alarm fires but would need to flush high pressure EFWS piping afterwards with potable (or possibly recycled) water.

5. Assume all piping is welded steel pipe with a maximum allowed pressure of 475 psi.

6. Slant wells generally not considered feasible due to silty bottom of SF Bay and regulatory challenges.
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Pump Station Design Considerations by Subregion
Existing Seawater Pump

Stations

Subregion
Ocean/Southern

Dunes
Ocean/Rocky
Area South

Ocean/Rocky
Area North

SF Bay/North
Bayfront

SF Bay/East
Bayfront SWPS No. 1 SWPS No. 2

7. Actual design discharge pressure for existing SWPS No. 1 and 2 is 300 psi.

8. Actual capacity of existing SWPS No. 1 and 2 is 10,800 gpm (4 pumps @ 2,700 gpm each).

9. Required discharge pipe size for single (or dual) discharge pipes. Corresponding required discharge pressure and flow velocity for dual discharge pipes shown in parenthesis.

10. Existing SWPS No. 1 and No. 2 both have dual 20" diameter discharge pipes.

11. Typical normal static EFWS connection pressure when piping in each zone (Lower, Upper, Twin Peaks) is supplied by its assigned reservoir (Jones St, Ashbury, Twin Peaks).  Actual static pressure will depend
       on the connection location and elevation and could vary widely.
12. Typical maximum static EFWS connection pressure when all zones are supplied by Twin Peaks Reservoir. Actual maximum static pressure will depend on the connection location and elevation
       and could vary widely.
13. Required total hydraulic power output of pump station. Determined assuming all zones are supplied by Twin Peaks Reservoir.
14. Total hydraulic power/# of primary duty pumps. Assumed capacity of one pump per 10,000 gpm except for 10,000 gpm capacity pump station, which assumes two 5,000 gpm pumps.
       Only one pump assumed for 3,000 and 6,000 gpm capacity stations.
15. Hydraulic power at nearest connection to high pressure EFWS assuming all zones are supplied by Twin Peaks Reservoir.
16. Assume recirculation/test piping is same diameter as discharge piping (for discharges back to Ocean or SF Bay).

Subregion within Twin Peaks Zone, EFWS piping normally supplied from Twin Peaks Reservoir (10.5 million-gallon (MG) capacity, max. water surface elevation (WSE) = 758 ft.).

Subregion within Upper Zone, EFWS piping normally supplied from Ashbury Tank (0.5 MG capacity, max. WSE = 494 ft.).

Subregion within Lower Zone, EFWS piping normally supplied from Jones St. Tank (0.75 MG capacity, max. WSE = 369 ft.).

I I 
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6.4 Pacific Ocean Region

This section provides a discussion of the preliminary engineering design considerations and other select
topics for a future seawater pump station or multiple pump stations located along the Pacific Ocean
coastline in San Francisco.  This includes the Southern Dunes, Rocky Area South, and Rocky Area North
subregions as shown in Figure 5-1.

6.4.1 Engineering Considerations

6.4.1.1 Southern Dunes Subregion
This subregion was described previously in Section 5.1.1.  A seawater pump station located anywhere
along Ocean Beach is anticipated to have the same or very similar geotechnical, seismic, and
hydrogeologic conditions and be subject to the same natural hazards (e.g., earthquake ground motions,
tsunami inundation, liquefaction, flooding, sea level rise).  Due to the elevation rise from the beach, a
pump station at or near Fort Funston would be a less desirable location.  The discharge piping from a
pump station near this location would also need to be routed around Lake Merced, several public and
private golf courses, and the San Francisco State University campus to connect into the nearest existing
20-inch diameter EFWS piping.  This site would also be relatively close to the future planned Lake
Merced Pump Station for PEFWS.

The engineering considerations for a seawater pump station along Ocean Beach are shown in Table 6-1
in the “Ocean/Southern Dunes” column.  The nearest existing EFWS piping to this area runs north along
Highway 1 (19th Ave) from Ulloa Street to Irving Street, just south of Golden Gate Park, as shown in
Figure 5-2.  The static pressure in this existing 20-inch diameter piping, which is within the Twin Peaks
Zone of the EFWS fed by Twin Peaks Reservoir, ranges from approximately 140 to 236 psi, depending on
location.  The distance from Ocean Beach to the existing EFWS piping is approximately 1.70 miles, with a
maximum elevation change of approximately 435 feet at Quintara Street east of Sunset Reservoir.

Both slant wells and open-water intake tunnels are considered feasible within this subregion.  A drawback
for slant wells is the number required to produce a desired flow rate.  Preliminary estimates for slant well
production along Ocean Beach based on a desktop review of available hydrogeologic data is
approximately 3,000 gpm per well.  For 10,000 gpm of total capacity, up to four slant wells would
therefore be required.  For 50,000 gpm of total capacity, up to 17 wells would be required.

Depending on the capacity of the seawater pump station (or combined capacity of the slant wells),
recommended discharge pipe diameters to the existing EFWS network range from 18 inches for 3,000
gpm up to 54 inches for 50,000 gpm. It is also possible to split the discharge into two smaller diameter
pipes (e.g., two 24-inch-diameter pipes carrying 5,000 gpm each in lieu of one 30-inch-diameter pipe
carrying 10,000 gpm). This would make it easier to tie into to the existing EFWS network hydraulically,
which has a maximum pipe size of 20 inches. For a new seawater pump station or array of slant wells, it
may be necessary to upsize the existing EFWS piping for some distance beyond the connection point(s)
to accommodate the additional inflow.

Discharge pressure requirements for a seawater intake facility located near Ocean Beach are on the
order of 350 psi for all capacities, discharge pipe sizes, or number of pipes, with flow velocities ranging
from 3.7 to 7.0 feet per second (fps), as shown in Table 6-1.  This is at the rated working pressure of 350
psi for ductile iron pipe (DIP), which is assumed to be used for discharge piping up to 24-inch diameter.
Welded steel pipe (WSP) with the same minimum pressure rating is assumed to be used for discharge
piping over 24-inches.
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6.4.1.2 Rocky Area South Subregion
This subregion was described previously in Section 5.1.2. The very southern end of this subregion at
Balboa Street may be a suitable location for a new seawater pump station as it has relatively easy access
to Ocean Beach. Siting a pump station anywhere north of this area would be a greater challenge due to
the cliffs and difficult terrain.

The engineering considerations for a seawater pump station in this area are shown in Table 6-1 in the
“Ocean/Rocky Area South” column. The nearest existing EFWS piping to this area runs north along 12th

Avenue from Cabrillo Street to California Street, as shown in Figure 5-5.  The static pressure in this
existing 12-inch-diameter piping, which is within the Upper Zone of the EFWS fed by the Asbury Tank,
ranges from approximately 114 to 152 psi depending on location. Its distance is approximately 1.7 miles
from Ocean Beach with a maximum elevation of approximately 230 feet at Balboa Street. After the
Ashbury Tank empties, the existing EFWS piping in this subregion would be supplied from Twin Peaks
Reservoir. In this event, the static pressure range at the EFWS connection point would increase to
between approximately 228 and 266 psi, depending on location.

Both slant wells and an open-water intake tunnel are considered feasible near Balboa Street and the
Great Highway. North of this area amongst the cliffs and bluffs only an open-water intake tunnel supplying
a land-based seawater pump station would be considered feasible, but would likely be difficult and costly
to construct, as discussed previously in Section 5.1.2.

Depending on the capacity of the seawater pump station or slant well array, recommended discharge pipe
diameters range from 14 inches for 3,000 gpm up to 48 inches for 50,000 gpm. It is also possible to split
the discharge into two smaller diameter pipes (e.g., two 18-inch-diameter pipes carrying 5,000 gpm each
in lieu of one 24-inch-diameter pipe carrying 10,000 gpm). This would allow multiple connections to the
EFWS network with less expected negative impact to the existing piping at each connection. Even if the
flow is split, it may be necessary to upsize the existing EFWS piping for some distance beyond the
connection point(s) to accommodate the additional inflow, regardless of the tie-in location(s).

Discharge pressure requirements for a pump station or slant well array located near Balboa Street and
the Great Highway range between approximately 395 and 436 psi for all capacities, discharge pipe sizes,
or number of pipes with flow velocities ranging from 6.17 to 9.34 fps, as shown in Table 6-1. These values
assume the existing EFWS piping is supplied by Twin Peaks Reservoir, as the Ashbury Tank would likely
be drained quickly due to its relatively small capacity of 500,000 gallons. It is also assumed WSP will be
used for all discharge piping within the subregion due to the high pressure requirements.

6.4.1.3 Rocky Area North Subregion
This subregion was described previously in Section 5.1.3. Baker Beach may be a feasible location for a
new seawater pump station or slant well array in this subregion. The areas north and south of Baker
Beach along the shoreline have a similar terrain to most of the Rocky Area South subregion with steep,
rocky cliffs rising from a narrow, rocky beach with limited to no access. An exception is China Beach
located just southwest of Baker Beach; however, China Beach is a much smaller beach with more limited
and difficult access than Baker Beach.

The engineering considerations for a seawater pump station or slant well array in this subregion are
shown in Table 6-1 in the “Ocean/Rocky Area North” column.  The nearest existing EFWS piping to Baker
Beach is the piping that runs north along 12th Avenue from Cabrillo Street to California Street, as shown in
Figure 5-8. The static pressure in this existing 12-inch-diameter piping, which is also within the Upper
Zone of the EFWS normally fed from the Ashbury Tank, ranges from approximately 114 to 152 psi
depending on location. The distance from Baker Beach along existing roads to 12th Avenue is
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approximately 1.5 miles. The connection point would be anticipated to be at the north end of this segment
near California Street. After the Ashbury Tank empties, the existing EFWS piping in this subregion would
be supplied from Twin Peaks Reservoir. In this event, the static pressure range at the EFWS connection
point would increase to between approximately 228 and 266 psi, depending on location.

Both slant wells and an open-water intake tunnel are considered feasible on Baker Beach. Outside of this
area amongst the cliffs and bluffs, only an open-water intake tunnel would be considered feasible, just as
in the Rocky Area South subregion.

Depending on the capacity of the seawater pump station or slant well array, recommended discharge pipe
diameters range from 14 inches for 3,000 gpm up to 48 inches for 50,000 gpm. It is also possible to split
the discharge into two smaller diameter pipes (e.g., two 16-inch-diameter pipes carrying 5,000 gpm each
in lieu of one 20-inch-diameter pipe carrying 10,000 gpm). This would allow multiple connections to the
EFWS network with less expected negative impact to the existing piping at each connection. Even if the
flow is split, it may be necessary to upsize the existing EFWS piping for some distance beyond the
connection point(s) to accommodate the additional inflow regardless of the tie-in locations.

Discharge pressure requirements for a pump station or slant well array located at Baker Beach near
Battery Chamberlain range between approximately 419 and 474 psi for all capacities, discharge pipe
sizes, or number of pipes with flow velocities ranging from 6.17 to 10.08 fps, as shown in Table 6-1.
These values assume the existing EFWS piping is supplied by Twin Peaks Reservoir, as the Ashbury
Tank would likely be drained quickly due to its relatively small capacity of 500,000 gallons. It is also
assumed WSP will be used for all discharge piping within the subregion due to the high pressure
requirements.

6.4.2 Geologic and Geotechnical Considerations

Geotechnical and seismic induced hazards for facilities located along the Pacific Ocean coastline include
liquefaction, landslides, tsunami runup, and seismic ground shaking. Factors influencing these hazards
include geologic conditions, topography, groundwater levels, and distance to active faults.

The underlying geology of San Francisco is characterized by rock of Late Mesozoic or Early Cretaceous
age covered by a variably thick sequence of Quaternary alluvial and eolian sediments as thick as 300
feet. The oceanside locations for the intake facilities would generally lie either in the beach and sand dune
geologic unit along the Southern Dunes and Rocky Area North Subregions or Franciscan Complex
sedimentary rocks of the Rocky Area South Subregion and portions of the Rocky Area North Subregion.
The dune deposits cover most of the slopes and hills in western and northern San Francisco. The
deposits occur mainly in large sheets, with beach sands mapped along the active Pacific and Golden
Gate shorelines. These deposits consist of well sorted fine to medium-grained sand that is wave sorted
and subject to shallow saline groundwater. The depth of bedrock is estimated to be greater than 60 feet
along the Southern Dunes and Rocky Area North subregions. Franciscan rocks exposed in San Francisco
range in age from Late Jurassic through Cretaceous age (165 to 65 million years old).

Historical groundwater depths in the oceanside region vary from 10 to 30 feet in the Southern Dunes and
depths of 50 feet in the rocky areas. Given the high groundwater and soft sands, the Southern Dunes
area is an area of potential liquefaction. Additionally, these soft materials can amplify seismic ground
motions in the event of an earthquake. Based on the topography the rocky areas may be subjected to
landslides.

Peak ground acceleration as a result of a moment magnitude (M) 7.8 on the San Andreas fault is
estimated as 0.84 g along the Southern Dunes, 0.72 g along the Rocky Area South and 0.64 g in the
Rocky Area North, at the 84th percentile level (AECOM/AGS, 2013a).  Peak ground velocity is estimated
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as 4.0 to 3.3 fps along the Southern Dunes and 3.3 to 2.6 fps along the rocky areas, at the 84th percentile
level (AECOM/AGS, 2013a).

The seismic induced hazards include settlements of the ground surface, lateral deformations,
development of excess pore water pressure, buoyancy effects on below groundwater structures, loss of
allowable bearing pressure, and increased lateral pressures on utilities and retaining structures extending
below the groundwater table.  Seismic-induced hazards may be mitigated through a program of ground
improvement. Available techniques for soil improvement include vibro-replacement stone columns, deep
soil mixing, and grouting techniques. Alternatively, liquefaction-induced settlements can be minimized by
supporting structures on deep foundations.

6.4.3 Coastal Hazards and Sea Level Rise Considerations

Any new oceanside pump station facilities along the Southern Dunes, Rocky Area South, or Rocky Area
North Subregions would need to consider potential coastal hazards in their siting and design. Coastal
hazards include existing and future inundation and flooding from tides and storm surge, wave runup and
overtopping, wind-blown sand, event-based storm erosion, and long-term shoreline change.

Existing coastal flood hazards along the Pacific coastline are delineated in Flood Insurance Rate Maps
(FIRMs) prepared by the Federal Emergency Management Agency (FEMA) for the City and County of
San Francisco. The FIRMs depict coastal hazards due to tides, storm surge, wave runup, wave
overtopping, and event-based dune erosion. The FIRMs do not depict hazards from seasonal and inter-
annual beach width fluctuations, wind-blown sand, event-based bluff or cliff erosion, and long-term
shoreline change.  Any facility constructed within the coastal zone would likely require a site-specific
study to evaluate the potential for these additional hazards to impact the facility over its anticipated
lifespan.

Future coastal flood hazards along the Pacific coastline have been evaluated by the U.S. Geological
Survey (USGS) and FEMA for the City and County of San Francisco. Both datasets provide projections of
future flood and erosion hazards along the Pacific coastline and can be used to perform high-level
assessments of potential future coastal hazards for planning level analyses and site assessments. The
USGS (Barnard, et al. 2020) evaluated future storm-induced coastal flooding and erosion along the
Pacific coastline using the Coastal Storm Modeling System (CoSMoS) tool. Digital hazard layers are
available online from the USGS website2. In addition, FEMA conducted a sea level rise and shoreline
change pilot study in San Francisco (AECOM, 2016) that mapped the projected extent of the Special
Flood Hazard Area (including the effects of sea level rise and long-term shoreline change). Both consider
projected sea level rise and shoreline change through 2100.

At the local level, the City and County of San Francisco provides additional guidance on the incorporation
of sea level rise considerations into City capital projects through its Guidance for Incorporating Sea Level
Rise into Capital Planning3. The City’s Sea Level Rise Vulnerability Zone (Figure 6-5) identifies areas of
the City that may be exposed to sea level rise related hazards through 2100. Projects that fall within this
zone with costs exceeding $5 million are required to complete the City’s Sea Level Rise Checklist, which
guides the project team through a standardized process to identify and evaluate potential sea level rise
related vulnerabilities and risks to the project.

_____________________________
2 https://www.sciencebase.gov/catalog/item/5b280118e4b0592076260491
3 https://onesanfrancisco.org/sea-level-rise-guidance

https://www.sciencebase.gov/catalog/item/5b280118e4b0592076260491
https://onesanfrancisco.org/sea-level-rise-guidance
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Figure 6-5: San Francisco Sea Level Rise Vulnerability Zone

Strategies to address existing and future coastal hazards to oceanside pump station facilities would likely
include hazard avoidance (e.g., locating pump stations beyond the landward limit of potential future
coastal hazards) or protection (e.g., locating pump stations behind existing or new coastal protection
structures such as seawalls).  Site modifications to landside facilities such as raising site elevations,
elevating critical electrical and mechanical equipment above projected future flood elevations, or
floodproofing buildings or equipment enclosures would also mitigate future flood risks.

6.4.4 Operation and Maintenance

Operation and maintenance practices for new seawater pump stations located in the Pacific Ocean region
should include the following items at a minimum:

 All pumps and motors should be exercised regularly (e.g., monthly) to ensure their proper
operation.

 After each use, the pumps and all inlet and outlet piping should be flushed thoroughly with
potable or recycled water to the extent possible to expel corrosive seawater from the pipes.

 Fuel for diesel engines should be used or replaced at regular intervals to ensure it remains fresh.
Fuel tanks should always be topped off and left full after each use.

 Motor oil and other critical engine fluids should be checked and changed regularly. Air intakes and
exhaust manifolds should also be regularly inspected and maintained in good condition.
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 Emergency generators should be operated periodically (e.g., monthly) to ensure their proper
operation. Fuel should be used or replaced at regular intervals to ensure it remains fresh. Fuel
tanks should always be topped off and left full after each use.

 Sites should be well maintained and kept free from accumulated trash, debris, weeds, graffiti,
blown sand, etc. Unencumbered access should always be maintained (e.g., entrance gates not
blocked by parked vehicles, etc.). Building interiors should also be maintained in a clean,
uncluttered, and safe condition.

 Security systems should be checked and tested regularly to ensure proper operation.
 All metallic components (visible piping and valves, motors, electrical cabinets, etc.) should be

regularly inspected for corrosion and refinished or repaired as necessary. Protective coatings
should be maintained to prolong service life of equipment.

6.4.5 Security Considerations

As at all SFPUC facilities, security at each pump station site or slant well array wellhead enclosure will be
essential.  It is assumed that all sites will be well lit, fully alarmed and monitored, and have multiple
motion-activated and infrared capable pan-tilt-zoom surveillance cameras.  Sites will also be surrounded
by a perimeter security wall or fencing with remote or keycard access unless they are incorporated into a
public park, open space, etc. and fencing is not aesthetically desired.  Other security features, such as an
invisible electronic barrier set inside the perimeter fencing that is tripped by a person or large object
crossing it, could also be considered.  In addition to triggering the alarm, this barrier would also be
integrated with the surveillance cameras. When the barrier is tripped, the nearest camera(s) would be
triggered and would focus on the violated zone to capture and record the event.  This would provide a
“belt-and-suspenders” approach in the event a person was able to scale the fence or wall and initially slip
past the surveillance cameras undetected.  All security features would be capable of being operated by
emergency generator or uninterruptable power supply inside the pump station building or wellhead
enclosure in the event of a temporary power outage.

6.5 San Francisco Bay Region

This section provides a discussion of the preliminary engineering design considerations and other select
topics for a future seawater pump station or multiple pump stations located along the San Francisco Bay
shoreline in San Francisco. This includes both the North Bayfront and East Bayfront subregions as shown
in Figure 5-1.

6.5.1 Engineering Considerations

6.5.1.1 North Bayfront Subregion
This subregion was described previously in Section 5.2.1.  Most of this subregion from Crissy Field
eastward could be a good potential location for a new seawater pump station. Existing SWPS No. 2 is
already located in this subregion near the northeast corner of Fort Mason.

The engineering considerations for a seawater pump station in this subregion are shown in Table 6-1 in
the “SF Bay/North Bayfront” column. There is existing EFWS piping near the shoreline throughout this
entire area east of Crissy Field to the Bay Bridge, as shown in Figure 5-10. Most of this existing piping is
either 10, 12, or 14 inches in diameter, depending on location, with some 20-inch pipe near SWPS No. 2.
The static pressure in this piping, which is within the Lower Zone of the EFWS fed by the Jones Street
Tank, is approximately 160 psi. The distance from the shoreline to the existing piping is only a few
hundred feet or less with minimal elevation gain. After the Jones Street Tank empties, the existing EFWS
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piping in this subregion would be supplied from Twin Peaks Reservoir. In this event, the static pressure at
the EFWS connection points would increase to approximately 328 psi.

As has noted previously, only open-water intakes are considered feasible to supply a new seawater pump
station along San Francisco Bay in either subregion due primarily to the unfavorable hydrogeologic
conditions for slant wells.

Depending on the capacity of the seawater pump station, recommended discharge pipe diameters range
from 12 inches for 3,000 gpm up to 48 inches for 50,000 gpm. It is also possible to split the discharge
from the pump station into two smaller diameter pipes (e.g., two 16-inch-diameter pipes carrying 5,000
gpm each in lieu of one 20-inch-diameter pipe carrying 10,000 gpm). This would allow multiple
connections to the EFWS network with less expected negative impact to the existing piping at each
connection. Even if the flow is split, it may be necessary to upsize the existing EFWS piping in the vicinity
of the connection(s) and for some distance beyond to accommodate the additional inflow, regardless of
the tie-in locations.

Discharge pressure requirements for a new pump station located along the shoreline have a very narrow
range of approximately 373 to 375 psi for all capacities, discharge pipe sizes, or number of pipes, while
flow velocities range from approximately 7.47 to 10.08 fps depending on pipe size and discharge rate, as
shown in Table 6-1. These values assume the existing EFWS piping is supplied by Twin Peaks Reservoir,
as the Jones Street Tank, like the Ashbury Tank in the Upper Zone, would likely be drained quickly due to
its relatively small capacity of 750,000 gallons. It is also assumed WSP will be used for all discharge
piping within the subregion due to the high pressure requirements.

6.5.1.2 East Bayfront Subregion
This subregion was described previously in Section 5.2.2.  Most of this subregion could be a potential
location for a new seawater pump station. Existing SWPS No. 1 is also within this subregion underneath
the SFFD Headquarters Building near Oracle Park.

The engineering considerations for a seawater pump station in this area are shown in Table 6-1 in the “SF
Bay/East Bayfront” column.  The distance from the shoreline to the nearest existing EFWS piping varies
greatly depending on location.  In the area from the Bay Bridge south to Islais Creek, the distance from
the shoreline to existing EFWS piping ranges from approximately 500 feet to 2,000 feet, with the distance
generally increasing as one moves farther south. Most of the existing EFWS piping in this area is either
12 or 14-inches in diameter, with a few sections of 16- and 20-inch pipe near SWPS No. 1 and the Chase
Center.  South of Islais Creek in the Hunters Point and Candlestick Point areas, the distance from the
shoreline to the nearest existing EFWS piping varies from approximately 500 feet to 1.5 miles.  This pipe
is either 12 or 20 inches in diameter.  The static pressure in the existing piping, which is within the Lower
Zone of the EFWS fed by the Jones Street Tank, is approximately 160 psi, depending on its distance from
the shoreline (pressure generally decreases as one moves farther inland). After the Jones Street Tank
empties, the existing EFWS piping in this subregion would be supplied from Twin Peaks Reservoir. In this
event, the static pressure at the EFWS connection points would increase to approximately 328 psi, same
as in the North Bayfront Subregion.

As with the North Bayfront subregion, only open-water intakes are considered feasible to supply a new
seawater pump station in this subregion.

Depending on the capacity of the seawater pump station and the distance to nearest existing EFWS
piping from the shoreline, recommended discharge pipe diameters range from 20 or 24 inches for 10,000
gpm (20 inches for short distances, 24 inches for longer distances) up to 48 inches for 50,000 gpm.  As
with pump stations in the other subregions, it is possible to split the discharge from the pump station into
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two smaller diameter pipes (e.g., two 16-inch-diameter pipes carrying 5,000 gpm each in lieu of one
20-inch-diameter pipe carrying 10,000 gpm).  This would allow multiple connections to the EFWS network
with less expected negative impact to the existing piping at each connection.  It may be necessary to
upsize the existing EFWS piping in the vicinity of the connection(s) and for some distance beyond to
accommodate the additional inflow

Discharge pressure requirements for a new seawater pump station located in this subregion range
between approximately 374 and 421 psi for all capacities, discharge pipe sizes, or number of pipes, while
flow velocities range from approximately 6.17 to 10.08 fps, depending on pipe size and discharge rate, as
shown in Table 6-1. These values assume the existing EFWS piping is supplied by Twin Peaks Reservoir,
as the Jones Street Tank, like the Ashbury Tank in the Upper Zone, would likely be drained quickly due to
its relatively small capacity of 750,000 gallons. It is also assumed WSP will be used for all discharge
piping within the subregion due to the high pressure requirements.

6.5.2 Geologic and Geotechnical Considerations

Geotechnical and seismic induced hazards for facilities located along San Francisco Bay include
liquefaction, landslides, tsunami runup and seismic ground shaking.  Factors influencing these hazards
include geologic conditions, topography, groundwater levels, and distance to active faults.

The underlying geology of San Francisco is characterized by rock of Late Mesozoic or Early Cretaceous
age covered by a variably thick sequence of Quaternary alluvial and eolian sediments, as thick as 300
feet.  The bayside locations for the intake facilities lie in regions with beach and dune sand geologic units
or bay muds and artificial fill.  Younger Bay Muds are around the shore of the San Francisco Bay and
mostly covered by artificial fill. The thickness of the Younger Bay Mud is variable from 10 to 70 feet
around the San Francisco Bay. The Younger Bay Mud is soft or very soft, organic-rich clay to silty clay; 
and often containing numerous clam shells. Most of the artificial fill was non-engineered.  The fill was
often placed directly over Bay Mud with a consistency and density that is highly variable.  The depth of
bedrock is estimated to be greater than 60 feet along most of the bayside.

Historical groundwater depths are 5 to 10 feet in the North and East Bayfront subregions. Given the high
groundwater, younger Bay muds and artificial fill, the North and East Bayfronts are an area of potential
liquefaction.  Additionally, these soft materials can amplify seismic ground motions in the event of an
earthquake.

Peak ground acceleration due to a moment magnitude (M) 7.8 on the San Andreas fault is estimated as
0.60 to 0.45 g along the North and East Bayfront subregions, at the 84th percentile level. Peak ground
velocity is estimated as 2.6 to 1.5 fps along the North and East Bayfronts, at the 84th percentile level
(AECOM/AGS, 2013a).

The seismic induced hazards include settlements of the ground surface, lateral deformations,
development of excess pore water pressure, buoyancy effects on below groundwater structures, loss of
allowable bearing pressure, and increased lateral pressures on utilities and retaining structures extending
below the groundwater table.  Seismic-induced hazards may be mitigated through a program of ground
improvement.  Available techniques for soil improvement include vibro-replacement stone columns, deep
soil mixing, and grouting techniques. Alternatively, liquefaction-induced settlements can be minimized by
supporting structures on deep foundations.

6.5.3 Coastal Hazards and Sea Level Rise Considerations

Any new bayside pump station facilities along the North and East Bayfront subregions would need to
consider potential coastal hazards in their siting and design.  Coastal hazards include existing and future
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inundation and flooding from tides and storm surge and wave runup and overtopping.  Shoreline erosion
is less of a concern along the bay shoreline than the Pacific coastline since most of San Francisco’s bay
shoreline is armored; however, any supporting landside facilities located along unarmored portions of the 
shoreline should consider the potential for erosion.

Existing coastal flood hazards along the Bay shoreline are delineated in Flood Insurance Rate Maps
(FIRMs) prepared by the Federal Emergency Management Agency (FEMA) for the City and County of
San Francisco. The FIRMs depict coastal hazards due to tides, storm surge, wave runup, and wave
overtopping.

Future coastal flood hazards along the Pacific coastline have been evaluated by the U.S. Geological
Survey (USGS)4 and San Francisco Bay Conservation and Development Commission (BCDC)5 for the
City and County of San Francisco.  Both datasets provide projections of future flood hazards (permanent
inundation due to daily high tides and temporary flooding due to storm surge events) along the Bay
shoreline and can be used to perform high-level assessments of potential future coastal hazards for
planning level analyses and site assessments.

At the local level, the City and County of San Francisco’s Guidance for Incorporating Sea Level Rise into
Capital Planning would also apply to landside facilities located within the City’s Sea Level Rise
Vulnerability Zone, as described in Section 6.4.3.

Strategies to address existing and future coastal hazards to bayside pump station facilities would likely
include hazard avoidance (e.g., locating landside facilities beyond the landward limit of potential future
inundation and flooding) or protection (e.g., locating landside facilities behind existing or new coastal
protection structures such as seawalls).  Site modifications to landside facilities such as raising site
elevations, elevating critical electrical and mechanical equipment above projected future flood elevations,
or floodproofing buildings or equipment enclosures would also mitigate future flood risks.

6.5.4 Operations and Maintenance

Operation and maintenance practices for new seawater pump stations located in the San Francisco Bay
region are the same as in the Pacific Ocean region and should include the following items at a minimum:

 All pumps and motors should be exercised regularly (e.g., monthly) to ensure their proper
operation.

 After each use, the pumps and all inlet and outlet piping should be flushed thoroughly with
potable or recycled water to the extent possible to expel corrosive seawater from the pipes.

 Fuel for diesel engines should be used or replaced at regular intervals to ensure it remains fresh.
Fuel tanks should always be topped off and left full after each use.

 Motor oil and other critical engine fluids should be checked and changed regularly. Air intakes and
exhaust manifolds should also be regularly inspected and maintained in good condition.

 Emergency generators should be operated periodically (e.g., monthly) to ensure their proper
operation. Fuel should be used or replaced at regular intervals to ensure it remains fresh. Fuel
tanks should always be topped off and left full after each use.

 Sites should be well maintained and kept free from accumulated trash, debris, weeds, graffiti, etc.

Unencumbered access should always be maintained (e.g., entrance gates not blocked by parked
vehicles, etc.). Building interiors should also be maintained in a clean, uncluttered, and safe
condition.

 Security systems should be checked and tested regularly to ensure proper operation.

_____________________________
4 http://ourcoastourfuture.org/
5 https://www.adaptingtorisingtides.org/maps-and-data-products/

http://ourcoastourfuture.org/
https://www.adaptingtorisingtides.org/maps-and-data-products/
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 All metallic components (visible piping and valves, motors, electrical cabinets, etc.) should be
regularly inspected for corrosion and refinished or repaired as necessary.  Protective coatings
should be maintained to prolong service life of equipment.

6.5.5 Security Considerations

Security considerations and facilities will be similar for all new seawater supplies for the EFWS, whether
located within the Pacific Ocean region or the San Francisco Bay region. General security considerations
for onshore pump stations are discussed in Section 6.2.5.  A floating pump station as described in Section
2 may have additional security considerations, including a security perimeter on the floating portion of the
pumping barge.
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Chapter 7: Intake Concepts

This chapter presents engineering, operation and maintenance elements of prospective seawater intake
systems that could support an expanded EFWS, including geological and coastal hazards,
hydrogeological factors, as well as security considerations within each of the five subregions analyzed.

7.1 Overview

There are two types of intakes being considered for this study to supply seawater to the existing EFWS
network that could be constructed by SFPUC in the future: (1) open-water intakes and (2) slant wells.
Both are discussed in the sections below.

The California Ocean Plan in general requires subsurface seawater intakes (assuming they are feasible),
rather than open water intakes.  If subsurface intakes are not feasible, open water intakes must be
screened to reduce entrainment of marine life.  This generally requires screens with openings less than
1.0 mm, to prevent entrainment of small aquatic organisms.  To minimize impingement of marine life on
open water intake screens, the through-screen velocity must generally be less than 0.5 feet per second.
Similar criteria exist for open water intakes in San Francisco Bay.

For either the ocean or bay sides of the City, consideration will be required for site-specific oceanic
conditions.  San Francisco Bay and the Golden Gate areas of the shoreline are subject to strong currents
and sediment migration (Barnard, et al., 2006).  The intakes of PS1 and PS2 have historically required
dredging due to sand accumulation, and the potential for this issue will need to be considered in siting
any new pump stations.

7.1.1 Open-Water Intakes

An open-water intake is essentially a large pipe or conduit installed underwater with its inlet located above
the seafloor or lakebed.  The inlet is usually covered with one or multiple self-cleaning, stainless steel
screens in a variety of configurations to prevent entrainment or impingement of aquatic life, underwater
vegetation, trash, or debris.

A common in-parallel multiple screen configuration is shown in Figure 7-1 and Figure 7-2.  In these
figures, each double-sided “barrel” section is considered one screen (total of four screens shown).  Figure
7-3 shows similar screens installed in a vertical configuration. In this arrangement, the screens are
installed on rails or channels that allow them to be lowered and raised.  This enables the screens to be
raised out of the water as needed for cleaning and maintenance or to be stowed while not being used, or
to be set at specific depths below the water surface.

Existing SWPS Nos. 1 and 2 both employ 60-inch-diameter reinforced concrete pipe open-water intake
tunnels that extend into San Francisco Bay just beyond the existing seawall. The length of the intake
tunnel for SWPS No. 1 is approximately 1,100 feet while the intake tunnel length for SWPS No. 2 is
approximately 160 feet. Both tunnels have flared entrances on their inlets and per the as-built drawings
the openings are covered by a single cast-iron bar screen with 3/4-inch spacing between bars.
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Source: SFPUC Calaveras Dam Replacement Project

Figure 7-1: Example of Intake Screens on Open-Water Intake Tunnel

Source: SFPUC Calaveras Dam Replacement Project

Figure 7-2: Completed Intake Screens on Open-Water Intake Tunnel
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Source: SFPUC Alameda Creek Diversion Dam Fish Passage and Screening Improvements

Figure 7-3: Intake Screens at Alameda Creek Diversion Dam
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7.1.2 Slant Wells

Slant wells are essentially groundwater wells installed at an angle, typically around 20 degrees from 
horizontal. They contain submersible pumps and motors to pump the water into a distribution system, 
storage facility, or other destination such as a water treatment plant. They are constructed near the 
shoreline with the well screen extending partially underneath the adjacent water body. A conceptual 
section view of a slant well along Ocean Beach within the Southern Dunes subregion is shown in Figure 
7-4.  Figure 7-5 shows a photograph of the installation of a slant well in Monterey Bay, CA.  A detailed 
section view of this slant well depicting the local aquifers is shown in Appendix C.  This well was 
successfully installed by California American Water Company (CalAm) within a similar ocean dune setting 
to Ocean Beach. 

The slant wells constructed for the CalAm project will not be housed in buildings but will be in below-
ground vaults within fenced sites, with above ground electrical equipment.  For slant wells constructed to 
supply seawater to the EFWS in San Francisco, it is assumed that the wells and electrical equipment will 
be fully enclosed in a building for added security and protection. A conceptual layout of a slant well 
building housing three slant wells is shown in Appendix D. Slant wells are a proven technology and have 
been utilized in numerous locations around the world.  They are commonly used as intakes for reverse 
osmosis desalination facilities located on ocean coastlines, as proposed in the CalAm project.

Figure 7-4: Conceptual Slant Well at Ocean Beach
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Source: CalAm Monterey Peninsula Water Supply Project

Figure 7-5: Slant Well Installation 

At most locations, multiple slant wells are generally required to provide a desired design flow rate to the 
destination facility because of their somewhat limited production.  Figure 7-6 depicts commonly used 
methods to group multiple slant wells together.  All wells in one of these arrays would discharge into a 
common discharge header with a single outlet pipe carrying the combined flow to the destination facility 
or distribution pipe network.  The submersible well pumps would provide sufficient head to convey the 
extracted seawater to the destination. 

Figure 7-6: Slant Well Installation Arrays
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A conceptual layout of slant wells along Ocean Beach that could supply up to 50,000 gpm is shown in 
Figure 7-7.

Figure 7-7:  Conceptual Layout of Slant Wells at Ocean Beach
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7.1.3 Intake Selection Considerations

For a new seawater supply facility located near the Pacific Ocean coastline in San Francisco, both slant
wells and open-water intakes are in general deemed feasible from an engineering perspective. This
includes the Southern Dunes, Rocky Area South, and Rocky Area North subregions of this study.
However, within certain areas of each subregion, only one type of intake may be considered feasible
based on the geology or other reasons.

For a new seawater supply facility located near the San Francisco Bay shoreline, only an open-water
intake is considered feasible, primarily due to the silty bottom of the bay which could severely limit the
production of slant wells due to low soil permeability.

Preliminary design considerations have also been developed for seawater intakes located within the five
subregions.  These design considerations are listed in Table 7-1 and discussed in the sections below.

7.1.4 Other Considerations

A summary of the existing geotechnical and geologic/seismic conditions and related hazards along with a
brief discussion of the potential future impacts of sea level rise near the coastline are presented in the
sections below. These conditions are expected to be the same or very similar as those described in
Chapter 6 for seawater pump stations within each region.  Additionally, Section 7.2.4 briefly describes the
hydrogeology of the Pacific Ocean coastline and its anticipated relationship with slant wells.  A discussion
of the hydrogeology of the San Francisco Bay shoreline is not included since slant wells are not
considered feasible in that region.

7.2 Pacific Ocean Region

This section provides a discussion of the preliminary engineering design considerations and other select
topics for intakes to support future seawater supply facilities located along the Pacific Ocean coastline in
San Francisco.  This includes the Southern Dunes, Rocky Area South, and Rocky Area North subregions
as shown in Figure 5-1.

7.2.1 Engineering Considerations

7.2.1.1 Southern Dunes Subregion
Both slant wells and open-water intakes are considered feasible in this area. Per the Ocean Plan and
CCC policy regarding seawater intake systems, the use of subsurface intakes, such as slant wells for
ocean intakes, is strongly preferred over open-water intakes.  A drawback for slant wells is the number
required to produce large flows.  Preliminary estimates for slant well production along Ocean Beach
(based on a desktop review of available hydrogeologic data) is approximately 3,000 gpm per well.  For
10,000 gpm of total capacity, up to four slant wells would therefore be required.  For 50,000 gpm of total
capacity, up to 17 wells would be required.
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Table 7-1: Open-Water Intake and Slant Well Preliminary Design Considerations

Intake
Parameters

vs.
Seawater

Supply
Capacity

Subregion

Intake Design Considerations by Subregion
Existing Seawater Pump

Stations
Ocean/Southern

Dunes
Ocean/Rocky

Area South
Ocean/Rocky
Area North

SF Bay/North
Bayfront

SF Bay/East
Bayfront SWPS No. 1 SWPS No. 2

Potential Intake Types

Slant
Well(s)/Open

Water

Slant
Well(s)/Open

Water

Slant
Well(s)/Open

Water Open Water5
Open

Water5 Open Water Open Water

3,
00

0 
gp

m

Number of Wells3 1 1 1 N/A N/A N/A N/A

Well Screen Diameter (in.)4 18 18 18 N/A N/A N/A N/A

Well Screen Length (ft.)9 700 700 700 N/A N/A N/A N/A

Open Water Intake Diameter (in.)1,6 30 30 30 30 30 N/A N/A

Open Water Intake Length (ft.) 2,000 2,000 1,500 200 200 N/A N/A

Flow Velocity (fps) 1.34 1.34 1.34 1.34 1.34 N/A N/A

Fish Screen Slot Size (in.)2 0.04 0.04 0.04 TBD TBD N/A N/A

Number of Screens8 1 1 1 1 1 N/A N/A

6,
00

0 
gp

m

Number of Wells3 2 2 2 N/A N/A N/A N/A

Well Screen Diameter (in.)4 18 18 18 N/A N/A N/A N/A

Well Screen Length (ft.)9 700 700 700 N/A N/A N/A N/A

Open Water Intake Diameter (in.)1,6 42 42 42 42 42 N/A N/A

Open Water Intake Length (ft.) 2,000 2,000 1,500 200 200 N/A N/A

Flow Velocity (fps) 1.37 1.37 1.37 1.37 1.37 N/A N/A

Fish Screen Slot Size (in.)2 0.04 0.04 0.04 TBD TBD N/A N/A

Number of Screens8 1 1 1 1 1 N/A N/A

10
,0

00
 g

pm
7

Number of Wells3 4 4 4 N/A N/A N/A N/A

Well Screen Diameter (in.)4 18 18 18 N/A N/A N/A N/A

Well Screen Length (ft.)9 700 700 700 N/A N/A N/A N/A
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Intake
Parameters

vs.
Seawater

Supply
Capacity

Subregion

Intake Design Considerations by Subregion
Existing Seawater Pump

Stations
Ocean/Southern

Dunes
Ocean/Rocky

Area South
Ocean/Rocky
Area North

SF Bay/North
Bayfront

SF Bay/East
Bayfront SWPS No. 1 SWPS No. 2

Potential Intake Types

Slant
Well(s)/Open

Water

Slant
Well(s)/Open

Water

Slant
Well(s)/Open

Water Open Water5
Open

Water5 Open Water Open Water

Open Water Intake Diameter (in.)1,6 60 60 60 60 60 60 60

Open Water Intake Length (ft.) 2,000 2,000 1,500 200 200 1,100 160

Flow Velocity (fps) 1.12 1.12 1.12 1.12 1.12 1.21 1.21

Fish Screen Slot Size (in.)2 0.04 0.04 0.04 TBD TBD 3/4 3/4

Number of Screens8 1 1 1 1 1 1 1

20
,0

00
 g

pm

Number of Wells3 7 7 7 N/A N/A N/A N/A

Well Screen Diameter (in.)4 18 18 18 N/A N/A N/A N/A

Well Screen Length (ft.)9 700 700 700 N/A N/A N/A N/A

Open Water Intake Diameter (in.)1,6 72 72 72 72 72 N/A N/A

Open Water Intake Length (ft.) 2,000 2,000 1,500 200 200 N/A N/A

Flow Velocity (fps) 1.56 1.56 1.56 1.56 1.56 N/A N/A

Fish Screen Slot Size (in.)2 0.04 0.04 0.04 TBD TBD N/A N/A

Number of Screens8 2 2 2 2 2 N/A N/A

30
,0

00
 g

pm

Number of Wells3 10 10 10 N/A N/A N/A N/A

Well Screen Diameter (in.)4 18 18 18 N/A N/A N/A N/A

Well Screen Length (ft.)9 700 700 700 N/A N/A N/A N/A

Open Water Intake Diameter (in.)1,6 96 96 96 96 96 N/A N/A

Open Water Intake Length (ft.) 2,000 2,000 1,500 200 200 N/A N/A

Flow Velocity (fps) 1.31 1.31 1.31 1.31 1.31 N/A N/A
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Intake
Parameters

vs.
Seawater

Supply
Capacity

Subregion

Intake Design Considerations by Subregion
Existing Seawater Pump

Stations
Ocean/Southern

Dunes
Ocean/Rocky

Area South
Ocean/Rocky
Area North

SF Bay/North
Bayfront

SF Bay/East
Bayfront SWPS No. 1 SWPS No. 2

Potential Intake Types

Slant
Well(s)/Open

Water

Slant
Well(s)/Open

Water

Slant
Well(s)/Open

Water Open Water5
Open

Water5 Open Water Open Water

Fish Screen Slot Size (in.)2 0.04 0.04 0.04 TBD TBD N/A N/A

Number of Screens8 3 3 3 3 3 N/A N/A

40
,0

00
 g

pm

Number of Wells3 14 14 14 N/A N/A N/A N/A

Well Screen Diameter (in.)4 18 18 18 N/A N/A N/A N/A

Well Screen Length (ft.)9 700 700 700 N/A N/A N/A N/A

Open Water Intake Diameter (in.)1,6 108 108 108 108 108 N/A N/A

Open Water Intake Length (ft.) 2,000 2,000 1,500 200 200 N/A N/A

Flow Velocity (fps) 1.38 1.38 1.38 1.38 1.38 N/A N/A

Fish Screen Slot Size (in.)2 0.04 0.04 0.04 TBD TBD N/A N/A

Number of Screens8 4 4 4 4 4 N/A N/A

50
,0

00
 g

pm

Number of Wells3 17 17 17 N/A N/A N/A N/A

Well Screen Diameter (in.)4 18 18 18 N/A N/A N/A N/A

Well Screen Length (ft.)9 700 700 700 N/A N/A N/A N/A

Open Water Intake Diameter (in.)1,6 120 120 120 120 120 N/A N/A

Open Water Intake Length (ft.) 2,000 2,000 1,500 200 200 N/A N/A

Flow Velocity (fps) 1.40 1.40 1.40 1.40 1.40 N/A N/A

Fish Screen Slot Size (in.)2 0.04 0.04 0.04 TBD TBD N/A N/A

Number of Screens8 5 5 5 5 5 N/A N/A

Notes:
1. Assumed to be reinforced concrete pipe (RCP).
2. Slot size for ocean intake screens:  1 mm (0.04 inches).  Slot size for screens on bay side to be determined (TBD). Actual size shown for existing SWPS Nos.1 and 2.
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3. Estimated production of 3,000 gpm per well; needs to be confirmed by additional analysis.
4. Estimated diameter; needs to be confirmed by additional analysis.
5. Slant wells generally not considered feasible due to silty bottom of SF Bay and regulatory challenges.
6. Actual diameter of intake tunnels for existing SWPS No. 1 and 2 is 60-inch.
7. Actual capacity of existing SWPS No. 1 and 2 is 10,800 gpm (4 pumps @ 2,700 gpm each).
8. Assuming up to 10,000 gpm per tee screen, with maximum through-screen velocity of < 0.5 fps
9. Estimated length, needs to be confirmed by additional analysis.
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For an open-water intake supplying a traditional pump station, the size of the intake pipe required will
depend on the desired pump station capacity. The preliminary estimated intake tunnel diameters for each
of the considered pump station capacities are shown in Table 7-1 for each subregion in which this type of
intake is feasible. Diameters range from 60 inches (for 10,000 gpm) to 120 inches (for 50,000 gpm) and
are the same size for all subregions for a given capacity.  This size of intake pipeline or tunnel will
produce a flow velocity under approximately 1.5 fps at peak intake capacity. Table 7-1 also lists other
required design criteria for open-water intakes. Most of the missing or unconfirmed data will need to be
determined during the next phase of this project following additional evaluation.

It is assumed for this study that open water intakes will be constructed of reinforced concrete pipe for
corrosion resistance. Most of an intake conduit could be buried with only the intake head containing the
screens exposed above the seafloor, supported on concrete piles drilled into the seafloor. The top
elevation of the fish screens should be well below mean high-water level yet their inverts high enough off
the seafloor to not get buried by accumulating silt over time. The intake conduit would run nearly
horizontal to a gallery or wet well at the pump station, where the seawater would be pumped out of and
discharged via a common outlet pipe, or pipes, into the high pressure EFWS network as needed.  If a
vertical fish screen configuration is employed, a concrete intake structure could be built at the edge of the
shoreline with the intake conduit running to the pump station.

7.2.1.2 Rocky Area South Subregion
Depending on the location, either type of intake type or just slant wells are feasible for this subregion.
Both open water intake and slant well options are considered feasible for a facility located near Balboa
Street and the Great Highway, where direct access to the north end Ocean Beach could be obtained.
However, north of this area in the cliff region only open-water intakes may be feasible.

The subsurface geology of the cliffs and bluffs is predominately bedrock, which is not conducive to slant
well installation or production. The intake tunnel would need to be bored underneath the beach and cliffs
and a submerged intake pipe extended out into the ocean above the seafloor with screens on the end
and supported by drilled concrete piles.  Alternatively, the tunnel could travel underneath the seafloor then
rise above the seafloor at the end via a vertical intake structure.  A vertical access shaft would be required
for pumps to lift seawater to the ground surface to deliver directly into the existing EFWS network in the
area. The pump station on the surface would house the electrical, communications, and security
equipment and emergency generator.

7.2.1.3 Rocky Area North Subregion
For a seawater pump station located on Baker Beach within this subregion, both types of intake are
considered feasible.  Outside of Baker Beach only open-water intakes may be feasible. The installation
method and construction challenges for an intake tunnel would be the same as described for the Rocky
Area South subregion.

7.2.2 Geologic and Geotechnical Considerations

Geotechnical and seismic induced hazards for facilities located along the Pacific Ocean coastline include
liquefaction, landslides, tsunami runup and seismic ground shaking. Factors influencing these hazards
include geologic conditions, topography, groundwater levels and distance to active faults.

The underlying geology of San Francisco is characterized by rock of Late Mesozoic or Early Cretaceous
age covered by a variably thick sequence of Quaternary alluvial and eolian sediments, as thick as 300
feet. The oceanside locations for the pump station facilities would generally lie either in the beach and
sand dune geologic unit along the Southern Dunes and Rocky Area North subregions or Franciscan



EFWS Seawater Supply Pre-Feasibility Study
4 June 2021

Prepared for San Francisco Public Utilities Commission AECOM
7-13

Complex sedimentary rocks of the Rocky Area South and portions of the Rocky Area North subregions.
The dune deposits cover most of the slopes and hills in western and northern San Francisco. The
deposits occur mainly in large sheets, with beach sands mapped along the active Pacific and Golden
Gate shorelines. These deposits consist of well sorted fine to medium-grained sand that is wave sorted
and subject to shallow saline groundwater. The depth of bedrock is estimated to be greater than 60 feet
along the Southern Dunes and Rocky Area North. Franciscan rocks exposed in San Francisco range in
age from Late Jurassic through Cretaceous age (165 to 65 million years old).

Historical groundwater depths in the oceanside region vary from 10 to 30 feet in the Southern Dunes and
depths of 50 feet in the rocky areas. Given the high groundwater and soft sands, the Southern Dunes
area is an area of potential liquefaction. Additionally, these soft materials can amplify seismic ground
motions in the event of an earthquake. Based on the topography the rocky areas may be subjected to
landslides.

Peak ground acceleration due to a moment magnitude (M) 7.8 on the San Andreas fault is estimated as
0.84 g along the Southern Dunes, 0.72 g along the Rocky Area South and 0.64 g in the Rocky Area
North, at the 84th percentile level. Peak ground velocity is estimated as 4.0 to 3.3 fps along the Southern
Dunes and 3.3 to 2.6 fps along the rocky areas, at the 84th percentile level (AECOM/AGS, 2013a).

The seismic induced hazards include settlements of the ground surface, lateral deformations,
development of excess pore water pressure, buoyancy effects on below groundwater structures, loss of
allowable bearing pressure, and increased lateral pressures on utilities and retaining structures extending
below the groundwater table. Seismic-induced hazards may be mitigated through a program of ground
improvement. Available techniques for soil improvement include vibro-replacement stone columns, deep
soil mixing, and grouting techniques. Alternatively, liquefaction-induced settlements can be minimized by
supporting structures on deep foundations.

7.2.3 Coastal Hazards and Sea Level Rise Considerations

Any new oceanside intake facilities (such as slant wells and well heads) along the Southern Dunes,
Rocky Area South, or Rocky Area North subregions would need to consider potential coastal hazards in
their siting and design. Coastal hazards include existing and future inundation and flooding from tides and
storm surge, wave runup and overtopping, seasonal and inter-annual beach width fluctuations, wind-
blown sand, event-based storm erosion, and long-term shoreline change. Open-water intakes should also
consider potential wave and geomorphic hazards (such as sediment burial or scour), depending on their
location and depth.

Data sources depicting coastal flood and erosion hazards for existing and future conditions along the
Pacific coastline are described in Section 6.4.3. The City and County of San Francisco’s Guidance for
Incorporating Sea Level Rise into Capital Planning would also apply to seawater intake projects located
within the city’s Sea Level Rise Vulnerability Zone, as described in Section 6.4.3.

Strategies to address existing and future coastal hazards to oceanside intake facilities would likely include
hazard avoidance (e.g., locating well heads beyond the landward limit of potential future coastal hazards)
or protection (e.g., locating well heads behind existing or new coastal protection structures such as
seawalls).  Slant wells buried under the sandy beach should consider event-based, seasonal, inter-
annual, and long-term shoreline change to minimize the likelihood of exposure of the pipes due to beach
profile changes.  Slant wells bored through coastal bluffs or cliffs should consider projected cliff retreat to
avoid potential erosion hazards.
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7.2.4 Hydrogeology of the Pacific Ocean Coastline

Figure 7-8 depicts a geologic map of the San Francisco area and perimeter shorelines (Graymer et. al.,
2006).  The various colors on this map illustrate the following Quaternary units: Gray= Artificial Fill (AF),
Pink= Landslide and hillslope deposits (Qsl), Yellow = Sand dunes (Qd), Orange = Colma Formation (Qc),
Green = older Quaternary Alluvium (Qpa), and Merced Formation = light blue.  Franciscan Complex
Bedrock is not shown.

Most of the Pacific coastline from Fort Funston on the south to the north end of Ocean Beach is
characterized as sand dunes (Qd, shaded yellow) with localized areas of landslide and hillslope deposits
(Qsl, shaded pink) near the southern end (north and south of Lake Merced). Much of the coastline north
of Ocean Beach to the Golden Gate Bridge is bedrock, with sand dunes near China and Baker Beaches
and areas of landslide and hillslope deposits near the cliffs in the Lands End area and south of the bridge.
This map also depicts the shoreline of San Francisco Bay circa 1850 (blue line) and extent of historic
marshes circa 1898 (blue crosshatch) compared to the current existing shoreline at the edge of reclaimed
lands (af, shaded grey).
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Figure 7-8: Geologic Map of San Francisco 

Figure 7-9 shows the offshore geology of the Pacific coastline in San Francisco (simplified from Greene 
et. al., 2014, 2015). This map indicates that at Ocean Beach, the area offshore consists of Holocene 
marine and San Francisco Bay sand deposits, Holocene sand wave deposits, and Holocene inner ebb-
tidal delta deposits.  All the offshore area within approximately 3,000 feet of the coastline (i.e., the area 
where slant wells will be installed) consists of Holocene marine and San Francisco Bay sand deposits, 
which is considered conducive to slant wells.  Bathymetry of the offshore of San Francisco shows the sea 
water depth increases towards the west (ocean) slowly (i.e., seafloor is relatively flat), and the water 
depth is relatively uniform from north to south in the vicinity of the coastline (within approximately 3,000 
feet of the coastline) at Ocean Beach. 

L!ands 

En\ 

Fulton St 

Pacific 
Ocean 

Qd 

Lake 
Merced 

Qd 

Qs~ ~ 
~ 

Merced 

Formation ~ ,, 

122'·,ow 

al 

C' 

Qc 
G) 

Qc 

l 

• 0 0.5 1 ml 

~ 1··1• 1••1 t.'<J57JI Ii Ii I I 

s 00.5 1 km 

122 2'ZY1W 



EFWS Seawater Supply Pre-Feasibility Study
4 June 2021

Prepared for San Francisco Public Utilities Commission AECOM
7-16

Figure 7-9: Offshore Geologic Map of Pacific Coastline in San Francisco

Ocean Beach is the western edge of the Westside Groundwater Basin as shown in Figure 7-10. This is 
the largest groundwater basin in San Francisco and is located primarily within the Outer Sunset District, 
portions of Golden Gate Park, and the Outer Richmond District in San Francisco.  The primary water-
yielding formations within the Westside Groundwater Basin are the Pliocene to Pleistocene Merced 
Formation, the Pleistocene Colma Formation, and Quaternary dune sand, which overlay bedrock of the 
Franciscan Complex.  Groundwater development has primarily occurred in the Colma and Merced 
Formations, although the deeper Merced Formation is the principal water-producing aquifer in the basin. 
The shallower Colma Formation is also of interest because Lake Merced and Pine Lake are incised within 
this formation.

Figure 7-11 shows a geologic cross-section of the Pacific coastline from the southern City/County limits to 
Lands End.  Known aquifers and clay layers are shown on this figure, including the shallow aquifer above 
approximately 100 feet below ground surface (bgs), primary production aquifer between approximately 
100 ft to 400 ft bgs, and the deep aquifer below that to bedrock. This figure also shows bedrock rising 
from approximately 500 to 600 ft bgs to surface exposure in the Lands End area on the left side of the 
figure.  Also shown is the location and depth of several existing municipal wells and irrigation wells 
installed near this cross-section cut.  In general, slant wells will be much shallower than typical vertical 
groundwater wells.
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Source: https://www.westsidewaterresources.org/projects/project1/

Figure 7-10: Westside Groundwater Basin in San Francisco

https://www.westsidewaterresources.org/projects/project1/
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Source:  San Francisco Public Utilities Commission, 2016

Figure 7-11: Geologic Cross Section of North Westside Groundwater Basin

Table 7-2 lists general considerations for slant wells installed along the Pacific coastline.  Table 7-3 
identifies capacity, design, and construction considerations for slant wells. 

Table 7-2: General Considerations for Slant Wells

Item # Description

1 The most favorable conditions for a subsurface feedwater supply using slant wells are where 
permeable alluvial deposits extend offshore (typically near the mouths of streams and rivers).

2 Slant wells receive a high percentage of their recharge from ocean water sources including vertical 
leakage through the seabed and horizontal recharge from offshore aquifers.

3 For slant wells, there is no theoretical limit on the maximum number of wells. The only limitation is on 
the permeability of the near-shore and offshore aquifers, areal and vertical extent of these deposits.

4
For multiple well arrays, interference between wells and well pods govern the number and spacing of 
wells, while geologic conditions and coastline land availability governs the limitation on spatial and 
vertical extent of the well fields

5 Regarding permits, slant wells typically have a more favorable view by regulatory agencies and 
environmental community, making them easier to permit than other intake systems.

6 Percentage of recharge from inland and ocean water sources, as well as potential impacts, are 
typically determined using site-specific calibrated groundwater models (flow and transport models).

7 Proven well design methods developed for vertical water supply wells may be applied to slant wells; 
and proven well construction technology embraces the principle of “simple and strong.”

8 Well casing and screen need to be strong and made of corrosion resistant materials capable of 
withstanding the initial construction as well as multiple rehabilitations in a seawater environment.

9 Well logging of slant wells requires special tools and methods for successful logging.
10 Slant well layouts include multiple wells from one central wellhead area.
11 Coastal erosion and sea level rise are factors affecting the siting of slant well layouts.

12 Slant well angles and lengths can be varied to minimize salinity variations and as required for site-
specific aquifers.
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Item # Description

13 The cone of depression in the vicinity of slant wells is oval shaped with the highest drawdown
occurring in the center of the vertical projection of the well screen.

14 Sustainability of a slant well supply includes periodic rehabilitation with an expected frequency
ranging between three to five years, or more, depending on site conditions and operation.

15 Experience with Monterey Peninsula Water Supply Project has shown that telescoping can extend
250 to 320 ft before a reduction in diameter is required.

16 Slant wells can be pumped at high capacities using submersible pumps placed on an angle and
centered within the pump house chamber.

Table 7-3: Capacity-Design-Construction Considerations for Slant Wells

Subject Area Item # Description

Slant Well Capacity,
Design, and
Construction

1 Does the near-shore and subsea materials consist of sand and gravel? Or is the
aquifer highly permeable underneath the seafloor?

2

Does the high permeable aquifer have sufficient thickness (e.g., high
transmissivity), and are in hydraulic continuity with the ocean? Are there
confining layers (clay layers) inhibiting either horizontal or vertical recharge to
the well?

3

If the subsea materials consist of consolidated rocks (e.g., sandstone, limestone,
granite, or other rock), do these rocks contain sufficient secondary porosity
features (joints and fissures) in hydraulic continuity with the seafloor?  -
Production and filtration are generally not as efficient as alluvial systems except
for karstic limestones.

4

Slant well capacity is a function of the aquifer parameters (e.g., horizontal and
vertical hydraulic conductivity, storability, leakance, etc.), as well as the screened
interval of the well and angle below horizontal. Especially critical is the amount of
vertical leakage through the benthic zone of the sea floor.

5
Well capacity can be evaluated by long term pumping test. Well capacity can be
extrapolated from the specific capacity diagram developed from the Test Slant
Well step drawdown test and modified for additional well screen length.

6

Proper slant well design should maximize aquifer production, stabilize fine-
grained materials, and maintain as large a screen slot opening as possible. The
single most important design objective is prevention of fine-grained materials
(sand and silt) from entering the well.

7 Well capacity can be evaluated by numerical groundwater model (MODFLOW
model) if the seafloor aquifer is well characterized.
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Subject Area Item # Description

Wellhead Location
(permitting, access,
environmental and
operational factors)

1

Slant wells should be located as close to the ocean as possible (to maximize
recharge from ocean sources and minimize impacts to inland resources). This
maximizes both vertical leakage through the seabed and horizontal recharge
from offshore aquifers.

2
Other factors include coastal erosion, 100-year flood event, sea level rise, and
proximity to sensitive habitat, well construction footprints and access to the well
drilling site and equipment staging area

3 Access and Maintenance: Periodic access to the wellhead area for regular
measurements within the well and routine well redevelopment

4
Wellhead Depth Below Land Surface: Typically, slant well wellheads are buried
3-5 ft below ground surface to minimize any nuisance and still allow access to
the site

5

Environmental Concerns:  a). Adverse impacts to the natural environment (e.g.,
sensitive ecological or environmental areas) during construction and operation; 
b). Slant wellfield production and its pumping (resulting cone of depression) may
result in lowering of water levels in upgradient area (east of great highway), thus
potentially affecting the vegetation and native riparian species sensitive to water
level decreasing; and c). Pumping-induced drawdown causes higher gradient
towards ocean and higher groundwater migration towards the ocean (potentially
causing faster COC migrations towards the sea if there are any COC plumes
near the coast).

6 Geotechnical Issues: Beach facilities geotechnical conditions, potential geologic
and seismic hazards, including seismic shaking, liquefaction, and beach erosion.

7
Operational Concerns (Project Impacts): Impacts may occur from interference
with onshore groundwater pumping levels (lower the pumping rates of inland
wells) and effects on nearby water body.

8

Changes in Freshwater/Saltwater Interface: Where seawater intrusion exists,
slant well pumping from offshore aquifers can constitute a seawater intrusion
control measure due to the interception of seawater and stabilization of the
interface which otherwise would move inland, contributing to seawater intrusion

9

Other Factors: Other important factors include coastal erosion, the landward
extent of a 100-year flood event, and sea-level rise (risk of sea level changes
during a 50-year life cycle) in designing an adequate set-back distance from the
ocean.

7.2.5 Operations and Maintenance

Operation and maintenance practices for open-water intake structures or slant wells constructed in the
Pacific Ocean region should include the following items at a minimum:

 Submersible pumps and motors in slant wells should be exercised regularly (e.g., monthly) to
ensure their proper operation.

 Permanently submerged fish screens for open water intakes should be regularly inspected,
cleaned, and maintained using a diver.

 The dry land area over slant wells should be kept free from potential sources of contamination
that could possibly infiltrate into the aquifer and contaminate the groundwater.

 Interior of well screens for slant wells should be regularly inspected (e.g., annually) via
underwater video camera.

 Slant well array wellhead enclosure sites should be well maintained and kept free from
accumulated trash, debris, weeds, graffiti, blown sand, etc.  Unencumbered access should
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always be maintained (e.g., entrance gates not blocked by parked vehicles, etc.). Enclosure
interiors should also be maintained in a clean, uncluttered, and safe condition.

 Security systems should be checked and tested regularly to ensure proper operation.
 All metallic components (visible piping and valves, electrical cabinets, etc.) should be regularly

inspected for corrosion and repaired as necessary. Protective coatings should be maintained in
excellent condition.

 Emergency generators should be operated periodically (e.g., monthly) to ensure their proper
operation. Fuel should be used or replaced at regular intervals to ensure it remains fresh. Fuel
tanks should always be topped off and left full after each use.

7.3 San Francisco Bay Region

This section provides a discussion of the preliminary engineering design considerations and other select
topics for intakes to support future seawater supply facilities located along the San Francisco Bay
shoreline in San Francisco. This includes both the North Bayfront and East Bayfront subregions as shown
in Figure 5-1.

7.3.1 Engineering Considerations

7.3.1.1 North and East Bayfront Subregions
Only open-water intakes are considered feasible to support new seawater pump stations installed along
the bay in either subregion. As mentioned in Section 7.1.1, for an open-water intake, the size of the intake
conduit required is dependent upon the desired pump station capacity.  The preliminary estimated intake
conduit diameters for each of the considered pump station capacities are shown in Table 7-1 for these two
subregions.  Diameters range from 60 inches (for 10,000 gpm) to 120 inches (for 50,000 gpm) and are
the same size in all subregions for a given capacity.  This size of tunnel will produce a flow velocity under
approximately 1.5 fps at peak intake capacity. Table 7-1 also lists other required design criteria for open-
water intakes. Most of the unknown or unconfirmed data will need to be determined during the next phase
of this project following additional evaluation.

7.3.2 Geologic and Geotechnical Considerations

Geotechnical and seismic induced hazards for facilities located along the bay include liquefaction,
landslides, tsunami runup and seismic ground shaking.  Factors influencing these hazards include
geologic conditions, topography, groundwater levels and distance to active faults.

The underlying geology of San Francisco is characterized by rock of Late Mesozoic or Early Cretaceous
age covered by a variably thick sequence of Quaternary alluvial and eolian sediments, as thick as 300
feet. The bayside locations for the pump station facilities lie in regions with beach and dune sand geologic
units or bay muds and artificial fill.  Younger Bay Muds are around the shore of the San Francisco Bay
and mostly covered by artificial fill.  The thickness of the Younger Bay Mud is variable from 10 to 70 feet
around the San Francisco Bay.  The Younger Bay Mud is soft or very soft, organic-rich clay to silty clay; 
and often containing numerous clam shells. Most of the artificial fill was non-engineered.  The fill was
often placed directly over Bay Mud with a consistency and density that is highly variable. The depth of
bedrock is estimated to be greater than 60 feet along most of the bayside.

Historical groundwater depths are 5 to 10 feet in the North and East Bayfront subregions. Given the high
groundwater, younger Bay muds and artificial fill, the North and East Bayfronts are areas of potential
liquefaction.  Additionally, these soft materials can amplify seismic ground motions in the event of an
earthquake.
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Peak ground acceleration due to a moment magnitude (M) 7.8 on the San Andreas fault is estimated as
0.60 to 0.45 g along the North and East Bayfronts, at the 84th percentile level. Peak ground velocity is
estimated as 2.6 to 1.5 fps along the North and East Bayfronts, at the 84th percentile level (AECOM/AGS,
2013a).

The seismic induced hazards include settlements of the ground surface, lateral deformations,
development of excess pore water pressure, buoyancy effects on below groundwater structures, loss of
allowable bearing pressure, and increased lateral pressures on utilities and retaining structures extending
below the groundwater table.  Seismic-induced hazards may be mitigated through a program of ground
improvement.  Available techniques for soil improvement include vibro-replacement stone columns, deep
soil mixing, and grouting techniques.  Alternatively, liquefaction-induced settlements can be minimized by
supporting structures on deep foundations.

7.3.3 Coastal Hazards and Sea Level Rise Considerations

Any new bayside intake facilities (such as open-water intakes and supporting landside infrastructure)
along the North and East Bayfront subregions would need to consider potential coastal hazards in their
siting and design.  Coastal hazards include existing and future inundation and flooding from tides and
storm surge and wave runup and overtopping. Shoreline erosion is less of a concern along the bay
shoreline than the Pacific coastline since most of San Francisco’s bay shoreline is armored; however, any 
supporting landside facilities located along unarmored portions of the shoreline should consider the
potential for erosion. Like open water intakes within the Pacific Ocean region, open water intakes within
the Bay region should also consider potential wave and geomorphic hazards (such as sediment burial or
scour), depending on their location and depth.

Data sources depicting coastal flood hazards for existing and future conditions along the bay shoreline
are described in Section 6.3.3. The City and County of San Francisco’s Guidance for Incorporating Sea
Level Rise into Capital Planning would also apply to seawater intake projects located within the city’s Sea
Level Rise Vulnerability Zone, as described in Section 6.2.3.

Strategies to address existing and future coastal hazards to bayside intake facilities would likely include
hazard avoidance (e.g., locating facilities beyond the landward limit of potential future inundation and
flooding) or protection (e.g., locating facilities behind existing or new coastal protection structures such as
seawalls). Site modifications to landside facilities such as raising site elevations, elevating critical
electrical and mechanical equipment above projected future flood elevations, or floodproofing buildings or
equipment enclosures would also mitigate future flood risks.

7.3.4 Operations and Maintenance

Operation and maintenance practices for open-water intake structures constructed in the San Francisco
Bay region are the same as the Pacific Ocean region and should include the following items at a
minimum:

 Submersible pumps and motors in slant wells should be exercised regularly (e.g., monthly) to
ensure their proper operation.

 Permanently submerged fish screens should be regularly inspected, cleaned, and maintained
using a diver.

 Security systems should be checked and tested regularly to ensure proper operation.
 All metallic components (visible piping and valves, electrical cabinets, etc.) should be regularly

inspected for corrosion and repaired as necessary. Protective coatings should be maintained in
excellent condition.
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 Emergency generators should be operated periodically (e.g., monthly) to ensure their proper
operation. Fuel should be used or replaced at regular intervals to ensure it remains fresh. Fuel
tanks should always be topped off and left full after each use.
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Chapter 8: Integration with Other City Initiatives

This chapter provides an overview of the need for consideration of other development and redevelopment
plans within the city, and how expansion of the EFWS could impact (positively or negatively) other
infrastructure initiatives.

The City of San Francisco is ever changing in terms of population, business, and industries. The
infrastructure to support the city and region is continually expanded, upgraded, and adapted to meet ever-
changing needs. There are numerous development and redevelopment initiatives in progress or planned
throughout the city; it is important to consider this context when evaluating options for additional seawater
supplies for the EFWS.

Similarly, it is important to consider environmental, social, and governance (ESG) issues underway within
the City.  Social, economic, racial, gender, and other equity concerns are a factor in San Francisco
decision-making, and may impact development of new seawater pump stations.

Examples of planned development and redevelopment on the Bay side and ocean side of the city are
shown in Figure 8-1 and Figure 8-2.

Figure 8-1: Potential Bay-Side Redevelopment
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Figure 8-2: Potential Ocean-Side Redevelopment

Addition of new seawater supplies for the EFWS will need to be coordinated with these development and 
redevelopment efforts.  Opportunities exist for creation of co-benefits, such as integrating new EFWS 
components into the urban landscape with the inclusion of amenities, as has been done in other urban 
settings.  

An example of such co-benefits is the False Creek Pump Station at David Lam Park in Vancouver, BC, 
shown in Figure 8-3.  The pump station is an integral part of this downtown waterfront park.  During 
monthly testing of the pump station systems, water displays occur on the first Friday of each month.

Figure 8-3: False Creek Pump Station at David Lam Park, Vancouver BC
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Chapter 9: Costs

This chapter provides a summary of the initial and lifecycle costs of addition of new seawater intake
sources for the EFWS.  Details of the cost estimates are included in Appendix E.

9.1 Initial Design & Construction

Estimated initial costs at this pre-feasibility study level for the different subregions and flow rates are
summarized in Table 9-1.  These values include design, permitting, and related up-front costs from the
intake location to the closest tie-in to the existing EFWS, but do not include costs associated with
increasing piping sizes of the existing EFWS to accommodate additional flows.

Table 9-1: Estimated Initial Costs

The costs summarized in Table 9-1 are allocated among costs for environmental / permitting / land
acquisition; costs for the pump station itself; and costs for the piping to connect to the EFWS, as shown in
Table 9-2.

Ocean Side Bay Side 

Southern Dunes R Area South Alea North North Bayfront East Ba ront 

Intake Type : Slant We lls Open Water Slant Wells 
Ope n Wate r Open Wate r 

Sla nt Wells Open Water Open Water Open Water 
(Oce an Beach) (Bluffs) 

3,000gpm 41 68 39 67 18 39 62 24 25 
6,000gpm 51 76 50 7S 1!I 48 68 25 26 

10,000gpm 78 100 79 101 U2 69 87 43 44 
20,000gpm 99 123 104 128 174 97 115 57 58 

30,000gpm 120 155 124 159 DI 116 144 74 74 
40,000gpm 146 189 149 192 U4 141 175 !12 !13 
50,000gpm 169 224 174 229 - 164 209 112 113 

Color scheme for each f low: Lowest Initial Cost Highest Initial Cost (Million$, 2020 basis) 
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Table 9-2: Estimated Initial Costs by Cost Category -Southern Dunes Rockv Area South Rodtv Alea North North Bayfront East Bayfront 

Flow Component Open Water Open Water 
Slant Wells Open Water Slant Wells Slant Wells Open Water Open Water Open Water 

(Ocean Beach) (Bluffs) 

Environmental/ Permitting/ Land Acq. 8.0 8.9 8.0 8.9 8.9 8.0 8.9 8.9 8.9 

Pump St ation 7.7 34.3 7.7 34.3 33.3 7.2 28.8 14.2 14.2 
3,000gpm 

Piping 25.0 25.0 23.3 23.3 28.0 23.8 23.8 0.9 1.8 

TOTAL (rounded up) 41 li8 39 ti7 10 39 62 24 25 

Environmental/ Permitting/ Land Acq. 8.2 9.2 8.2 9.2 9.2 8.2 9.2 9.2 9.2 

Pump St ation 11.2 35.1 11.2 35.1 34.1 10.7 29.6 15.0 15.0 
6,000gpm 

Piping 3L2 31.2 3LO 31.0 35.5 29.2 29.2 1.0 1.8 

TOTAL (rounded up) 51 76 50 75 79 48 68 25 26 

-- Environmental/ Permitting/ Land Acq. 10.4 12.1 10.4 12.1 12,1 10.4 12.1 13.8 13.8 

Pump Station 29.7 50.1 297 50.1 69.0 29.2 44.6 28.2 28.2 
10,000gpm 

Piping 37.S 37.S 38.7 38.7 41.0 29.8 29.8 1.1 2.0 

TOTAL (rounded up) 78 100 79 101 122 69 87 43 44 
Environmental/ Permitting/ Land Acq. 11.9 13.6 11.9 13.6 13.6 11.9 13.6 16.0 16.0 

Pump Stat ion 45.9 68.0 45.9 68.0 111.2 45.4 61.5 40.1 40.1 
20,000gpm 

Piping 41.6 41.6 46.5 46.5 49.5 39.5 39.5 1.2 2..2 

TOTAL (rounded up) 99 123 104 128 174 97 115 57 sa 
Environmental/ Permitting/ Land Acq. 13.4 15.1 13.4 15.1 15.1 13.4 15.1 18.1 18.1 

Pump Station 58.7 92.4 58.7 92.4 168.0 58.2 83.9 54.1 54.1 
30,000gpm 

Piping 47.9 47.9 51.6 51.6 55.5 44.8 44.8 1.3 2.2 

TOTAL (rounded up) 120 155 124 159 239 116 144 74 74 
Environmental/ Permitting/ Land Acq. 14.9 16.8 14.9 16.8 16.8 14.9 16.8 20.7 20.7 

Pump Stat ion 74.9 115.4 74.9 115.4 233.2 74.4 105.9 69.6 69.6 
40,000gpm 

Piping 56.2 56.2 59.4 59.4 64.0 51.8 51.8 1.4 2.3 

TOTAL (rounded up) 146 189 149 192 314 141 175 92 93 

Environmental/ Permitting/ Land Acq. 16.3 18.8 16.3 18.8 18.8 16.3 18.8 23.6 23.6 

Pump St ation 87.7 140.8 87.7 140.8 309.9 87.2 130.3 86.6 86.6 
50,000gpm 

Piping 64.S 64.5 69.7 69.7 74.8 60.2 60.2 1.6 2.5 

TOTAL (rounded up) 169 224 174 229 41M 164 209 112 113 

Color scheme for each flow: Lowest Init ial Cost Highest Initial Cost (Million$, 2020 basis) 
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9.2 Lifecycle Cost

Lifecycle costs for the seawater intakes in the different subregions are shown in Table 9-3 below.  These
costs are based on a 45-year lifecycle and 4% interest rate, assuming shorter-lived components (i.e. the
slant well intakes and pumps or the open water intake screens) will be replaced at the 15th and 30th years,
and account for periodic operations and maintenance.

Periodic operations and maintenance costs considered include estimated diesel fuel (pump station) or
electric power (slant wells) costs, assume monthly testing, and for one major multiple alarm fire per year
with the pump station or slant wells in operation.

Table 9-3: Estimated Lifecycle Costs (Net Present Value)
Ocean Side Bay Side 

Southern Dunes Rocky Area South Rocky Area North North Bayfront East Bayfront 

Intake Type : Slant We lls Open Water Slant W e lls 
Open Water Open Water 

Slant W e lls Open Water Open Water Open Water 
(Ocean Beach) (Bluffs) 

3,000gpm 56 80 54 78 12 54 73 3!i 36 

6,000gpm 73 87 72 87 !ID 70 79 37 37 
10,000gpm 131 111 132 112 134 123 98 S5 S5 

20,000gpm 184 137 D!J 142 1llll 181 128 71 n 
30,000gpm 229 172 232 176 255 225 160 !NI 91 
40,000 gpm 286 212 289 215 3311 281 198 115 116 
50,000gpm 334 251 339 256 430 329 236 13!1 140 

* assuming 45 year t erm and 4% interest rat e 

Color scheme for each flow: LowestNPV HI estNPV (Million$, 2020 basis ) 
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Chapter 10: Project Development / Next Steps

This chapter provides a high-level summary of tasks and activities required to advance the EFWS
Seawater Supply from this initial study towards a full feasibility study and (potentially) to design and
implementation.

Advancing the concept of additional seawater intake supplies to the City’s EFWS will require further
engineering and analysis, including assessment of flow requirements, refinement of engineering aspects,
and environmental / permitting requirements.

10.1 Flow Requirements

The information contained in this study has assumed a range of potential flow rates for new seawater
supply sources for the EFWS (ranging from 3,000 gpm to 50,000 gpm) in five geographically dispersed
areas around the waterfront of the City.  Further definition of the required firefighting demands (both in
terms of quantity and location(s) of supplemental flow) is needed to advance to the next stage of planning
and analysis.

SFPUC is currently conducting a long-range planning study for the EFWS, taking into consideration
currently planned and potential future modifications to the overall EFWS system.  That study will provide
further definition of the required supplemental flows, both in terms of quantity and geographic region
where flows are required.

10.2 Engineering

Advancing the concepts presented in this report to the next stage of development will require additional
engineering analyses and investigations, including Feasibility Studies, Conceptual Engineering Reports,
and Alternatives Analysis Reports.

Some of the anticipated future investigations as part of this process include:

 Hydraulic Modeling:  Modeling of the existing and potential enhancements to the EFWS, to
determine appropriate sizes of seawater intake/pumping facilities and distribution piping to
connect to the existing EFWS

 Geotechnical Engineering:  Investigation of offshore sediment characteristics and permeability, to
provide key information for design of slant wells or foundations for open water intakes

 Structural Engineering:  Assessment of static, live, and seismic loadings (based on site-specific
locations) for intake and pumping facilities, as well as transmission lines to connect to the existing
EFWS

 Civil Engineering:  Assessments related to site selection, grading, pipeline routing, and utility
conflicts

 Mechanical Engineering:  Selection of specific pumping equipment and appurtenances, based on
flow capacities and required discharge pressures for specific seawater pump station locations
and EFWS tie-in point

 Electrical / Power Engineering:  Assessment of required sizes of diesel or electric prime movers
(and relevant backup energy sources), based upon seawater supply flow rates and required
discharge pressures
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 Supporting Engineering Disciplines:

o Topographic surveys of potential intake/pump station sites and pipeline alignments to
connect with the existing EFWS

o Bathymetric surveys of coastal areas for potential intake locations
o Coastal engineering analyses of currents and potential for sediment deposition
o Detailed cost estimates and construction schedules of concepts selected

10.3 Environmental / Permitting

Understanding and early coordination of environmental compliance and permit acquisition efforts will
result in a more efficient project planning and public outreach efforts.

Environmental compliance includes the preparation of NEPA and CEQA documentation so that affected
NEPA lead federal agencies and the City of San Francisco (as a lead CEQA agency) can document their
decision-making process under the federal and state policies.

It will be important to identify the relevant NEPA lead agency early once a preferred course of action has
been identified.

Concurrent and subsequent efforts associated with permit acquisition and various encroachment and
lease approvals from public agencies would also be required.

10.4 Implementation Timeline

The timeline to advance the concept of adding new seawater supply sources to the EFWS is largely
dependent on identification of preferred alternative(s) for development.  A general timeline is as follows:

 Planning:  Determining flow requirements; conducting feasibility studies, alternatives analyses,
and selecting a preferred alternative may take 12- 24 months.

 Environmental Review & Permitting:  Depending on the preferred course of action, NEPA and
CEQA efforts may take 18 to 24 months, and subsequent permitting would take up to 24 months.

 Design:  Depending on the preferred course of action (e.g. location(s) & size(s) of seawater
intakes), engineering design activities may take 12 – 36 months.

 Construction & Commissioning:  Depending on the preferred course of action (e.g. location(s) &
size(s) of seawater intakes), construction and commissioning activities may take 24 – 48 months.

The total project timeline is anticipated to range from 90 – 156 months (7.5 – 15 years).
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Appendix A: Planning and Resource Area Maps
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Esri, HERE, Garmin, (c) OpenStreetMap contributors, and the GIS user community

Figure 3-1: Primary Shoreline Regulatory Jurisdictions
Caltrans Right of Way
City of San Francisco Boundary
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Highway and Transit Corridors in City of San Francisco

Data Sources:
Caltrans Right of Way: https://caltrans.maps.arcgis.com/apps/webappviewer/index.html?id=04efb9a9f14c4da2aabd9ce36b7dda48/
Passenger Railways: https://opendata.mtc.ca.gov/datasets/passenger-railways-2019
Passenger Rail Stations: https://opendata.mtc.ca.gov/datasets/passenger-rail-stations-2019
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Esri, HERE, Garmin, (c) OpenStreetMap contributors, and the GIS user community

City of San Francisco Boundary
Hazardous Material Sites ±
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Miles

Hazardous Materials Sites

Data Sources:
City of San Francisco Boundary: https://data.sfgov.org/Geographic-Locations-and-Boundaries/SF-Shoreline-and-Islands/rgcx-5tix
Hazardous Material Sites: https://data.sfgov.org/Energy-and-Environment/Maher/hqsk-4xmh

Hazardous Material Sites presents development projects that are located on sites with known or suspected soil and/or groundwater contamination are
subject to the provisions of Health Code Article 22A, which is administered by the Department of Public Health.
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Appendix B: Regulatory Decision Trees
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ENCROACHMENT PERMIT APPLICATION REVIEW PROCESS 

Applicant submits Applicant provides the requested 
Encroachment Permit Application Package additional information 

~ 

~ 

• 
,. 

Preliminary review for completeness of 
Encroachment Permit information provided and acceptability of 

Application Package is returned the submitted application package 
to the Applicant to provide 

(Is the application package acceptable?) NO additional information 
~ 

YES 
, 

Application package is assessed for 
fee/deposit to begin processing 

Applicant submits additional 
,. information requested 

Permit office engineer reviews plan ~ 

•• set for completeness to begin the 
review process 

NO (Is the plan set ready for review?) -~ Applicant is notified that 
YES additional information is 

,. required 

Application package is routed to Applicant submits additional 
functional units for review information requested 

~ 

~ 

•• 

,. 

YES 
Applicant is notified that 
additional information is 

Are revisions to plan set needed? - required ~ 

NO 
,. 

Encroachment Permit 
is issued 
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HISTORIC RESOURCE DETERMINATION (HRE)
INFORMATIONAL AND SUPPLEMENTAL APPLICATION PACKET

ATTENTION: A Project Application must be completed and/or attached prior to submitting this 
Supplemental Application. See the Project Application for instructions.

Pursuant  to the California Environmental Quality Act (CEQA), public agencies must review the environmental 
impacts of proposed projects,  including  impacts to historic  resources.  This form provides  additional  
information to assist the Department  in analyzing whether a property qualifies as a historic  resource  under 
CEQA.
For questions, you can call the Planning counter at 628.652.7300 or email pic@sfgov.org where planners are 
able to assist you.
Español: Si desea ayuda sobre cómo llenar esta solicitud en español, por favor llame al 628.652.7550. Tenga en 
cuenta que el Departamento de Planificación requerirá al menos un día hábil para responder.

中文: 如果您希望獲得使用中文填寫這份申請表的幫助，請致電628.652.7550。請注意，規劃部門需要至少
一個工作日來回應。

Filipino: Kung gusto mo ng tulong sa pagkumpleto ng application na ito sa Filipino, paki tawagan ang 
628.652.7550. Paki tandaan na mangangailangan ang Planning Department ng hindi kukulangin sa isang araw 
na pantrabaho para makasagot.

WHAT IS A HISTORIC RESOURCE DETERMINATION?

The Supplemental Information for Historic Resource Determination provides additional information about a 
particular property or set of properties that is to be analyzed for historic resource impacts under the California 
Environmental Quality Act (CEQA). The information requested in this document helps Department staff determine 
whether a property is a historic resource under CEQA, and if required, the impacts of a proposed project to the 
historic resource.

WHEN IS A HISTORIC RESOURCE DETERMINATION NECESSARY?

CEQA law requires the Department to analyze a project’s impact to any known or potential historical resource. 
Before the impact of a project can be analyzed, the Department must first determine whether the subject property 
qualifies as a historical resource. The material requested in this Supplemental Information for Historic Resource 
Determination provides

Department staff with the documentation for this analysis.

This Application must be submitted when:

1. The project involves an alteration to a structure constructed more than 45 years ago that exceeds the scope 
of the Categorical Exemption Determination form; or

2. The Department requests this information in order to determine whether a property is a  Historic Resource 
(Category A) or not a Historic Resource (Category C).

Please consult the Property Information Map on the Department’s website to determine whether a property has 
been identified as a CEQA historic resource.

4 9 S o ut h Va n Nes s Av enu e, S u ite 14 0 0
Sa n F r a n c i s co, C A   941 03
www.sfplan n i ng.orgPl San Francisco 

ann1ng 
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For more information on the CEQA review processes, including the thresholds for full Historic Resource Evaluation review of 
projects, please refer to the Environmental Evaluation Screening Form found in the Project Application.

HOW DOES THE PROCESS WORK?

If required, the Supplemental Information for Historic Resource Determination must be submitted along with the Project 
Application. Once the application has been assigned to an Environmental Planner, the information in this document and 
project details will be forwarded to a Preservation Planner for historic resource review. The Preservation Planner will go 
through the material and prepare a report analyzing the property against the requirements in CEQA to determine if the 
building is a historic resource. Once completed, the final report is sent back to the Environmental Planner for other CEQA 
analysis (if applicable).

INSTRUCTIONS

Please refer to the Environmental Evaluation Screening Form for the instructions on what materials are required for 
complete CEQA analysis. The attached forms outline the materials that the Preservation Planner must have in order to 
evaluate whether a property or set of properties is a historic resource under CEQA.

All available resources must be researched and materials gathered from these sources that are relevant to the subject 
property must be submitted. The CEQA historic resource analysis will not begin until the Department determines that 
the material submitted is complete. For information on how to compile the required information, refer to the “How to 
Research a Property’s History” section of this document.

Please provide the following materials with this application:

 ☐ Photocopies: Copies are required to be submitted of all documentation used to complete this form, including copies 
of building permits and drawings, historic maps, and articles.

 ☐ Photographs: The application must be accompanied by unmounted photographs, large enough to show the nature 
of the property and the adjacent properties and area, but not over 11 X 17 inches.

All documents and other exhibits submitted with this application will be retained as part of the permanent public record 
in this case.

FEES

Please refer to the Planning Department Fee Schedule available at www.sfplanning.org For questions related to the Fee 
Schedule, you can call the Planning counter at 628.652.7300 or email pic@sfgov.org where planners are able to assist you.

Fees will be determined based on the estimated construction costs. Should the cost of staff time exceed the initial fee 
paid, an additional fee for time and materials may be billed upon completion of the hearing process or permit approval. 
Additional fees may also be collected for preparation and recordation of any documents with the San Francisco Assessor-
Recorder’s office and for monitoring compliance with any conditions of approval.

HOW TO RESEARCH A PROPERTY’S HISTORY 
Below is an outline of items that should be researched along with local resources available to the public. Please be aware 
that the address or block/lot may have changed from the date of construction, so be sure to have all available addresses, 
block/lot before beginning research.

A. Building Permit History. Start with a search for the full construction and permit history. The Department of Building 
Inspection (DBI) has copies of all building permits issued, often accompanied by architectural drawings. The original 
construction permit can tell when a property was built and what its original appearance was. Requests for permit 
history must be made in person at DBI, 1660 Mission Street, at the Customer Service Division. Please refer to http://



V. 08.13.2020  SAN FRANCISCO PLANNING DEPARTMENTPAGE 3  |  SUPPLEMENTAL  APPLICATION - HISTORIC RESOURCE DETERMINATION

www. sfdbi.org/ for more information.

B. Water Department Records. Now a part of the Public Utilities Commission, the original SF Water Department’s records 
can indicate when a building was constructed if the original building permits are not available. These records show when 
a property was ‘tapped’ into the City’s main water system and typically occurred close to the construction date. These 
records should be investigated for any property that was constructed prior to 1906. The Water Department Records are 
available at the Main Branch of the San Francisco Public Library located at 100 Larkin Street.

C. Assessor-Recorder’s Office. Used when researching the ownership history of a property, the Assessor- Recorder’s Office 
has original deeds, sales records, and map books that show ownership history, records about owners, room counts, and 
building construction dates. Other data available at the Assessor-Recorder’s Office include Map Books and Homestead 
Maps, both of which should be consulted for properties constructed prior to 1912. Research must be done in person at the 
Assessor-Recorder’s Office located in City Hall, Room #190. For more information about the Assessor-Recorder’s Officeand 
the material located there, refer to http://www. sfassessor.org.

D. San Francisco History Room. Located at the Main Branch of the Public Library, the San Francisco History Room has 
extensive records that are helpful when researching the history of an owner/occupant(s) of a property, the history of a 
neighborhood, and information on an architect or builder. The San Francisco Historical Photograph Collection is located 
within the History Room and may provide an early view of a building or street. The collection in the History Room is where 
historic newspapers, such as the Chronicle and the Examiner, can be researched, along with Our Society Blue Books, and 
various real estate circulars. The Library also publishes “How to Research a San Francisco Building” that lists all resources 
available as well as steps to take when researching a property. The Main Branch of the San Francisco Public Library is 
located at 100 Larkin Street and additional information on the SF History Room is available on the library’s website. 
Please refer to http://www.sfpl.org/.

E. Other Data at the Main Branch of San Francisco Public Library. There are two additional resources that should be 
consulted when researching a property’s history - the City Directories and U.S. Census Records. These resources are useful 
for documenting a building’s occupant history. For information on researching census records, refer to the Government 
Information Center division of the Library; the City Directories are a part of the General Collection. The Main Branch of 
the San Francisco Public Library is located at 100 Larkin Street and additional information on both Library sections are 
available on the library’s website. Please refer to http://www.sfpl.org/.

F. Other Research Collections. There are several other resources available for researching a property’s history.

• The California Historical Society houses extensive collections of historic photographs, histories of peoples and 
neighborhoods in San Francisco. For more information about the Society and their library hours, please refer to 
http://www. californiahistoricalsociety.org.

• The Environmental Design Library at UC Berkley is one of the premier repositories for architecture, landscape 
architecture, regional and urban planning materials in the country. The collections include periodicals such as 
Architectural Record and Architect & Engineer, original architectural drawings by premier architects, and rare 
books. For more information on the Library and its hours, please refer to http://www.lib.berkeley.edu/ENVI/.

• San Francisco Architectural Heritage is a local organization whose mission is “to preserve and enhance San 
Francisco’s unique architectural and cultural identity.” SF Heritage has a library collection that focuses on historic 
buildings and includes a variety of material including newspaper articles and architect biographies. For more 
information about SF Heritage, please refer to http://www.sfheritage.org/.

If required, this Supplemental Information for a Historic Resource Determination 
must be submitted along with the Project Application.
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PLANNING APPLICATION RECORD NUMBER

Property Information
Project Address:   Block/Lot(s):

Date of Construction: Architect or Builder:

Is property included in a historic survey? 
   Yes        No

Survey Name: Survey Rating: 

Designated Property:    Article 10 or Article 11        CA Register        National Register

Permit History Table
Please list out all building permit issued from the date of construction to present. Attach photocopies of each.

Permit: Date Description of Work

1

2

3

4

5

6

7

8

Please describe any additional projects or information about a particular project(s) that is not included in this table:

HISTORIC RESOURCE DETERMINATION (HRE)
SUPPLEMENTAL APPLICATION

Pl San Francisco 
ann1ng 

□ □ 

□ □ □ 
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Ownership History Table
Please list out all owners of the property from the date of construction to present

Owner: Date (to-from): Name(s): Occupation:

1

2

3

4

5

6

7

8

Please describe any additional owners or information about a particular owner(s) that is not included in this table: 
  See attachment (if more space is needed)

Occupant History Table

Please list out all occupants/tenants of the property from the date of construction to present.

Occup. Date (to-from): Name(s): Occupation:

1

2

3

4

5

6

7

8

Please describe any additional occupants or information about a particular occupant(s) that is not included in this table: 
  See attachment (if more space is needed)
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Property/Architecture Description

Please provide a detailed narrative describing the existing building and any associated buildings on the property. Be sure to 
describe the architectural style and include descriptions of the non-visible portions of the building. Attach photographs of the 
building and property, including the rear facade.

Adjacent Properties/Neighborhood Description

Please provide a detailed narrative describing the adjacent buildings and the buildings on the subject block and the block 
directly across the street from the subject property. Be sure to describe the architectural styles. Attach photographs of all 
properties.
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APPLICANT’S AFFIDAVIT
Under penalty of perjury the following declarations are made:
a) The undersigned is the owner or authorized agent of the owner of this property.
b) The information presented is true and correct to the best of my knowledge.
c) Other information or applications may be required.
d) I hereby authorize City and County of San Francisco Planning staff to conduct a site visit of this property as part of the City’s 

review of this application, making all portions of the interior and exterior accessible through completion of construction and
in response to the monitoring of any condition of approval.

e) I attest that personally identifiable information (PII) - i.e. social security numbers, driver’s license numbers, bank accounts -
have not been provided as part of this application.  Furthermore, where supplemental information is required by this 
application, PII has been redacted prior to submittal to the Planning Department.  I understand that any information provided 
to the Planning Department becomes part of the public record and can be made available to the public for review and/or 
posted to Department websites.

_______________________________________________________  ________________________________________

Signature        Name (Printed)

_______________________________________________________

Date

___________________________   ___________________   ________________________________________
Relationship to Project    Phone    Email
(i.e. Owner, Architect, etc.)

For Department Use Only

Application received by Planning Department:

By:           Date:       
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Slant Well Elevation Detail

    Source: CalAm Monterey Peninsula Water Supply Project
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Appendix D: Pump Station Conceptual
Configurations & Layouts
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Conceptual Configurations for 3,000-6,000 gpm Capacity “Package” Stations

Source: www.ruhrpumpen.com Source: www.ruhrpumpen.com

Source: www.ruhrpumpen.com Source: www.armstrongintegrated.com

-- ., 

http://www.ruhrpumpen.com/
http://www.ruhrpumpen.com/
http://www.ruhrpumpen.com/
http://www.armstrongintegrated.com/
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Conceptual Plan for “Traditional” 3,000 or 6,000 gpm Capacity Seawater Pump Station
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Conceptual Plan for “Traditional” 10,000-gpm Capacity Seawater Pump Station
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Conceptual Plan for “Traditional” 20,000-gpm Capacity Seawater Pump Station
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Conceptual Plan for “Traditional” 30,000-gpm Capacity Seawater Pump Station
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Conceptual Plan for “Traditional” 40,000-gpm Capacity Seawater Pump Station
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Conceptual Plan for “Traditional” 50,000-gpm Capacity Seawater Pump Station
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Conceptual Cross Section for “Traditional” Pump Assemblies

FF 

; 
• 
~ 
• ~ 

RICHT AUCEI< 
CEA!i acx 

10'- Y± 

CIESEL E~GINE ~ 

;,. 

5' /;ONC SJlUAAE 

VERTICAL Tl/RBI NE PUMP /DRIVE SECTION 
SCI.LE; 1/◄~ .. l'-i \· 

rn-1ALIST Ill -CT 

WNC EASE 
n·1',t 
FF 

!_i._ __________________________________________________________________________________ __, 



EFWS Seawater Supply Pre-Feasibility Study
4 June 2021

Prepared for San Francisco Public Utilities Commission AECOM

Rendering of Conceptual Vertical Turbine Pump
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Conceptual Plan for 9,000-gpm Capacity Slant Well Seawater Pump Station
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Appendix E: Cost Estimates



3,000gpm

3,000 gpm PS

North Bayfront East Bayfront notes

Intake Type: Slant Wells Open Water Slant Wells
Open Water

(Ocean Beach)
Open Water

(Bluffs)
Slant Wells Open Water Open Water Open Water

Distance to Nearest EFWS Piping (miles) 1.7 1.7 2.2 2.2 2.2 1.5 1.5 0.05 0.15
Distance for microtunneling of Disch. Piping (ft) NA NA NA NA 700 1,100 1,100 NA NA est from Google Earth

Discharge Piping Diameter (inches) 18 18 14 14 14 14 14 12 12
Intake Tunnel Diameter (inches) NA 30 NA 30 30 NA 30 30 30

Vertical Excavation Depth (ft) NA 46 NA 46 209 NA 46 31 31 Depth from ground surface to invert of intake tunnel assuming 10 ft cover below MSL
Vertical Excavation Diameter (ft) NA 15 NA 15 15 NA 15 15 15

Pump Station/Wellhead Building Size (sf) 1,375 1,410 1,375 1,410 1,410 1,375 1,410 1,410 1,410
Assumed wellhead building dimensions of 55 ft x 25 ft; pump station building dimensions of 47 ft x 30 ft. Wellhead buildings
assumed spaced min of ~750 ft apart.

Number of Pumps 1 1 1 1 1 1 1 1 1
Number of Wellhead Bldgs 1 NA 1 NA NA 1 NA NA NA

Number of Screen Modules NA 1 NA 1 1 NA 1 1 1 Assume ISI T42-66 tee screen, approx 10,000 gpm / screen w/ < 0.5 fps slot velocity
Land Area Required (sf) 2,500 3,700 2,500 3,700 3,700 2,500 3,700 3,700 3,700

Length of Intake Piping (ft) NA 2,000 NA 2,000 1,500 NA 1,500 200 200 Pushed intake piping out farther into ocean beyond surf zone
Length of Recirculation/Test Piping (ft) 2,000 2,000 2,000 2,000 1,500 1,500 1,500 200 200 Same length as intake piping

Volume Dredged (cy) 93,000 93,000 93,000 93,000 69,000 69,000 69,000 9,000 9,000 Added dredging for recirculation/test piping at slant well locations

Land Purchase $975,000 $1,443,000 $975,000 $1,443,000 $1,443,000 $975,000 $1,443,000 $2,405,000 $2,405,000 based on land area req'd & unit rate; updated per communication w/ D. Brasil, 4/15/21
Easements / Leases* $1,000,000 $1,000,000 $1,000,000 $1,000,000 $1,000,000 $1,000,000 $1,000,000 $1,000,000 $1,000,000 plug estimate (e.g. State Lands Commission, CALTRANS, etc.)

NEPA / CEQA / Permitting $6,000,000 $6,500,000 $6,000,000 $6,500,000 $6,500,000 $6,000,000 $6,500,000 $5,500,000 $5,500,000 based upon review disc. w/ Scott MacPherson of PUC BEM
Open Water Intake (concrete box) NA $2,000,000 NA $2,000,000 $2,000,000 NA $2,000,000 $2,000,000 $2,000,000 assumed

Intake Screens NA $500,000 NA $500,000 $500,000 NA $500,000 $500,000 $500,000 assume
Dredging $1,900,000 $1,900,000 $1,900,000 $1,900,000 $1,400,000 $1,400,000 $1,400,000 $200,000 $200,000 Added dredging costs for recirculation/test piping at slant well locations

Intake Tunnel NA $20,000,000 NA $20,000,000 $15,000,000 NA $15,000,000 $2,000,000 $2,000,000 Based on updated lengths in row 16
Vertical Excavation NA $1,300,000 NA $1,300,000 $5,800,000 NA $1,300,000 $900,000 $900,000 See estimated depths in row 11.

Slant Well Drilling / Development / Setup $3,000,000 NA $3,000,000 NA NA $3,000,000 NA NA NA
Pumps (equipment) $500,000 $800,000 $500,000 $800,000 $800,000 $500,000 $800,000 $800,000 $800,000 Assume $X / pump, each @ 10,000 gpm (for Open Water), $500k/pump (for slant wells)

Pump Station/Wellhead Buildings $2,250,000 $7,800,000 $2,250,000 $7,800,000 $7,800,000 $2,250,000 $7,800,000 $7,800,000 $7,800,000 Includes common wellhead enclosure costs. Open water PS cost includes PRV in vault for recirculation/test piping ($270k).
Discharge Piping (to connect w/ EFWS)

(base cost, assuming cut & cover)
$20,400,000 $20,400,000 $19,800,000 $19,800,000 $19,800,000 $13,500,000 $13,500,000 $450,000 $1,350,000 Assume $15M / mi for 24" dia Kubota; scale down/up accordingly

Microtunneling / etc. for disch. Piping NA NA NA NA $5,600,000 $7,700,000 $7,700,000 NA NA (use unit rates in O36/37, upsize/downsize based on diameter
Recirculation/Test Piping (return to ocean/bay) $4,600,000 $4,600,000 $3,500,000 $3,500,000 $2,600,000 $2,600,000 $2,600,000 $400,000 $400,000 Assume same diam as disch. piping and same length as intake tunnel/piping, @ $xxxx/mile, with PRV @ PS

Up-Sizing Existing EFWS Piping TBD TBD TBD TBD TBD TBD TBD TBD TBD Costs cannot be determined at this point; will depend on location(s) and capacities selected based on hyd. Modeling

TOTAL $40,700,000 $68,300,000 $39,000,000 $66,600,000 $70,300,000 $39,000,000 $61,600,000 $24,000,000 $24,900,000

Environmental / Permitting / Land Acq. $7,975,000 $8,943,000 $7,975,000 $8,943,000 $8,943,000 $7,975,000 $8,943,000 $8,905,000 $8,905,000
Pump Station $7,650,000 $34,300,000 $7,650,000 $34,300,000 $33,300,000 $7,150,000 $28,800,000 $14,200,000 $14,200,000

Piping $25,000,000 $25,000,000 $23,300,000 $23,300,000 $28,000,000 $23,800,000 $23,800,000 $850,000 $1,750,000
TOTAL (rounded up) $40,700,000 $68,300,000 $39,000,000 $66,600,000 $70,300,000 $39,000,000 $61,600,000 $24,000,000 $24,900,000

Initial Cost $40,700,000 $68,300,000 $39,000,000 $66,600,000 $70,300,000 $39,000,000 $61,600,000 $24,000,000 $24,900,000
Annual ODC / Fuel / Fixed Costs $145,000 $145,000 $145,000 $145,000 $145,000 $145,000 $145,000 $145,000 $145,000

Annual Staffing Cost $36,000 $90,000 $36,000 $90,000 $90,000 $36,000 $90,000 $90,000 $90,000
Slant Well Renewal  * $3,000,000 NA $3,000,000 NA NA $3,000,000 NA NA NA

Slant Well Pump Replacement * $500,000 NA $500,000 NA NA $500,000 NA NA NA
Intake Screen Replacement * NA $500,000 NA $500,000 $500,000 NA $500,000 $500,000 $500,000

NPV @ 4% Interest $55,700,000 $79,700,000 $54,000,000 $78,000,000 $81,700,000 $54,000,000 $73,000,000 $35,400,000 $36,300,000

Staff Required for routine O&M (FTE) 0.2 0.5 0.2 0.5 0.5 0.2 0.5 0.5 0.5
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*for slant well option, assume each slant well and pump will be replaced every 15 years

Ocean Side Bay Side
Southern Dunes Rocky Area South Rocky Area North
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* State Lands Lease, ROW Crossings,
** soft costs included in items above
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*for open water option, assume screen will be replaced every 15 years, the PS has a total of 45 year life
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6,000gpm

6,000 gpm PS

North Bayfront East Bayfront notes

Intake Type: Slant Wells Open Water Slant Wells
Open Water

(Ocean Beach)
Open Water

(Bluffs)
Slant Wells Open Water Open Water Open Water

Distance to Nearest EFWS Piping (miles) 1.7 1.7 2.2 2.2 2.2 1.5 1.5 0.05 0.15
Distance for microtunneling of Disch. Piping (ft) NA NA NA NA 700 1,100 1,100 NA NA est from Google Earth

Discharge Piping Diameter (inches) 24 24 18 18 18 18 18 18 16
Intake Tunnel Diameter (inches) NA 42 NA 42 42 NA 42 42 42

Vertical Excavation Depth (ft) NA 46 NA 46 209 NA 46 31 31 Depth from ground surface to invert of intake tunnel assuming 10 ft cover below MSL
Vertical Excavation Diameter (ft) NA 15 NA 15 15 NA 15 15 15

Pump Station/Wellhead Building Size (sf) 1,375 1,410 1,375 1,410 1,410 1,375 1,410 1,410 1,410
Assumed wellhead building dimensions of 55 ft x 25 ft; pump station building dimensions of 47 ft x 30 ft. Wellhead buildings
assumed spaced min of ~750 ft apart.

Number of Pumps 2 1 2 1 1 2 1 1 1
Number of Wellhead Bldgs 1 NA 1 NA NA 1 NA NA NA

Number of Screen Modules NA 1 NA 1 1 NA 1 1 1 Assume ISI T42-66 tee screen, approx 10,000 gpm / screen w/ < 0.5 fps slot velocity
Land Area Required (sf) 2,500 3,700 2,500 3,700 3,700 2,500 3,700 3,700 3,700

Length of Intake Piping (ft) NA 2,000 NA 2,000 1,500 NA 1,500 200 200 Pushed intake piping out farther into ocean beyond surf zone
Length of Recirculation/Test Piping (ft) 2,000 2,000 2,000 2,000 1,500 1,500 1,500 200 200 Same length as intake piping

Volume Dredged (cy) 93,000 93,000 93,000 93,000 69,000 69,000 69,000 9,000 9,000 Added dredging for recirculation/test piping at slant well locations

Land Purchase $975,000 $1,443,000 $975,000 $1,443,000 $1,443,000 $975,000 $1,443,000 $2,405,000 $2,405,000 based on land area req'd & unit rate
Easements / Leases* $1,000,000 $1,000,000 $1,000,000 $1,000,000 $1,000,000 $1,000,000 $1,000,000 $1,000,000 $1,000,000 plug estimate (e.g. State Lands Commission, CALTRANS, etc.)

NEPA / CEQA / Permitting $6,250,000 $6,750,000 $6,250,000 $6,750,000 $6,750,000 $6,250,000 $6,750,000 $5,750,000 $5,750,000 based upon review disc. w/ Scott MacPherson of PUC BEM
Open Water Intake (concrete box) NA $2,000,000 NA $2,000,000 $2,000,000 NA $2,000,000 $2,000,000 $2,000,000 assumed

Intake Screens NA $500,000 NA $500,000 $500,000 NA $500,000 $500,000 $500,000 assume
Dredging $1,900,000 $1,900,000 $1,900,000 $1,900,000 $1,400,000 $1,400,000 $1,400,000 $200,000 $200,000 Added dredging costs for recirculation/test piping at slant well locations

Intake Tunnel NA $20,000,000 NA $20,000,000 $15,000,000 NA $15,000,000 $2,000,000 $2,000,000 Based on updated lengths in row 16
Vertical Excavation NA $1,300,000 NA $1,300,000 $5,800,000 NA $1,300,000 $900,000 $900,000 See estimated depths in row 11.

Slant Well Drilling / Development / Setup $6,000,000 NA $6,000,000 NA NA $6,000,000 NA NA NA
Pumps (equipment) $1,000,000 $1,600,000 $1,000,000 $1,600,000 $1,600,000 $1,000,000 $1,600,000 $1,600,000 $1,600,000 Assume $X / pump, each @ 10,000 gpm (for Open Water), $500k/pump (for slant wells)

Pump Station/Wellhead Buildings $2,250,000 $7,800,000 $2,250,000 $7,800,000 $7,800,000 $2,250,000 $7,800,000 $7,800,000 $7,800,000
Includes common wellhead enclosure costs. Open water PS cost includes PRV in vault for recirculation/test piping ($270k).

Discharge Piping (to connect w/ EFWS)
(base cost, assuming cut & cover)

$25,500,000 $25,500,000 $26,400,000 $26,400,000 $26,400,000 $18,000,000 $18,000,000 $450,000 $1,350,000
Assume $15M / mi for 24" dia Kubota; scale down/up accordingly

Microtunneling / etc. for disch. Piping NA NA NA NA $5,600,000 $7,700,000 $7,700,000 NA NA (use unit rates in O36/37, upsize/downsize based on diameter
Recirculation/Test Piping (return to ocean/bay) $5,700,000 $5,700,000 $4,600,000 $4,600,000 $3,500,000 $3,500,000 $3,500,000 $500,000 $400,000 Assume same diam as disch. piping and same length as intake tunnel/piping, @ $xxxx/mile, with PRV @ PS

Up-Sizing Existing EFWS Piping TBD TBD TBD TBD TBD TBD TBD TBD TBD Costs cannot be determined at this point; will depend on location(s) and capacities selected based on hyd. Modeling

TOTAL $50,600,000 $75,500,000 $50,400,000 $75,300,000 $78,800,000 $48,100,000 $68,000,000 $25,200,000 $26,000,000

Environmental / Permitting / Land Acq. $8,225,000 $9,193,000 $8,225,000 $9,193,000 $9,193,000 $8,225,000 $9,193,000 $9,155,000 $9,155,000
Pump Station $11,150,000 $35,100,000 $11,150,000 $35,100,000 $34,100,000 $10,650,000 $29,600,000 $15,000,000 $15,000,000

Piping $31,200,000 $31,200,000 $31,000,000 $31,000,000 $35,500,000 $29,200,000 $29,200,000 $950,000 $1,750,000
TOTAL (rounded up) $50,600,000 $75,500,000 $50,400,000 $75,300,000 $78,800,000 $48,100,000 $68,000,000 $25,200,000 $26,000,000

Initial Cost $50,600,000 $75,500,000 $50,400,000 $75,300,000 $78,800,000 $48,100,000 $68,000,000 $25,200,000 $26,000,000
Annual ODC / Fuel / Fixed Costs $145,000 $145,000 $145,000 $145,000 $145,000 $145,000 $145,000 $145,000 $145,000

Annual Staffing Cost $36,000 $90,000 $36,000 $90,000 $90,000 $36,000 $90,000 $90,000 $90,000
Slant Well Renewal  * $6,000,000 NA $6,000,000 NA NA $6,000,000 NA NA NA

Slant Well Pump Replacement * $1,000,000 NA $1,000,000 NA NA $1,000,000 NA NA NA
Intake Screen Replacement * NA $500,000 NA $500,000 $500,000 NA $500,000 $500,000 $500,000

NPV @ 4% Interest $72,600,000 $86,900,000 $72,400,000 $86,700,000 $90,200,000 $70,100,000 $79,400,000 $36,600,000 $37,400,000

Staff Required for routine O&M (FTE) 0.2 0.5 0.2 0.5 0.5 0.2 0.5 0.5 0.5
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*for slant well option, assume each slant well and pump will be replaced every 15 years

Ocean Side Bay Side
Southern Dunes Rocky Area South Rocky Area North
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* State Lands Lease, ROW Crossings,
** soft costs included in items above
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*for open water option, assume screen will be replaced every 15 years, the PS has a total of 45 year life
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10,000gpm

10,000 gpm PS

North Bayfront East Bayfront notes

Intake Type: Slant Wells Open Water Slant Wells
Open Water

(Ocean Beach)
Open Water

(Bluffs)
Slant Wells Open Water Open Water Open Water

Distance to Nearest EFWS Piping (miles) 1.7 1.7 2.2 2.2 2.2 1.5 1.5 0.05 0.15
Distance for microtunneling of Disch. Piping (ft) NA NA NA NA 700 1,100 1,100 NA NA est from Google Earth

Discharge Piping Diameter (inches) 30 30 24 24 24 20 20 20 20
Intake Tunnel Diameter (inches) NA 60 NA 60 60 NA 60 60 60

Vertical Excavation Depth (ft) NA 46 NA 46 209 NA 46 31 31 Depth from ground surface to invert of intake tunnel assuming 10 ft cover below MSL
Vertical Excavation Diameter (ft) NA 35 NA 35 35 NA 35 35 35

Pump Station/Wellhead Building Size (sf) 1,375 2,444 1,375 2,444 2,444 1,375 2,444 2,444 2,444 Assumed wellhead building dimensions of 55 ft x 25 ft. Assumed spaced min of ~750 ft apart.
Number of Pumps 6 2 6 2 2 6 2 2 2

Number of Wellhead Bldgs 3 NA 3 NA NA 3 NA NA NA
Number of Screen Modules NA 1 NA 1 1 NA 1 1 1 Assume ISI T42-66 tee screen, approx 10,000 gpm / screen w/ < 0.5 fps slot velocity

Land Area Required (sf) 7,500 10,400 7,500 10,400 10,400 7,500 10,400 10,400 10,400
Length of Intake Piping (ft) NA 2,000 NA 2,000 1,500 NA 1,500 200 200 Pushed intake piping out farther into ocean beyond surf zone

Length of Recirculation/Test Piping (ft) 2,000 2,000 2,000 2,000 1,500 1,500 1,500 200 200 Same length as intake piping
Volume Dredged (cy) 93,000 93,000 93,000 93,000 69,000 69,000 69,000 9,000 9,000 Added dredging for recirculation/test piping at slant well locations

Land Purchase $2,925,000 $4,056,000 $2,925,000 $4,056,000 $4,056,000 $2,925,000 $4,056,000 $6,760,000 $6,760,000 based on land area req'd & unit rate
Easements / Leases* $1,000,000 $1,000,000 $1,000,000 $1,000,000 $1,000,000 $1,000,000 $1,000,000 $1,000,000 $1,000,000 plug estimate (e.g. State Lands Commission, CALTRANS, etc.)

NEPA / CEQA / Permitting $6,500,000 $7,000,000 $6,500,000 $7,000,000 $7,000,000 $6,500,000 $7,000,000 $6,000,000 $6,000,000 based upon review disc. w/ Scott MacPherson of PUC BEM
Open Water Intake (concrete box) NA $2,000,000 NA $2,000,000 $2,000,000 NA $2,000,000 $2,000,000 $2,000,000 assumed

Intake Screens NA $500,000 NA $500,000 $500,000 NA $500,000 $500,000 $500,000 assume
Dredging $1,900,000 $1,900,000 $1,900,000 $1,900,000 $1,400,000 $1,400,000 $1,400,000 $200,000 $200,000 Added dredging costs for recirculation/test piping at slant well locations

Intake Tunnel NA $20,000,000 NA $20,000,000 $15,000,000 NA $15,000,000 $2,000,000 $2,000,000 Based on updated lengths in row 16
Vertical Excavation NA $6,900,000 NA $6,900,000 $31,300,000 NA $6,900,000 $4,700,000 $4,700,000 See estimated depths in row 11.

Slant Well Drilling / Development / Setup $18,000,000 NA $18,000,000 NA NA $18,000,000 NA NA NA
Pumps (equipment) $3,000,000 $5,200,000 $3,000,000 $5,200,000 $5,200,000 $3,000,000 $5,200,000 $5,200,000 $5,200,000 Assume $X / pump, each @ 10,000 gpm (for Open Water), $500k/pump (for slant wells)

Pump Station/Wellhead Buildings $6,750,000 $13,600,000 $6,750,000 $13,600,000 $13,600,000 $6,750,000 $13,600,000 $13,600,000 $13,600,000
Includes common wellhead enclosure costs. Open water PS cost includes PRV in vault for recirculation/test piping ($270k).

Discharge Piping (to connect w/ EFWS)
(base cost, assuming cut & cover)

$30,600,000 $30,600,000 $33,000,000 $33,000,000 $31,100,000 $18,100,000 $18,100,000 $450,000 $1,350,000
Assume $15M / mi for 24" dia Kubota; scale down/up accordingly

Microtunneling / etc. for disch. Piping NA NA NA NA $5,600,000 $7,700,000 $7,700,000 NA NA (use unit rates in O36/37, upsize/downsize based on diameter
Recirculation/Test Piping (return to ocean/bay) $6,900,000 $6,900,000 $5,700,000 $5,700,000 $4,300,000 $4,000,000 $4,000,000 $600,000 $600,000 Assume same diam as disch. piping and same length as intake tunnel/piping, @ $xxxx/mile, with PRV @ PS

Up-Sizing Existing EFWS Piping TBD TBD TBD TBD TBD TBD TBD TBD TBD Costs cannot be determined at this point; will depend on location(s) and capacities selected based on hyd. Modeling

TOTAL $77,600,000 $99,700,000 $78,800,000 $100,900,000 $122,100,000 $69,400,000 $86,500,000 $43,100,000 $44,000,000

Environmental / Permitting / Land Acq. $10,425,000 $12,056,000 $10,425,000 $12,056,000 $12,056,000 $10,425,000 $12,056,000 $13,760,000 $13,760,000
Pump Station $29,650,000 $50,100,000 $29,650,000 $50,100,000 $69,000,000 $29,150,000 $44,600,000 $28,200,000 $28,200,000

Piping $37,500,000 $37,500,000 $38,700,000 $38,700,000 $41,000,000 $29,800,000 $29,800,000 $1,050,000 $1,950,000
TOTAL (rounded up) $77,600,000 $99,700,000 $78,800,000 $100,900,000 $122,100,000 $69,400,000 $86,500,000 $43,100,000 $44,000,000

Initial Cost $77,600,000 $99,700,000 $78,800,000 $100,900,000 $122,100,000 $69,400,000 $86,500,000 $43,100,000 $44,000,000
Annual ODC / Fuel / Fixed Costs $145,000 $145,000 $145,000 $145,000 $145,000 $145,000 $145,000 $145,000 $145,000

Annual Staffing Cost $108,000 $90,000 $108,000 $90,000 $90,000 $108,000 $90,000 $90,000 $90,000
Slant Well Renewal  * $18,000,000 NA $18,000,000 NA NA $18,000,000 NA NA NA

Slant Well Pump Replacement * $3,000,000 NA $3,000,000 NA NA $3,000,000 NA NA NA
Intake Screen Replacement * NA $500,000 NA $500,000 $500,000 NA $500,000 $500,000 $500,000

NPV @ 4% Interest $130,800,000 $111,100,000 $132,000,000 $112,300,000 $133,500,000 $122,600,000 $97,900,000 $54,500,000 $55,400,000

Staff Required for routine O&M (FTE) 0.6 0.5 0.6 0.5 0.5 0.6 0.5 0.5 0.5

* State Lands Lease, ROW Crossings,
** soft costs included in items above
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*for open water option, assume screen will be replaced every 15 years, the PS has a total of 45 year life
*for slant well option, assume each slant well and pump will be replaced every 15 years
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20,000gpm

20,000 gpm PS

North Bayfront East Bayfront notes

Intake Type: Slant Wells Open Water Slant Wells
Open Water

(Ocean Beach)
Open Water

(Bluffs)
Slant Wells Open Water Open Water Open Water

Distance to Nearest EFWS Piping (miles) 1.7 1.7 2.2 2.2 2.2 1.5 1.5 0.05 0.15
Distance for microtunneling of Disch. Piping (ft) NA NA NA NA 700 1,100 1,100 NA NA est from Google Earth

Discharge Piping Diameter (inches) 36 36 30 30 30 30 30 30 36
Intake Tunnel Diameter (inches) NA 72 NA 72 72 NA 72 72 72

Vertical Excavation Depth (ft) NA 46 NA 46 209 NA 46 31 31 Depth from ground surface to invert of intake tunnel assuming 10 ft cover below MSL
Vertical Excavation Diameter (ft) NA 50 NA 50 50 NA 50 50 50

Pump Station/Wellhead Building Size (sf) 1,375 3,100 1,375 3,100 3,100 1,375 3,100 3,100 3,100 Assumed wellhead building dimensions of 55 ft x 25 ft. Assumed spaced min of ~750 ft apart.
Number of Pumps 10 3 10 3 3 10 3 3 3

Number of Wellhead Bldgs 4 NA 4 NA NA 4 NA NA NA
Number of Screen Modules NA 2 NA 2 2 NA 2 2 2 Assume ISI T42-66 tee screen, approx 10,000 gpm / screen w/ < 0.5 fps slot velocity

Land Area Required (sf) 10,000 13,000 10,000 13,000 13,000 10,000 13,000 13,000 13,000
Length of Intake Piping (ft) NA 2,000 NA 2,000 1,500 NA 1,500 200 200 Pushed intake piping out farther into ocean beyond surf zone

Length of Recirculation/Test Piping (ft) 2,000 2,000 2,000 2,000 1,500 1,500 1,500 200 200 Same length as intake piping
Volume Dredged (cy) 93,000 93,000 93,000 93,000 69,000 69,000 69,000 9,000 9,000 Added dredging for recirculation/test piping at slant well locations

Land Purchase $3,900,000 $5,070,000 $3,900,000 $5,070,000 $5,070,000 $3,900,000 $5,070,000 $8,450,000 $8,450,000 based on land area req'd & unit rate
Easements / Leases* $1,000,000 $1,000,000 $1,000,000 $1,000,000 $1,000,000 $1,000,000 $1,000,000 $1,000,000 $1,000,000 plug estimate (e.g. State Lands Commission, CALTRANS, etc.)

NEPA / CEQA / Permitting $7,000,000 $7,500,000 $7,000,000 $7,500,000 $7,500,000 $7,000,000 $7,500,000 $6,500,000 $6,500,000 based upon review disc. w/ Scott MacPherson of PUC BEM
Open Water Intake (concrete box) NA $2,000,000 NA $2,000,000 $2,000,000 NA $2,000,000 $2,000,000 $2,000,000

Intake Screens NA $1,000,000 NA $1,000,000 $1,000,000 NA $1,000,000 $1,000,000 $1,000,000
Dredging $1,900,000 $1,900,000 $1,900,000 $1,900,000 $1,400,000 $1,400,000 $1,400,000 $200,000 $200,000 Added dredging costs for recirculation/test piping at slant well locations

Intake Tunnel NA $24,000,000 NA $24,000,000 $18,000,000 NA $18,000,000 $2,400,000 $2,400,000 Based on updated lengths in row 16
Vertical Excavation NA $14,100,000 NA $14,100,000 $63,800,000 NA $14,100,000 $9,500,000 $9,500,000 See estimated depths in row 11.

Slant Well Drilling / Development / Setup $30,000,000 NA $30,000,000 NA NA $30,000,000 NA NA NA
Pumps (equipment) $5,000,000 $7,800,000 $5,000,000 $7,800,000 $7,800,000 $5,000,000 $7,800,000 $7,800,000 $7,800,000 Assume $X / pump, each @ 10,000 gpm (for Open Water), $500k/pump (for slant wells)

Pump Station/Wellhead Buildings $9,000,000 $17,200,000 $9,000,000 $17,200,000 $17,200,000 $9,000,000 $17,200,000 $17,200,000 $17,200,000
Includes common wellhead enclosure costs. Open water PS cost includes PRV in vault for recirculation/test piping ($270k).

Discharge Piping (to connect w/ EFWS)
(base cost, assuming cut & cover)

$34,000,000 $34,000,000 $39,600,000 $39,600,000 $37,300,000 $23,300,000 $23,300,000 $450,000 $1,350,000
Assume $15M / mi for 24" dia Kubota; scale down/up accordingly

Microtunneling / etc. for disch. Piping NA NA NA NA $7,000,000 $11,000,000 $11,000,000 NA NA (use unit rates in O36/37, upsize/downsize based on diameter
Recirculation/Test Piping (return to ocean/bay) $7,600,000 $7,600,000 $6,900,000 $6,900,000 $5,200,000 $5,200,000 $5,200,000 $700,000 $800,000 Assume same diam as disch. piping and same length as intake tunnel/piping, @ $xxxx/mile, with PRV @ PS

Up-Sizing Existing EFWS Piping TBD TBD TBD TBD TBD TBD TBD TBD TBD Costs cannot be determined at this point; will depend on location(s) and capacities selected based on hyd. Modeling

TOTAL $99,400,000 $123,200,000 $104,300,000 $128,100,000 $174,300,000 $96,800,000 $114,600,000 $57,200,000 $58,200,000

Environmental / Permitting / Land Acq. $11,900,000 $13,570,000 $11,900,000 $13,570,000 $13,570,000 $11,900,000 $13,570,000 $15,950,000 $15,950,000
Pump Station $45,900,000 $68,000,000 $45,900,000 $68,000,000 $111,200,000 $45,400,000 $61,500,000 $40,100,000 $40,100,000

Piping $41,600,000 $41,600,000 $46,500,000 $46,500,000 $49,500,000 $39,500,000 $39,500,000 $1,150,000 $2,150,000
TOTAL (rounded up) $99,400,000 $123,200,000 $104,300,000 $128,100,000 $174,300,000 $96,800,000 $114,600,000 $57,200,000 $58,200,000

Initial Cost $99,400,000 $123,200,000 $104,300,000 $128,100,000 $174,300,000 $96,800,000 $114,600,000 $57,200,000 $58,200,000
Annual ODC / Fuel / Fixed Costs $178,000 $178,000 $178,000 $178,000 $178,000 $178,000 $178,000 $178,000 $178,000

Annual Staffing Cost $144,000 $90,000 $144,000 $90,000 $90,000 $144,000 $90,000 $90,000 $90,000
Slant Well Renewal  * $30,000,000 NA $30,000,000 NA NA $30,000,000 NA NA NA

Slant Well Pump Replacement * $5,000,000 NA $5,000,000 NA NA $5,000,000 NA NA NA
Intake Screen Replacement * NA $1,000,000 NA $1,000,000 $1,000,000 NA $1,000,000 $1,000,000 $1,000,000

NPV @ 4% Interest $183,600,000 $137,000,000 $188,500,000 $141,900,000 $188,100,000 $181,000,000 $128,400,000 $71,000,000 $72,000,000

Staff Required for routine O&M (FTE) 0.8 0.5 0.8 0.5 0.5 0.8 0.5 0.5 0.5

Ocean Side Bay Side
Southern Dunes Rocky Area South Rocky Area North
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* State Lands Lease, ROW Crossings,
** soft costs included in items above
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*for open water option, assume screen will be replaced every 15 years, the PS has a total of 45 year life
*for slant well option, assume each slant well and pump will be replaced every 15 years
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30,000gpm

30,000 gpm PS

North Bayfront East Bayfront notes

Intake Type: Slant Wells Open Water Slant Wells
Open Water

(Ocean Beach)
Open Water

(Bluffs)
Slant Wells Open Water Open Water Open Water

Distance to Nearest EFWS Piping (miles) 1.7 1.7 2.2 2.2 2.2 1.5 1.5 0.05 0.15
Distance for microtunneling of Disch. Piping (ft) NA NA NA NA 700 1,100 1,100 NA NA est from Google Earth

Discharge Piping Diameter (inches) 42 42 36 36 36 36 36 36 36
Intake Tunnel Diameter (inches) NA 96 NA 96 96 NA 96 96 96

Vertical Excavation Depth (ft) NA 46 NA 46 209 NA 46 31 31 Depth from ground surface to invert of intake tunnel assuming 10 ft cover below MSL
Vertical Excavation Diameter (ft) NA 65 NA 65 65 NA 65 65 65

Pump Station/Wellhead Building Size (sf) 1,375 3,760 1,375 3,760 3,760 1,375 3,760 3,760 3,760 Assumed wellhead building dimensions of 55 ft x 25 ft. Assumed spaced min of ~750 ft apart.
Number of Pumps 13 4 13 4 4 13 4 4 4

Number of Wellhead Bldgs 5 NA 5 NA NA 5 NA NA NA
Number of Screen Modules NA 3 NA 3 3 NA 3 3 3 Assume ISI T42-66 tee screen, approx 10,000 gpm / screen w/ < 0.5 fps slot velocity

Land Area Required (sf) 12,500 15,600 12,500 15,600 15,600 12,500 15,600 15,600 15,600
Length of Intake Piping (ft) NA 2,000 NA 2,000 1,500 NA 1,500 200 200 Pushed intake piping out farther into ocean beyond surf zone

Length of Recirculation/Test Piping (ft) 2,000 2,000 2,000 2,000 1,500 1,500 1,500 200 200 Same length as intake piping
Volume Dredged (cy) 93,000 93,000 93,000 93,000 69,000 69,000 69,000 9,000 9,000 Added dredging for recirculation/test piping at slant well locations

Land Purchase $4,875,000 $6,084,000 $4,875,000 $6,084,000 $6,084,000 $4,875,000 $6,084,000 $10,140,000 $10,140,000 based on land area req'd & unit rate
Easements / Leases* $1,000,000 $1,000,000 $1,000,000 $1,000,000 $1,000,000 $1,000,000 $1,000,000 $1,000,000 $1,000,000 plug estimate (e.g. State Lands Commission, CALTRANS, etc.)

NEPA / CEQA / Permitting $7,500,000 $8,000,000 $7,500,000 $8,000,000 $8,000,000 $7,500,000 $8,000,000 $7,000,000 $7,000,000 based upon review disc. w/ Scott MacPherson of PUC BEM
Open Water Intake (concrete box) NA $2,000,000 NA $2,000,000 $2,000,000 NA $2,000,000 $2,000,000 $2,000,000

Intake Screens NA $1,500,000 NA $1,500,000 $1,500,000 NA $1,500,000 $1,500,000 $1,500,000
Dredging $1,900,000 $1,900,000 $1,900,000 $1,900,000 $1,400,000 $1,400,000 $1,400,000 $200,000 $200,000 Added dredging costs for recirculation/test piping at slant well locations

Intake Tunnel NA $32,000,000 NA $32,000,000 $24,000,000 NA $24,000,000 $3,200,000 $3,200,000 Based on updated lengths in row 16
Vertical Excavation NA $23,800,000 NA $23,800,000 $107,900,000 NA $23,800,000 $16,000,000 $16,000,000 See estimated depths in row 11.

Slant Well Drilling / Development / Setup $39,000,000 NA $39,000,000 NA NA $39,000,000 NA NA NA
Pumps (equipment) $6,500,000 $10,400,000 $6,500,000 $10,400,000 $10,400,000 $6,500,000 $10,400,000 $10,400,000 $10,400,000 Assume $X / pump, each @ 10,000 gpm (for Open Water), $500k/pump (for slant wells)

Pump Station/Wellhead Buildings $11,250,000 $20,800,000 $11,250,000 $20,800,000 $20,800,000 $11,250,000 $20,800,000 $20,800,000 $20,800,000
Includes common wellhead enclosure costs. Open water PS cost includes PRV in vault for recirculation/test piping ($270k).

Discharge Piping (to connect w/ EFWS)
(base cost, assuming cut & cover)

$39,100,000 $39,100,000 $44,000,000 $44,000,000 $41,400,000 $25,900,000 $25,900,000 $450,000 $1,350,000
Assume $15M / mi for 24" dia Kubota; scale down/up accordingly

Microtunneling / etc. for disch. Piping NA NA NA NA $8,400,000 $13,200,000 $13,200,000 NA NA (use unit rates in O36/37, upsize/downsize based on diameter
Recirculation/Test Piping (return to ocean/bay) $8,800,000 $8,800,000 $7,600,000 $7,600,000 $5,700,000 $5,700,000 $5,700,000 $800,000 $800,000 Assume same diam as disch. piping and same length as intake tunnel/piping, @ $xxxx/mile, with PRV @ PS

Up-Sizing Existing EFWS Piping TBD TBD TBD TBD TBD TBD TBD TBD TBD Costs cannot be determined at this point; will depend on location(s) and capacities selected based on hyd. Modeling

TOTAL $120,000,000 $155,400,000 $123,700,000 $159,100,000 $238,600,000 $116,400,000 $143,800,000 $73,500,000 $74,400,000

Environmental / Permitting / Land Acq. $13,375,000 $15,084,000 $13,375,000 $15,084,000 $15,084,000 $13,375,000 $15,084,000 $18,140,000 $18,140,000
Pump Station $58,650,000 $92,400,000 $58,650,000 $92,400,000 $168,000,000 $58,150,000 $83,900,000 $54,100,000 $54,100,000

Piping $47,900,000 $47,900,000 $51,600,000 $51,600,000 $55,500,000 $44,800,000 $44,800,000 $1,250,000 $2,150,000
TOTAL (rounded up) $120,000,000 $155,400,000 $123,700,000 $159,100,000 $238,600,000 $116,400,000 $143,800,000 $73,500,000 $74,400,000

Initial Cost $120,000,000 $155,400,000 $123,700,000 $159,100,000 $238,600,000 $116,400,000 $143,800,000 $73,500,000 $74,400,000
Annual ODC / Fuel / Fixed Costs $217,000 $217,000 $217,000 $217,000 $217,000 $217,000 $217,000 $217,000 $217,000

Annual Staffing Cost $180,000 $90,000 $180,000 $90,000 $90,000 $180,000 $90,000 $90,000 $90,000
Slant Well Renewal  * $39,000,000 NA $39,000,000 NA NA $39,000,000 NA NA NA

Slant Well Pump Replacement * $6,500,000 NA $6,500,000 NA NA $6,500,000 NA NA NA
Intake Screen Replacement * NA $1,500,000 NA $1,500,000 $1,500,000 NA $1,500,000 $1,500,000 $1,500,000

NPV @ 4% Interest $228,500,000 $172,000,000 $232,200,000 $175,700,000 $255,200,000 $224,900,000 $160,400,000 $90,100,000 $91,000,000

Staff Required for routine O&M (FTE) 0.9 0.5 0.9 0.5 0.5 0.9 0.5 0.5 0.5

Ocean Side Bay Side
Southern Dunes Rocky Area South Rocky Area North
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* State Lands Lease, ROW Crossings,
** soft costs included in items above
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*for open water option, assume screen will be replaced every 15 years, the PS has a total of 45 year life
*for slant well option, assume each slant well and pump will be replaced every 15 years
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40,000gpm

40,000 gpm PS

North Bayfront East Bayfront notes

Intake Type: Slant Wells Open Water Slant Wells
Open Water

(Ocean Beach)
Open Water

(Bluffs)
Slant Wells Open Water Open Water Open Water

Distance to Nearest EFWS Piping (miles) 1.7 1.7 2.2 2.2 2.2 1.5 1.5 0.05 0.15
Distance for microtunneling of Disch. Piping (ft) NA NA NA NA 700 1,100 1,100 NA NA est from Google Earth

Discharge Piping Diameter (inches) 48 48 42 42 42 42 42 42 42
Intake Tunnel Diameter (inches) NA 108 NA 108 108 NA 108 108 108

Vertical Excavation Depth (ft) NA 46 NA 46 209 NA 46 31 31 Depth from ground surface to invert of intake tunnel assuming 10 ft cover below MSL
Vertical Excavation Diameter (ft) NA 80 NA 80 80 NA 80 80 80

Pump Station/Wellhead Building Size (sf) 1,375 4,418 1,375 4,418 4,418 1,375 4,418 4,418 4,418 Assumed wellhead building dimensions of 55 ft x 25 ft. Assumed spaced min of ~750 ft apart.
Number of Pumps 17 5 17 5 5 17 5 5 5

Number of Wellhead Bldgs 6 NA 6 NA NA 6 NA NA NA
Number of Screen Modules NA 4 NA 4 4 NA 4 4 4 Assume ISI T42-66 tee screen, approx 10,000 gpm / screen w/ < 0.5 fps slot velocity

Land Area Required (sf) 15,000 18,720 15,000 18,720 18,720 15,000 18,720 18,720 18,720
Length of Intake Piping (ft) NA 2,000 NA 2,000 1,500 NA 1,500 200 200 Pushed intake piping out farther into ocean beyond surf zone

Length of Recirculation/Test Piping (ft) 2,000 2,000 2,000 2,000 1,500 1,500 1,500 200 200 Same length as intake piping
Volume Dredged (cy) 93,000 93,000 93,000 93,000 69,000 69,000 69,000 9,000 9,000 Added dredging for recirculation/test piping at slant well locations

Land Purchase $5,850,000 $7,300,800 $5,850,000 $7,300,800 $7,300,800 $5,850,000 $7,300,800 $12,168,000 $12,168,000 based on land area req'd & unit rate
Easements / Leases* $1,000,000 $1,000,000 $1,000,000 $1,000,000 $1,000,000 $1,000,000 $1,000,000 $1,000,000 $1,000,000 plug estimate (e.g. State Lands Commission, CALTRANS, etc.)

NEPA / CEQA / Permitting $8,000,000 $8,500,000 $8,000,000 $8,500,000 $8,500,000 $8,000,000 $8,500,000 $7,500,000 $7,500,000 based upon review disc. w/ Scott MacPherson of PUC BEM
Open Water Intake (concrete box) NA $2,000,000 NA $2,000,000 $2,000,000 NA $2,000,000 $2,000,000 $2,000,000

Intake Screens NA $2,000,000 NA $2,000,000 $2,000,000 NA $2,000,000 $2,000,000 $2,000,000
Dredging $1,900,000 $1,900,000 $1,900,000 $1,900,000 $1,400,000 $1,400,000 $1,400,000 $200,000 $200,000 Added dredging costs for recirculation/test piping at slant well locations

Intake Tunnel NA $36,000,000 NA $36,000,000 $27,000,000 NA $27,000,000 $3,600,000 $3,600,000 Based on updated lengths in row 16
Vertical Excavation NA $36,000,000 NA $36,000,000 $163,300,000 NA $36,000,000 $24,300,000 $24,300,000 See estimated depths in row 11.

Slant Well Drilling / Development / Setup $51,000,000 NA $51,000,000 NA NA $51,000,000 NA NA NA
Pumps (equipment) $8,500,000 $13,000,000 $8,500,000 $13,000,000 $13,000,000 $8,500,000 $13,000,000 $13,000,000 $13,000,000 Assume $X / pump, each @ 10,000 gpm (for Open Water), $500k/pump (for slant wells)

Pump Station/Wellhead Buildings $13,500,000 $24,500,000 $13,500,000 $24,500,000 $24,500,000 $13,500,000 $24,500,000 $24,500,000 $24,500,000
Includes common wellhead enclosure costs. Open water PS cost includes PRV in vault for recirculation/test piping ($270k).

Discharge Piping (to connect w/ EFWS)
(base cost, assuming cut & cover)

$45,900,000 $45,900,000 $50,600,000 $50,600,000 $47,600,000 $29,800,000 $29,800,000 $450,000 $1,350,000
Assume $15M / mi for 24" dia Kubota; scale down/up accordingly

Microtunneling / etc. for disch. Piping NA NA NA NA $9,800,000 $15,400,000 $15,400,000 NA NA (use unit rates in O36/37, upsize/downsize based on diameter
Recirculation/Test Piping (return to ocean/bay) $10,300,000 $10,300,000 $8,800,000 $8,800,000 $6,600,000 $6,600,000 $6,600,000 $900,000 $900,000 Assume same diam as disch. piping and same length as intake tunnel/piping, @ $xxxx/mile, with PRV @ PS

Up-Sizing Existing EFWS Piping TBD TBD TBD TBD TBD TBD TBD TBD TBD Costs cannot be determined at this point; will depend on location(s) and capacities selected based on hyd. Modeling

TOTAL $146,000,000 $188,500,000 $149,200,000 $191,700,000 $314,100,000 $141,100,000 $174,600,000 $91,700,000 $92,600,000

Environmental / Permitting / Land Acq. $14,850,000 $16,800,800 $14,850,000 $16,800,800 $16,800,800 $14,850,000 $16,800,800 $20,668,000 $20,668,000
Pump Station $74,900,000 $115,400,000 $74,900,000 $115,400,000 $233,200,000 $74,400,000 $105,900,000 $69,600,000 $69,600,000

Piping $56,200,000 $56,200,000 $59,400,000 $59,400,000 $64,000,000 $51,800,000 $51,800,000 $1,350,000 $2,250,000
TOTAL (rounded up) $146,000,000 $188,500,000 $149,200,000 $191,700,000 $314,100,000 $141,100,000 $174,600,000 $91,700,000 $92,600,000

Initial Cost $146,000,000 $188,500,000 $149,200,000 $191,700,000 $314,100,000 $141,100,000 $174,600,000 $91,700,000 $92,600,000
Annual ODC / Fuel / Fixed Costs $263,000 $263,000 $263,000 $263,000 $263,000 $263,000 $263,000 $263,000 $263,000

Annual Staffing Cost $216,000 $180,000 $216,000 $180,000 $180,000 $216,000 $180,000 $180,000 $180,000
Slant Well Renewal  * $51,000,000 NA $51,000,000 NA NA $51,000,000 NA NA NA

Slant Well Pump Replacement * $8,500,000 NA $8,500,000 NA NA $8,500,000 NA NA NA
Intake Screen Replacement * NA $2,000,000 NA $2,000,000 $2,000,000 NA $2,000,000 $2,000,000 $2,000,000

NPV @ 4% Interest $286,100,000 $212,000,000 $289,300,000 $215,200,000 $337,600,000 $281,200,000 $198,100,000 $115,200,000 $116,100,000

Staff Required for routine O&M (FTE) 1.1 0.9 1.1 0.9 0.9 1.1 0.9 0.9 0.9

Ocean Side Bay Side
Southern Dunes Rocky Area South Rocky Area North
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** soft costs included in items above
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*for open water option, assume screen will be replaced every 15 years, the PS has a total of 45 year life
*for slant well option, assume each slant well and pump will be replaced every 15 years
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50,000gpm

50,000 gpm PS

North Bayfront East Bayfront notes

Intake Type: Slant Wells Open Water Slant Wells
Open Water

(Ocean Beach)
Open Water

(Bluffs)
Slant Wells Open Water Open Water Open Water

Distance to Nearest EFWS Piping (miles) 1.7 1.7 2.2 2.2 2.2 1.5 1.5 0.05 0.15
Distance for microtunneling of Disch. Piping (ft) NA NA NA NA 700 1,100 1,100 NA NA est from Google Earth

Discharge Piping Diameter (inches) 54 54 48 48 48 48 48 48 48
Intake Tunnel Diameter (inches) NA 120 NA 120 120 NA 120 120 120

Vertical Excavation Depth (ft) NA 46 NA 46 209 NA 46 31 31 Depth from ground surface to invert of intake tunnel assuming 10 ft cover below MSL
Vertical Excavation Diameter (ft) NA 95 NA 95 95 NA 95 95 95

Pump Station/Wellhead Building Size (sf) 1,375 5,076 1,375 5,076 5,076 1,375 5,076 5,076 5,076 Assumed wellhead building dimensions of 55 ft x 25 ft. Assumed spaced min of ~750 ft apart.
Number of Pumps 20 6 20 6 6 20 6 6 6

Number of Wellhead Bldgs 7 NA 7 NA NA 7 NA NA NA
Number of Screen Modules NA 5 NA 5 5 NA 5 5 5 Assume ISI T42-66 tee screen, approx 10,000 gpm / screen w/ < 0.5 fps slot velocity

Land Area Required (sf) 17,500 22,464 17,500 22,464 22,464 17,500 22,464 22,464 22,464
Length of Intake Piping (ft) NA 2,000 NA 2,000 1,500 NA 1,500 200 200 Pushed intake piping out farther into ocean beyond surf zone

Length of Recirculation/Test Piping (ft) 2,000 2,000 2,000 2,000 1,500 1,500 1,500 200 200 Same length as intake piping
Volume Dredged (cy) 93,000 93,000 93,000 93,000 69,000 69,000 69,000 9,000 9,000 Added dredging for recirculation/test piping at slant well locations

Land Purchase $6,825,000 $8,760,960 $6,825,000 $8,760,960 $8,760,960 $6,825,000 $8,760,960 $14,601,600 $14,601,600 based on land area req'd & unit rate
Easements / Leases* $1,000,000 $1,000,000 $1,000,000 $1,000,000 $1,000,000 $1,000,000 $1,000,000 $1,000,000 $1,000,000 plug estimate (e.g. State Lands Commission, CALTRANS, etc.)

NEPA / CEQA / Permitting $8,500,000 $9,000,000 $8,500,000 $9,000,000 $9,000,000 $8,500,000 $9,000,000 $8,000,000 $8,000,000 based upon review disc. w/ Scott MacPherson of PUC BEM
Open Water Intake (concrete box) NA $2,000,000 NA $2,000,000 $2,000,000 NA $2,000,000 $2,000,000 $2,000,000

Intake Screens NA $2,500,000 NA $2,500,000 $2,500,000 NA $2,500,000 $2,500,000 $2,500,000
Dredging $1,900,000 $1,900,000 $1,900,000 $1,900,000 $1,400,000 $1,400,000 $1,400,000 $200,000 $200,000 Added dredging costs for recirculation/test piping at slant well locations

Intake Tunnel NA $40,000,000 NA $40,000,000 $30,000,000 NA $30,000,000 $4,000,000 $4,000,000 Based on updated lengths in row 16
Vertical Excavation NA $50,700,000 NA $50,700,000 $230,300,000 NA $50,700,000 $34,200,000 $34,200,000 See estimated depths in row 11.

Slant Well Drilling / Development / Setup $60,000,000 NA $60,000,000 NA NA $60,000,000 NA NA NA
Pumps (equipment) $10,000,000 $15,600,000 $10,000,000 $15,600,000 $15,600,000 $10,000,000 $15,600,000 $15,600,000 $15,600,000 Assume $X / pump, each @ 10,000 gpm (for Open Water), $500k/pump (for slant wells)

Pump Station/Wellhead Buildings $15,750,000 $28,100,000 $15,750,000 $28,100,000 $28,100,000 $15,750,000 $28,100,000 $28,100,000 $28,100,000
Includes common wellhead enclosure costs. Open water PS cost includes PRV in vault for recirculation/test piping ($270k).

Discharge Piping (to connect w/ EFWS)
(base cost, assuming cut & cover)

$52,700,000 $52,700,000 $59,400,000 $59,400,000 $55,900,000 $34,900,000 $34,900,000 $450,000 $1,350,000
Assume $15M / mi for 24" dia Kubota; scale down/up accordingly

Microtunneling / etc. for disch. Piping NA NA NA NA $11,200,000 $17,600,000 $17,600,000 NA NA (use unit rates in O36/37, upsize/downsize based on diameter
Recirculation/Test Piping (return to ocean/bay) $11,800,000 $11,800,000 $10,300,000 $10,300,000 $7,700,000 $7,700,000 $7,700,000 $1,100,000 $1,100,000 Assume same diam as disch. piping and same length as intake tunnel/piping, @ $xxxx/mile, with PRV @ PS

Up-Sizing Existing EFWS Piping TBD TBD TBD TBD TBD TBD TBD TBD TBD Costs cannot be determined at this point; will depend on location(s) and capacities selected based on hyd. Modeling

TOTAL $168,500,000 $224,100,000 $173,700,000 $229,300,000 $403,500,000 $163,700,000 $209,300,000 $111,800,000 $112,700,000

Environmental / Permitting / Land Acq. $16,325,000 $18,760,960 $16,325,000 $18,760,960 $18,760,960 $16,325,000 $18,760,960 $23,601,600 $23,601,600
Pump Station $87,650,000 $140,800,000 $87,650,000 $140,800,000 $309,900,000 $87,150,000 $130,300,000 $86,600,000 $86,600,000

Piping $64,500,000 $64,500,000 $69,700,000 $69,700,000 $74,800,000 $60,200,000 $60,200,000 $1,550,000 $2,450,000
TOTAL (rounded up) $168,500,000 $224,100,000 $173,700,000 $229,300,000 $403,500,000 $163,700,000 $209,300,000 $111,800,000 $112,700,000

Initial Cost $168,500,000 $224,100,000 $173,700,000 $229,300,000 $403,500,000 $163,700,000 $209,300,000 $111,800,000 $112,700,000
Annual ODC / Fuel / Fixed Costs $317,000 $317,000 $317,000 $317,000 $317,000 $317,000 $317,000 $317,000 $317,000

Annual Staffing Cost $252,000 $180,000 $252,000 $180,000 $180,000 $252,000 $180,000 $180,000 $180,000
Slant Well Renewal  * $60,000,000 NA $60,000,000 NA NA $60,000,000 NA NA NA

Slant Well Pump Replacement * $10,000,000 NA $10,000,000 NA NA $10,000,000 NA NA NA
Intake Screen Replacement * NA $2,500,000 NA $2,500,000 $2,500,000 NA $2,500,000 $2,500,000 $2,500,000

NPV @ 4% Interest $333,600,000 $251,000,000 $338,800,000 $256,200,000 $430,400,000 $328,800,000 $236,200,000 $138,700,000 $139,600,000

Staff Required for routine O&M (FTE) 1.3 0.9 1.3 0.9 0.9 1.3 0.9 0.9 0.9

Ocean Side Bay Side
Southern Dunes Rocky Area South Rocky Area North
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* State Lands Lease, ROW Crossings,
** soft costs included in items above
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*for open water option, assume screen will be replaced every 15 years, the PS has a total of 45 year life
*for slant well option, assume each slant well and pump will be replaced every 15 years
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Unit Cost List

Unit Cost Table

Discharging piping cost
Size Unit Cost per mile cost per mile including all soft cost
12 $8,000,000
14 $9,000,000
16 $10,000,000
18 $12,000,000
20 $14,000,000
24 $15,000,000
30 $18,000,000
36 $20,000,000
42 $23,000,000
48 $27,000,000
54 $31,000,000

Dredging (Bay Side Only)
Unit rate: $20 $/CY

W 50 ft
D 25 ft

1 cy
27 cft

Microtunneling / Jack-Bore (72" and below)
Size unit cost per LF
20 $7,000.00 $ / lf
24 $8,000 $ / lf
30 $10,000 $ / lf
36 $12,000 $ / lf
42 $14,000 $ / lf
48 $16,000 $ / lf
54 $18,000 $ / lf

Bigtunneling (96" and above)
Size unit cost per LF
60 $10,000 $ / lf
72 $12,000 $ / lf
96 $16,000 $ / lf

108 $18,000 $ / lf
120 $20,000 $ / lf

Access Shaft / Caissons
2 pumps = 35 ft, 3 pumps = 50 ft, 4 pumps = 65 ft, 5 pumps = 80 ft, 6 pumps = 95 ft
shaft only $20,000,000 40 ft dia @ 150 ft deep:

10% equipment
10% mobilization
10% safety

(all - in) $29,300,000 40 ft dia @ 150 ft deep:
188496 cu ft in volumn
$155 $ / cubic ft

Slant Wells

Wellhead
Array
Enclosure (ea) $2,250,000

assume 3,3,2,2 configuration for 10 wells; 4
primary structures + 1 standy structure per
location; cost includes emergency generator
and PRV vault

Generator:  1.5 MW @ $1M; Building @ $1.25M inc. PRV &
Vault)

$3,000,000 Slant Well Drilling/Development/Testing (ea)
$500,000 Slant Well Pumps (ea), 3,000 gpm capacity

Land Area Required
Capacity GPM Slant Wells sqft Open Water sqft

3,000 2,500 3,700 -20%
6,000 2,500 3,700 -20%

10,000 7,500 10,400 -20%
20,000 10,000 13,000
30,000 12,500 15,600 20%
40,000 15,000 18,720 20%
50,000 17,500 22,464 20%

Land Purchase
$390 $ unit cost per sqft for the southern dunes and rocky side added 30% contingency, per D. Brasil, 4/15/21
$650 $ unit cost per sqft for the bayside added 30% contingency, per D. Brasil, 4/15/21

Pumps
$2,600,000 unit cost per 10,000 gpm open water pump
$780,000 unit cost for 3,000 gpm open water pump

$1,560,000 unit cost for 6,000 gpm open water pump
2.6 multiplier to include all design and soft cost, calculated from sunset cost ($11M subtotal to $28M total cost)

GPM PS and Bldg cost
3,000
6,000

10,000
20,000
30,000 $20,800,000 estiamted from sunset, including soft and other cost $5,532
40,000
50,000

Intake
Qty 1 $2,000,000 screened intake cost, assumed (concrete)

Screens for flows of:
10,000 $500,000 Assumed cost of screen, installed
20,000 $1,000,000
30000 $1,500,000
40000 $2,000,000
50000 $2,500,000
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Emergency Firefighting Water System Update

John Scarpulla, SFPUC
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What is the EFWS?
➢ Emergency Firefighting Water System (EFWS): A high pressure 

fire-suppression water system built after 1906 earthquake.

➢ Hetch Hetchy Regional Water System = Primary Source of 
Water

➢ EFWS ownership transferred to SFPUC in 2010

➢ SFFD is the end user: System improvements and expansion 
approved by SFFD, SFPUC, and Public Works

➢ Hydraulic modeling utilized to guide decision making.

2
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Partnership
➢ Evaluation of EFWS when transferred to SFPUC:

➢ Using modern seismic resilience capability analysis looking for 
vulnerabilities, leading to immediate and future projects

➢ 47% system reliability for median flow of water needed by SFFD to 
fight fires after 7.8 earthquake

➢ Since 2010 - SFPUC, SFFD, and Public Works have been 
implementing projects to improve the EFWS. 

➢ Projects completed utilizing Earthquake Safety and 
Emergency Response Bonds:
➢ 2010 Bond: $102 million for EFWS capital projects

➢ 2014 Bond: $54 million for EFWS capital projects

➢ 2020 Bond: $153.5 million for EFWS capital projects

3
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Today’s Topics – Updates on Reports

➢ By June 30, 2021, continue and complete the 
more detailed analysis of emergency 
firefighting water needs by neighborhood.

➢ By June 30, 2021, complete a study analyzing 
additional EFWS seawater pump stations.
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Refine Neighborhood Analysis
Analysis Completed 
in 2011
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Neighborhood Firefighting Needs 

• Refine earthquake firefighting water needs. Update 
and “Zoom in”.

• Based on:

• Seismological, geotechnical, building inventory 
(materials, density, sprinkler systems, etc.), 
vegetation, SFFD resources and other data

• City buildings: current and future growth

• EFWS
– current and extended

• Current and for 2030, 2040, 2050
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Project background

• Key step in upgrading EFWS
• Update to previous work
• Began in 2018
• Civil Grand Jury report

Project team

SFPUC
• David Myerson, P.E
• Ada Zhu, P.E.
• Leroy Gullette, P.E.
SFFD

• Chief Dawn Dewitt
• Capt. Brent Stuckert

AECOM
• Craig Smith, P.E.
• Derrick Wong, P.E.

SPA Risk:
• Prof. Charles 

Scawthorn, S.E.
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Assets 
at risk

Define 
EQS

FD 
Response

Fire 
Spread

Infrastructure 

Structural/ 
Non-st ructura l 

Ignit ion 

damage _,.,,,,.---~::~~~------~ Communication 

SupprQssion 
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Spread/con f lagration 

klFuel e 

Stop 

infrastructure damage/ 
saturation 

Transportation 

impediments 

Water supply damage/ 
malfunction 

uilding construction 
and density. 

wind. humidity, 
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1. Mw 7.9 on San Andreas fault ~1906 
2. Mw 7.0 on same fault and epicenter
3. Mw. 7.05 on Hayward fault

Building data: Total Floor Area (TFA, sq. ft.) per block

Tree Canopy database 
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SFFD capabilities

INPUTS
Westsi_de Potable Emergency 

Firefighting Water System 
Conceptual Alignment 

Legend 

•••• Existing AWSS Pipes 

Pipe Diameter and Phase 

- 24", Phase 1 

1111111 24", Phase 2 

- 36", Phase 1 

1111111 36", Phase 2 

- 42", Phase 1 

• Potential Pump station 

Streets 

San Francisco 
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• 12 Projects 2020-2035
• 60 million sq ft floor area  

(7% entire city)
• $17 billion construction

Planning Department
Project Development Pipeline 

(about 5 years of projects)
45 million sq ft TFA
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Data Source: San Francisco Planning 
Department 

Analysis for 
2020, 2030, 

2040, and 2050

Sea 337 
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2020 2030 2040 
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2050 

Population 883,000 960,000 1,035,000 1,112,000 

Bldg GSF (mills) 877 970 1,071 1,184 

GSF growth 0% 11% 22% 35% 
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Future Deliverables: 
2020-2050 Maps

Legend 

CJ 50-ac Grid 

Esn. HERE Gannln. (c ) OpenStreetMap contributors and t~e GIS user communrty 
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Next Steps: Neighborhood Fire 
Analysis

➢ Continue to refine inputs for model simulations 
for 2020, 2030, 2040, and 2050.

➢ Complete maps for 2020, 2030, 2040, and 2050.

➢ Use the analysis to inform the development of 
the comprehensive, citywide EFWS action plan 
(due to Board: 12/31/2021)  
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Seawater Pumpstation Report

High-level Evaluation:

➢ Regulatory / Permitting

➢ Siting Considerations

➢ Geotechnical and Geological

➢ Sea Level Rise

➢ Engineering

➢ Intake Types

➢ Capital Cost

➢ Operations & Maintenance

➢ Operating Costs
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Regulatory & Permitting

Primary Shoreline Regulatory Jurisdictions
• Ocean side: California Coastal Commission (CCC) & National Park Service (NPS)
• Bay side: SF Bay Conservation and Development Commission (BCDC) & NPS

Secondary Shoreline Regulatory Jurisdictions
• Ocean side: State Lands Commission; State Water Resources Control Board; 

Regional Water  Quality Control Board; US Army Corps of Engineers; National 
Marine Fisheries Service (NMFS); California  Department of Fish and Wildlife 
(CDFW); U.S. Coast Guard (USCG)

• Bay side: All of the above, plus Port of San Francisco

City Interior Potentially Affected RegulatoryJurisdictions
• City Planning Department; California Department of Transportation (Caltrans); 

Regional Transit Agencies; Region 2 Water Quality Control Board; Presidio Trust;
CDFW; U. S. Fish and Wildlife Service (UFWS); California State Parks (East 
Bayfront); and Bay Area Air Quality Management District (BAAQMD)
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Ocean Side 
Southern Dunes  
Rocky Area (south)  
Rocky Area (north) 

Bay Side
North Bayfront
East Bayfront

Southern Dunes

Rocky Area (S)

Rocky Area (N) North Bayfront

East Bayfront

Areas of Study

Primary Shoreline Regulatory Jurisdictions 

-1//, BCOC Junsdiction (esbmaled from SF Bay Plan) NPSLands 
c:]NPS Bounoary 
□Coastal Zone Area 

cuy 01 san Francisco Boundary 
CCC JurisdlCtion 

Data Sources 

► 
► Shoreline Subregion Boundary 
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NPS Lands https.llgls.data cagovldatasetslfl3858e200634ca888b I 9ca8c 78e3aed_ O 
NPS Boundary: https:I/Www nps.govl'JOga/planyourv,siVmaps. him 
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Sea level Rise & 
Inundation Zones

MITIGATION MEASURES:

Hazard Avoidance
Inland or at higher elevation

Protection

Site Modifications
Raising grade

Elevating sensitive components  

Flood-proofing structures

Legend 
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Note: The area between the blue line and lhe bay or lhe ocean shows potential inundalion L1at could result from extreme 
sea level rise (SLR) in the year 2100 plus a 100 year storm. 
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Geological and Geotechnical 
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Figure 7-7: Geologic Map of San Francisco 
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Elevations Analysis

Figure 5-15: Typical Cross Section - Hunters Point Area 

Figure 5-3: Typical Cross Section - Sloat Boulevard 

- S ti - 23"' Street/Potrero Power Station Area Figure 5-14: Typical Cross ec on 
Figure 5-7: Typical Cross Section - Lands End Area ONESF 
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Engineering Factors to Consider

➢ Distance from the shoreline to the closest tie-
in point of the EFWS and the elevation 
differences between these locations.

➢ Use pipeline lengths and elevations to 
understand pipe diameters and pump 
discharge pressures needed for flows ranging 
from 10,000 to 50,000 gpm.   

➢ The sizes of new piping to connect new 
seawater intakes to the existing EFWS for 
flows in the 10,000 to 50,000 gpm range may 
require “up-sizing” (increasing the diameter) 
of existing EFWS piping in certain areas
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Pump Station 

Type

20

Slant Well

Open Water Intake
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Next Steps – Seawater Report 

➢ Continue engineering and analysis, including 
assessment of flow requirements, refinement 
of engineering aspects, and environmental / 
permitting requirements.

➢ Develop capital and operations and 
maintenance costs for a wide variety of 
options.

➢ Use the analysis to inform the development of 
the comprehensive, citywide EFWS action plan 
(due to Board: 12/31/2021)  ""''""""' Water 
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Next Steps - Programmatic

➢ Complete two reports (Seawater and 
Neighborhood demands) and submit to the 
Board by June 30, 2021.

➢ By December 31, 2021, develop and submit a 
comprehensive, citywide EFWS action plan.

➢ Present at the Board in July 2021 and January 
2022
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Questions?
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EMERGENCY FIREFIGHTING 
WATER SYSTEM

Budget and Legislative Analyst’s Report

GAO Committee – January 21, 2021



WESTSIDE PHASE I PROJECT

 Funding is in place for Westside Phase I: approximately $198 million
 $ 143 million from 2020 ESER Bonds
 $55 million from Water Enterprise revenue bonds

 2020 ESER Bond: $628.5 million
 Issuance, sale, and appropriation of $85 million before Board of Supervisors
 Initial $20 million for planning, design, and CEQA review of EFWS projects

 Potable water system allows for Water Enterprise revenues



HOSE TENDERS

 Each truck consists of 1 mile of hose, a portable pump, portable hydrants, and 
other firefighting equipment. The cost is approximately $1 million

 OCA is currently in the process of purchasing 3 hose tenders
 FY 2019-20 budget included $4 million to purchase 4 new hose tenders
 California OES provided $1 million for additional hose tender
 Mayor’s Budget Office cut $2 million as part of mid-year rebalancing plan, leaving $3 

million in budget for 3 hose tenders

 Potential for lease revenue financing for hose tender purchases
 OPF can authorize $85 million under SF Finance Corporation
 Has been used for fire equipment in the past



FUTURE ESER BONDS

 $217 million ESER Bond is planned for the 2027 ballot
 Amount dedicated to EFWS is not currently known
 ESER Bond would also be used to fund other projects

 2027 ESER Bond may impact feasibility of stand-alone ESER bond for EFWS



QUESTIONS?

 We are available for questions

 Thank you for your time
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Policy Analysis Report 

To:  Supervisor Mar 
From:  Budget and Legislative Analyst’s Office 
Re:  Status of Emergency Firefighting Water System Analysis 
Date:  December 2, 2020 

SUMMARY OF REQUESTED ACTION 

Your office requested that the Budget and Legislative Analyst study the Emergency 
Firefighting Water System (EFWS) through an equity lens that includes analysis of 
what is needed in the western and southern neighborhoods to provide them with 
fire protection equal to the protection level currently covering the eastern and 
central areas of the City that are safeguarded by an independent EFWS and by 
access to unlimited saltwater through two 10,000 gallon per minute pumps;  and 
issue a report to the Board no later than December 31, 2020 on (a) which areas of 
the City do not have sufficient water supplies for the anticipated demand for water 
to fight fires following a major earthquake similar in magnitude to the 1906 
earthquake, and (b) options to address the issue in both the short term and long 
term that include acquisition of the high priority hose tender equipment, 
suggestions for multiple funding sources to finance the equitable citywide fire 
protection, and a proposed timeline for project completion. 

For further information about this report, contact Severin Campbell at the Budget 
and Legislative Analyst’s Office. 

 

Executive Summary 

 The City is at risk for major fires following an earthquake. According to a 2014 
study by the United States Geological Survey (USGS), San Francisco has a 72 
percent chance of a magnitude 6.7 or larger earthquake (equivalent to the 1989 
Loma Prieta earthquake) prior to 2043. According to a 1992 report to the 
National Science Foundation, the 1989 Loma Prieta earthquake caused 41 fires 
in San Francisco, largely due to electrical wiring and electric and gas appliances. 

 The City’s Emergency Firefighting Water System (EFWS) does not sufficiently 
cover all areas of the City, placing some neighborhoods at higher risk for fires 
after an earthquake. According to an analysis by the San Francisco Public Utilities 
Commission (SFPUC), 15 of 48 Fire Response Areas (FRAs) have reliability scores 
below 50 percent. This means that after a 7.8-magnitude earthquake these FRAs 
would have less than half the water supply necessary to meet the median 
firefighting demands. The western and southern parts of the City, including the 
Sunset, Richmond, Excelsior, and Visitacion Valley areas, have limited EFWS 
coverage, and generally have FRA scores of less than 50 percent. 
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 SFPUC has developed a plan to construct a potable EFWS system in the Sunset 
and Richmond Districts (EFWS Westside). The estimated cost of the EFWS 
Westside Phase I project is approximately $198 million, of which funding from 
the 2020 Earthquake Safety and Emergency Response (ESER) Bond and Water 
Enterprise revenues is available. This project is expected to be completed in 
2025. Another potential project under consideration to improve EFWS coverage 
on the City’s Westside is a saltwater pump station along the Pacific Ocean. The 
EFWS system currently has two saltwater pump stations along the Bayfront, but 
none along the Pacific coast. 

 While the EFWS Westside Phase I project would significantly improve coverage 
on the City’s Westside, there would still be system coverage deficiencies in the 
south and southeastern areas of the City. The Excelsior and Visitacion Valley 
neighborhoods had low reliability scores in the SFPUC analysis of FRAs. The 
Board of Supervisors, in response to the 2018-19 Grand Jury report, requested 
SFPUC to develop a comprehensive EFWS citywide plan by December 31, 2021. 
As part of the comprehensive citywide plan, the City Administrator’s Office, 
Mayor’s Budget Office, SFPUC, and San Francisco Fire Department (SFFD) are 
analyzing whether to propose a stand-alone ESER bond dedicated solely to 
funding subsequent phases of the EFWS project. 

 In addition to the EFWS, the City maintains a Portable Water Supply System 
(PWSS) consisting of hose tender trucks to assist with firefighting operations in 
areas not covered by the EFWS. Funding is available in FY 2020-21 to purchase 
three new hose tender trucks. 

 In response to the 2018-2019 Civil Grand Jury report, the Board of Supervisors 
has requested SFPUC to complete analyses by June 30, 2021 of (i) additional 
seawater pump stations in San Francisco, include seawater pump stations on the 
Westside of San Francisco; and (ii) neighborhood firefighting water demands. As 
noted above, the Board has also requested SFPUC to prepare a comprehensive 
EFWS citywide plan by December 31, 2021. Given the risk of fires, especially 
after an earthquake, and the lack of sufficient EFWS coverage in the western and 
south/southeastern section of the City, the Board should ensure presentation of 
these reports in public hearings. 

 

Project staff: Reuben Holober, Severin Campbell   



Memo to Supervisor Mar 
December 2, 2020   

 

  Budget and Legislative Analyst’s Office 

3 

Current Risks to the City’s Emergency Firefighting Water Supply 

The City is at risk for major fires following an earthquake. According to a 2014 study 
by the United States Geological Survey (USGS), San Francisco has a 72 percent 
chance of a magnitude 6.7 or larger earthquake (equivalent to the 1989 Loma Prieta 
earthquake) prior to 2043. According to a 1992 report to the National Science 
Foundation, the 1989 Loma Prieta earthquake caused 41 fires in San Francisco, 
largely due to electrical wiring and electric and gas appliances. One block in the 
Marina district was destroyed by fires caused by a broken gas distribution line. 
When access to nearby fire hydrants and the Palace of Fine Arts lagoon was 
insufficient to fight the fire, the Fire Department accessed water from the Bay, in 
which the Phoenix fire boat and three hose tenders were employed. Fire crews set 
up four major runs of five-inch hose between the fire and the boat using nine 
portable hydrants.  Before all fire operations were concluded in the Marina District, 
the boat pumped 6,000 gallons per minute for more than 18 hours.1  

The City completed the first water system for firefighting in 1913, following the 1906 
San Francisco earthquake. The original Emergency Firefighting Water System (EFWS, 
also known as the Auxiliary Water Supply System, or AWSS) system consisted of (i) 
72 miles of water pipes, concentrated heavily in the northeast part of the City 
around downtown; (ii) 889 hydrants; (iii) the Twin Peaks Reservoir; (iv) Ashbury and 
Jones Street tanks; and (v) Pump Stations 1 and 2. In 2010, San Francisco Public 
Utilities Commission (SFPUC) assumed responsibility for the operations and 
maintenance of the EFWS. 

The EFWS has been expanded through funding from multiple bond measures over 
the years. The system now consists of approximately 130 miles of pipes, 229 
cisterns, two pump stations, two water storage tanks, and a reservoir. The two 
seawater pump stations, as well as two fireboats, allow seawater from the San 
Francisco Bay to be injected into the EFWS. There are five manifolds that allow 
fireboats to inject seawater into the EFWS. There are 35 suction manifolds along the 
waterfront that allow seawater to be drawn from the bay and injected into the 
EFWS.   

Limited Emergency Water Supply in Western and Southern Neighborhoods 

The EFWS system is still heavily concentrated in the eastern half of the City, largely 
in the Downtown and South of Market areas. The western and southern parts of the 
City, including the Sunset, Richmond, Excelsior, and Visitacion Valley areas, have 
limited coverage. Furthermore, there are no pump stations in the western half of 
the City to pull water from the Pacific Ocean. Exhibit 1 below shows the existing 
EFWS system. 

 

 

                                                 
1 Investigation of Cause and Effects of Fires Following the Loma Prieta Earthquake, Jamshid Mohammadi, Sam 

Aiyasin, D.N. Bak. Report to the National Science Foundation, 1992 
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Exhibit 1: Existing EFWS System Assets 

 
Source: SFPUC 
 

As shown in Exhibit 1, the western and southern parts of the City, including the 
Sunset, Richmond, Excelsior, and Visitacion Valley areas, have limited EFWS 
coverage. 
 
Exhibit 2 below quantifies the existing EFWS assets by Supervisorial District. 
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Exhibit 2: EFWS Assets by Supervisorial District 

District Number of 
EFWS Hydrants 

Miles of EFWS 
Mains 

Number of 
Cisterns 

1 42 5 17 

2 170 14 23 

3 327 23 46 

4 3 <1 12 

5 188 16 20 

6 366 27 26 

7 79  7 12 

8 110 9 27 

9 110 9 21 

10 222 18 20 

11 24 1 5 

Total 1,641 130 229 

Source: SFPUC 

Districts 1, 4, 7, and 11 have the fewest hydrants, miles of EFWS pipelines, and 
cisterns. District 4 has particularly poor coverage, with only three hydrants and less 
than 1 mile of pipeline. Conversely, Districts 3, 6 and 10 have the most hydrants, 
miles of EFWS pipelines, and cisterns. 

SFPUC has conducted analysis to determine EFWS capability to meet median 
firefighting demands after a magnitude 7.8 earthquake. After voters approved 
Earthquake Safety and Emergency Response (ESER) bonds in 2010 and 2014, SFPUC 
was able to improve the EFWS system, including upgrading water supply reliability 
via projects at Twin Peaks Reservoir, EFWS tanks and pump stations, and adding 30 
cisterns. Exhibit 3 below shows the EFWS reliability scores by Fire Response Area 
(FRA) following the 2010 and 2014 ESER bond improvements. 
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Exhibit 3: EFWS Reliability Score by FRA, Following 2010 and 2014 ESER Bonds 
Improvements 

 

Source: SFPUC 

The EFWS reliability scores by FRA largely mirror the map of the EFWS system 
buildout. Areas in the northeast portion of the City have high scores, while those in 
the western and southern portions of the City have lower scores. As noted in Exhibit 
3, 15 FRAs have reliability scores below 50 percent. This means that after a 7.8-
magnitude earthquake, these FRAs would have less than half the water supply 
necessary to meet the median firefighting demands. 

By each of these metrics, it is clear that the western and southern portions of the 
City have the least sufficient water supplies needed for fires anticipated after a 
major earthquake. According to a fire modeling expert, the fire risk of a major 
earthquake subsumes the scope of all other types of fires possible in San Francisco, 
such as terrorist attacks, explosions, and wildfires. 
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Options to Improve EFWS Access 

Westside EFWS Options 

In 2018, AECOM issued the report “Westside Emergency Firefighting Water System 
Options Analysis” on behalf of the SFPUC and San Francisco Fire Department (SFFD). 
The report analyzed 12 options for improving EFWS coverage in the Westside of the 
City. The options included both building off the existing EFWS system, or a potable 
EFWS system sourced from the Sunset Reservoir. Of the 12 options, the preferred 
option was Option 12, a potable EFWS system with a pump station at the Sunset 
Reservoir and loops around the Sunset and Richmond Districts. The estimated cost 
was approximately $109 million. 

SFPUC has developed an updated conceptual Westside EFWS alignment based on 
Option 12 in the 2018 AECOM report. The key difference is that rather than only 
using Sunset Reservoir as a water source, the proposal would use Lake Merced as 
the primary source, and potentially use the Sunset Reservoir as a secondary source 
in a future project phase. Lake Merced contains approximately 1.2 billion gallons of 
water, while Sunset Reservoir only contains approximately 90 million gallons. 
However, Sunset Reservoir is supplied water via upgraded, seismically resilient 
pipelines that are connected to the SFPUC’s Hetch Hetchy Regional Water System.  
The Westside EFWS Phase I project would connect Lake Merced to the Outer Sunset 
and Richmond neighborhoods, while Phase II would potentially connect a loop 
through the Inner Sunset and Richmond neighborhoods. A conceptual alignment of 
the Westside EFWS is shown in Exhibit 4 below. 
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Exhibit 4: Westside EFWS Conceptual Alignment 

 

Source: SFPUC 

The estimated cost of the EFWS Westside Phase I project is approximately $198 
million. In March 2020, San Francisco voters approved Proposition B, a $628.5 
million ESER bond that includes approximately $153.5 million for EFWS projects. The 
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design, and CEQA review for the Westside Phase I project and manifold projects at 
Fort Mason and Pier 33 ½.2  

The estimated cost of the potential EFWS Westside Phase II project is $180 million 
for which funding has not yet been identified. 

Another potential project that may improve EFWS coverage on the City’s Westside 
is a saltwater pump station along the Pacific Ocean. The EFWS system currently has 
two saltwater pump stations along the Bayfront, but none along the Pacific coast. 
In response to the Civil Grand Jury report, the Board of Supervisors has directed 

                                                 
2 The remaining $543.5 million in ESER bonds will likely be issued starting in the first half of 2021, with an 
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to EFWS projects. The estimated cost in 2019 $s for the potential EFWS Westside Phase II is $180 million. 
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SFPUC to complete a study analyzing additional seawater pump stations in San 
Francisco, include seawater pump stations on the Westside of San Francisco by June 
30, 2021. 

Other EFWS Options 

While the EFWS Westside Phase I project would significantly improve coverage on 
the City’s Westside, there would still be system coverage deficiencies in other 
portions of the City, including the southeastern areas of the City. The Board of 
Supervisors has directed SFPUC to complete a more detailed analysis of 
neighborhood firefighting water demands by June 30, 2021, as well as a 
comprehensive EFWS citywide plan by December 31, 2021. As part of the 
comprehensive citywide plan, the City Administrator’s Office, Mayor’s Budget 
Office, SFPUC, and San Francisco Fire Department (SFFD) are analyzing whether to 
propose a stand-alone ESER bond dedicated solely to funding subsequent phases of 
the EFWS project. 

Hose Tender Equipment 

In addition to the EFWS, the City maintains a Portable Water Supply System (PWSS) 
to assist with firefighting operations in areas not covered by the EFWS. The PWSS 
consists of hose tender trucks that are equipped with approximately one mile of 
five-inch diameter hose, a portable pump, portable hydrants, and other firefighting 
equipment. Each fully equipped hose tender costs approximately $1 million. SFFD 
currently has five tenders, and all are between 28 and 47 years old and beyond their 
useful lives. These tenders are only able to transport hose and equipment and do 
not have pumping capabilities.  

The FY 2019-20 budget included $4 million for four additional hose tenders, and 
SFFD also received $1 million in funding from the California Office of Emergency 
Services to purchase an additional hose tender, totaling $5 million for purchase of 
five hose tenders. However, due to the City’s budget deficit from the COVID-19 
pandemic, $2 million was reduced by the Mayor’s Budget Office as part of the mid-
year balancing plan. That leaves $3 million remaining to purchase three new hose 
tenders, and the units are currently out to bid by the Office of Contract 
Administration. These new hose tenders are more efficient and maneuverable than 
older models. They contain pumps that can siphon water from the Bay, reservoirs, 
or other sources. The hoses can be connected to carry water several miles from the 
source.  The City Attorney’s Office has determined that ESER bonds may not be used 
to purchase hose tender equipment, so they must be purchased from the General 
Fund or grant funds. 

 

 



Emergency Firefighting Water System:
Annual Report FY 2019-2020

John Scarpulla, SFPUC
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What is the EFWS?
➢ Emergency Firefighting Water System (EFWS): A high-

pressure fire-suppression water system built after 1906 
earthquake.

➢ Hetch Hetchy Regional Water System = Primary Source of 
Water

➢ EFWS ownership transferred to SFPUC in 2010

➢ SFFD is the end user: System improvements and 
expansion approved by SFFD, SFPUC, and Public Works

➢ Hydraulic modeling utilized to guide decision making.
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Resolution 484-19

➢ Urged the following:

• By June 30, 2021: complete a study analyzing EFWS 
seawater supplies.

• In Progress

• By June 30, 2021: complete a more detailed analysis of 
neighborhood firefighting water demands.

• In Progress

• By December 31, 2021: develop a comprehensive citywide 
EFWS plan.

• In Progress 

• Annual Report submitted each June 30.
.. ,,,.,""" 
Water 

;ewer 

ONESF 
Building Our Future 



Annual Report – FY 19-20:
EFWS Used at Fires

➢ Feb 29, 2020:
• Toland St. & Evans St.

• 4 Alarm Fire

➢ May 23, 2020:
• Pier 45

• 4 Alarm Fire
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Annual Report – FY 19-20:
Capital Projects

➢ Completed:
• Ashbury Bypass EFWS Pipeline
• Terry Francois & Mariposa EFWS Pipeline
• Irving Street EFWS Pipeline
• Pump Station No. 1 Upgrades

➢ Under Construction:
• Pump Station No. 2 Upgrades

➢ Construction in FY 20-21:
• 19th Ave EFWS Pipeline
• Clarendon Supply EFWS Pipeline
• Terry Francois/Mission Rock/Warriors Way EFWS 

Pipeline

➢ Additional work in FY 20-21:
• Westside Potable EFWS: Environmental Review, 

Planning, and Design
• Street Valve Motorization: Bidding
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Annual Report – FY 19-20:
Development Projects

➢ Installed EFWS Infrastructure:
• Pier 70

• HopeSF Sunnydale

➢ Development Agreement Approved With 
EFWS Infrastructure:
• Potrero Power Station

• 3333 California Street

➢ Development Agreement With EFWS 
Infrastructure Pending Approval:
• Balboa Reservoir .. ,,,.,""" 
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Annual Report – FY 19-20:
Maintenance

➢ Over 27,000 hours of maintenance performed 
on the City’s Firefighting Water Infrastructure.

➢ Highlighting Tasks:
• Hydrant Inspections and Preventive & Corrective 

Actions (Joint with SFFD)

• Seawater Suction Connection Inspections and 
Preventive & Corrective Actions (Joint with SFFD)

• Reservoir and Cistern Inspections and Preventive & 
Corrective Actions (Joint with SFFD)

• Fixing Pipeline Leaks

• Pump and Generators Inspections and Preventive & 
Corrective Actions

• Valve Inspections and Preventive & Corrective Actions
.. ,,,.,""" 
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Annual Report – FY 19-20:
Drills, Special Projects, and Meetings

➢ Pier 90 Seawater Manifold Drill (SFFD & 
Fireboat & SFPUC)

➢ Bay Bridge Pump Station & Standpipe Drill 
(SFFD & SFPUC)

➢ 5” Hose Tender Drills (SFFD)

➢ SFFD & SFPUC 5” Hose Tender Drill (planning 
completed)

➢ Bay Dredging Near Seawater Inlets (SFFD & 
Port)

➢ SFFD & SFPUC Joint Agency EFWS Meetings

➢ SFFD & RPD Joint Agency Meetings .. ,,,.,""" 
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Updating SFPUC/SFFD MOU

➢ Memorandum of Understanding Regarding the 
Operation and Maintenance of San Francisco 
Water Supply Systems Related to Fire 
Suppression

• Signed in 2015 by SFFD and SFPUC

• Updating it to better detail and memorializing 
exercises and drills utilizing EFWS

• Expected to be completed in 2020.  
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Voter Approval of G.O. Bond 
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ESER 2020 Bond Programming

➢ $628.5M total

➢ $153.5M Emergency Firefighting Water System 
(EFWS)

➢ $275M - Fire Training and Station Facilities

➢ $121.5 - Police Station Facilities

➢ $70M - Disaster Response Seismic Improvements

➢ $9M - 1011 Turk (911 Call Center)
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EFWS per Bond Report
The selection of ESER 2020 projects wi ll be guided by 
the system's technical steering committee, which consists 
of senior technical and operational managers from the 
Fire Department, Public Works and the San Francisco 
Public Utilit ies C,ommission,. The Management Oversight 
Committee, which includes the fire chief, Public Works 
director, general manager of the San Francisco Public 
Utilities Commission and the assistant general manager 
of the Water Enterprise of the San Francisco Public 
Utilities Commission, will determine the list of ESER 
2020 projects. The recommendations and decisions of 
these two committees will take into consideration the 
findings of the California Environmental Quality Act 
(CEQA) environmental review process. 
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Questions?
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San Francisco 
Water Sewer 
Services of the San Francisco Public Utilities Commission 

DATE: June 25, 2020 

TO: 

FROM: 

Angela Calvillo, Clerk of the Board of Supervisors 

Harlan L. Kelly Jr., General Manager of the SF PUC~ 

Jeanine Nichols~f of the Department, San Francisco Fire 

Department-<!', IA./ 

SUBJECT: Fiscal Year 2019-2020 Annual Emergency Firefighting Water 
System Report 

Pursuant to Resolution No. 484-19, the San Francisco Public Utilities 

Commission and San Francisco Fire Department hereby provide the following 

report on the City's Emergency Firefighting Water System (EFWS). Resolution 
No. 484-19 urges the departments provide a consolidated annual report to the 

Board of Supervisors, " ... on the state of the City's EFWS preparedness for a 

major earthquake and fire and planned funding from the ten-year Capital Plan." 

This report addresses the information requested in Resolution No. 484-19 and 
provides an update on the City's EFWS preparedness. 

Program Background 
The San Francisco EFWS is vital for protecting against the loss of life resulting 

from multi-alarm fires, as well as the loss of homes and businesses by 
providing an additional layer of fire protection. The system is used throughout 

the year for the suppression of multiple-alarm fires. The system delivers water 
at high pressure to the SFFD for firefighting purposes. The primary source of 

water is the SFPUC's Hetch Hetchy Regional Water System, which supplies 

water to one reservoir and two storage tanks. The water is subsequently 
supplied from the reservoirs and tanks into 135 miles of pipelines. The 
secondary source of water for the EFWS is the San Francisco Bay. There are 

two seawater pump stations that can supply seawater into the pipelines, as well 

as 35 suction connections along the northeastern waterfront, which allow fire 

engines to pump water from the Bay. Finally, two fireboats are available to 
supply seawater by pumping into any of the five manifolds connected to 
pipelines. 

In 2010, 2014, and 2020, San Francisco voters approved three Earthquake 
Safety and Emergency Response (ESER) General Obligation Bonds, allowing 
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the City to make critical public safety investments and upgrades to emergency 
response facilities and infrastructure, including the EFWS. 

With the passage of each ESER bond, the SFPUC, SFFD, Public Works, and 
the Office of Resilience and Capital Planning in the City Administrator's Office 
have made it a high priority to evaluate, plan, repair, upgrade, and expand 
EFWS infrastructure throughout San Francisco. In addition to ESER funded 
upgrades, large development projects in San Francisco have also installed 
EFWS infrastructure within and adjacent to project boundaries. 

2020 Earthquake Safety and Emergency Response Bonds 
In March of this year, San Francisco voters approved the 2020 Earthquake 
Safety and Emergency Response General Obligation Bond. That bond's 
programming included $153.5 million for the Emergency Firefighting Water 
System. That funding will be allocated to replace, extend and seismically 
upgrade system components to increase the ability to provide adequate water 
throughout the City for firefighting following a major earthquake and during 
multiple-alarm fires. 

With the ESER funding, many upgrades will focus on improving EFWS 
capabilities in the City's western neighborhoods. The results and 
recommendations of the 2018 Westside Emergency Firefighting Water System 
Options Analysis planning study will help to inform the selection and design of 
specific projects to be funded through ESER 2020. Upon the completion of 
required environmental review, construction will proceed for selected projects. 

Capital Projects: Fiscal Year 2019 - 2020 
During Fiscal Year 2019-2020, ESER bond funds were utilized on a total of 10 

capital projects, funding the installation of EFWS infrastructure and/or funding 
engineering and planning work in advance of installing the infrastructure. 

Please refer to Table 1 for more information. 

Table 1: ESER Bond Funded EFWS Projects 
Project Status 

Ashbury Bypass EFWS Pipeline 

Terry Francois & Mariposa EFWS 
Pipeline Completed 

Pump Station No. 1 

Irving Street EFWS Pipeline 

Pump Station No. 2 Upgrades Under Construction 

Terry Francois/Mission Rock/Warriors 
Way EFWS Pipeline Construction will begin FY 2020-21 

Clarendon Supply EFWS Pipeline 

19th Ave. EFWS Pipeline 

Potable Emergency Firefighting Water Planning and Design 
System 
Street Valve Motorization Bidding 

2 



Technical Studies 

Administration Continuing 

Development Projects: Fiscal Year 2019- 2020 
Additionally, the SFPUC and SFFD coordinate with project sponsors of large 
development projects to ensure the installation of EFWS infrastructure within 

and adjacent to their respective projects. Please see Table 2 for development 

projects that installed or committed to install EFWS infrastructure this Fiscal 

Year. 

Table 2: Development Projects: EFWS 
Project Status 

Pier 70 Installed EFWS Infrastructure 

HopeSF Sunnydale 

Potrero Power Station EFWS Infrastructure included in 

3333 California Approved Development Agreement. 

Balboa Reservoir EFWS Infrastructure included in 
Development Agreement (Pending 
Approval) 

Active Fires, Trainings, and Inspections: Fiscal Year 2019-2020 
Additionally, the SFFD, SFPUC, and other agencies used EFWS infrastructure 
for trainings and active fires, performed routine inspections, and held joint 

meetings to discuss emergency response planning and project priorities. A 
summary of the SFFD's EFWS activities and partners for Fiscal Year 2019-

2020 is provided in Table 3. 

Table 3: Summary of SFFD EFWS Activity 
Date Participants Activity 
11/20/2019 SFFD: Fireboat St. Francis, Pier 90 salt-water inlet manifold 

E35, E08, E29, B03, 03, drill 
ADC Michael Cochrane, 
Deputy Chief Victor Wyrsch, The Fireboat St. Francis supplied 
Water Supply Officer Brent salt water to a portion of the EFWS 
Stuckert, Division of Training that had been isolated by the 
Staff and members of the SFPUC to operate multiple high-
Bureau of Equipment. pressure hydrants and a deck gun. 

SFPUC: EFWS 
Superintendents, Utility 
Plumbers, Hydrant Gatemen, 
plumbers and members of 
the engineering Department 

12/12/2019 SFFD: Deputy Chief Victor Joint Agency Q&A and group 
Wyrsch, Deputy Chief Jose discussion 
Velo, Assistant Deputy Chief 
Dawn DeWitt, Assistant Chief Improvements made to the EFWS 
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Date Participants Activity 
Brook Baker; Assistant Chief since the 1989 earthquake, 
Robert Postel, Water Supply strategies to further improve the 
Officer Captain Brent system in its current configuration, 
Stuckert, Division of Training agency response plans in the event 
Staff and numerous Battalion of a large-scale disaster, and 
Chiefs interagency drills that will be 

conducted on a quarterly basis. 
SFPUC: Rich Gonzales, 
Sean Duffy, Kevin O'Connor 
and Ryan Gabriel. 

02/29/2020 SFFD: 4th Alarm Fire at Structure Fire 
Toland St. / Evans St. 

EFWS system used for ladder pipe 
SFPUC: Gatemen operations for this 4th Alarm Fire 

3/03/2020 SFFD: E01, E35, B03, Water Bay Bridge Pump Station and 
Supply Officer Captain Standpipe drill 
Stuckert. 

This was a joint operation that 
SFPUC: Superintendent Rich required close coordination 
Gonzales, Utility Plumbers between the SFFD and the SFPUC 
and Hydrant Gatemen, and satisfied recommendation R10 
Superintendent of Facilities of the 2019 Civil Grand Jury Report 
Operations Brahman Conci on the EFWS. The drill simulated a 

large-scale fire event on the west 
span of the Bay Bridge that would 
require more water than the 500 
gallons that are carried by a single 
SFFD engine. This was the first 
time a drill of this nature has been 
performed and resulted in new 
standard operating procedures for 
disaster events on the Bay Bridge. 

05/23/2020 SFFD: 4th Alarm Fire at Pier Structure Fire 
45 

EFWS system used for ladder pipe 
SFPUC: Gatemen operations and to supply 5" hose 

provide by the hose tenders. 

The St. Francis Fireboat was put 
into operation and saved the 
historic Liberty Ship SS Jeremiah 
O'Brien from being destroyed by 
this 4th Alarm Fire. 

10/26/2019 SFFD: Multiple engine 5" Hose drills 
11/16/2019 companies and Battalion 
12/21/2019 Chiefs Regularly scheduled drill using 5" 
12/28/2019 hose tenders and high pressure 
01/25/2020 hydrants, ladder pipes and/or 
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Date Participants Activity 

02/15/2020 monitor nozzles/deck guns. 

05/04/2020 
05/09/2020 
05/16/2020 

In Progress SFFD: Water Supply Officer Joint Agency Discussion 
Captain Brent Stuckert 

SFFD has contacted Rec and Parks 
Rec & Park: David lribarne asking them to consider adding 

more hydrants inside Golden Gate 
Park. The Urban Tree Canopy is 
now being taken into consideration 
in the latest Fire Following 
Earthquake models, and Golden 
Gate Park has a large amount of 
both surface and canopy fuel loads. 

In Progress SFFD: Water Supply Officer Bay Dredging near salt-water 
Captain Brent Stucker inlet manifold. 

Port: Shannon Alford SFFD has been working with the 
SF Port to schedule dredging 
adjacent to the salt-water inlet 
manifold located on piers to ensure 
the St. Francis fireboat has 
adequate draft to perform pump 
operations through a complete 24-
hour tidal cycle. SFFD has also 
requested the area near the Pump 
Station No. 1 in let tunnel to be 
included in Port's dredging 
boundary. This inlet tunnel must be 
kept clear to a'llow the Pump Station 
to provide seawater to the EFWS. 

In Progress SFFD: Water Supply Officer SFFD-SFPUC Joint 5" Hose Drill 
Captain Brent Stuckert, 807, 
5" Hosetender Preparations have begun for a 5" 

Hose Tender Drill involving SFFD 
SFPUC: Manager Bill and SFPUC. SFPUC will assist with 
Teahan, Superintendent Rich measuring exact pressures and 
Gonzales, COD Engineers. water flow in the 5" lines to 

determine optimal placement of the 
5" hose and engines for relay 
pumping operations. 

Relay pumping will be required to 
deliver water long distances and to 
the higher elevations of San 
Francisco. These preparations will 
increase the City's resilience by 
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Date Participants Activity 
mitigating the projected multiple 
post seismic ignitions. (This drill has 

been delayed due to the pandemic 

and will be conducted when normal 

operations can be resumed.) 

In Progress SFFD: Water Supply Officer Bay Suction Connection 
Captain Brent Stuckert Inspection Program 

SFPUC: Manager Bill Inspection and maintenance of the 
Teahan, Superintendent Rich 35 Bay Suction Connections that 

Gonzales, COD Engineering .. are situated along the San 

Francisco Waterfront. These 

connections are used by SFFD 

engine companies to draft water 

from the Bay. 

In Progress SFFD: SFFD engine High Pressure Hydrant 
companies, Water Supply Inspection Program 
Officer Captain Stuckert. 

A High Pressure Hydrant Inspection 

SFPUC: Manager Bill program has been implemented. 
Teahan, Superintendent Rich The SFFD and SFPUC are 

Gonzales, COD Engineering. collectively inspecting and repairing 

the 1,644 High Pressure Hydrants 

in the City. 

Maintenance Projects: Fiscal Year 2019 - 2020 

Over the past year, the City Distribution Division (COD) of the SF PUC 

completed numerous important maintenance activities to ensure that the EFWS 

is in a state of good repair. A summary of maintenance activities can be found 

in Table 4 of this report (page 7). 

Update on Memorandum of Understanding 

In 2015, the SFPUC and SFFD signed the Memorandum of Understanding 

Regarding the Operation and Maintenance of San Francisco Water Supply 

Systems Related to Fire Suppression. The SFPUC and SFFD are actively 

collaborating to update this Memorandum of Understanding to better detail and 

memorialize annual emergency response exercises, including simulated 

disaster and earthquake drills involving the EFWS. The timeline on this update 

has been delayed due to Coronavirus response; however, SFPUC and SFFD 

expect this update to be completed in 2020. 
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Table 4: Summary of Maintenance Activities 

Date Range: 
Jul 1, 2019 - June 15, 2020 

Work 
Facility 

Facility Activity Category Type of Activity Typical Frequency 
Performed Total Quantity of 

Type (Labor Maintenance Activities 
Hours) 

Collect Data and 
Quantity inspected Inspect Condition Hydrant Inspections 

Hydrant and 296 available upon 

Auxiliary Valve request 

Condition Assessment*- College Hill 
May 5, 2019 

Pressure Zone Hydrants and Valves through July 16, 556 932 
2019 

Hydrant Corrective Maintenance 
& Preventative Maintenance Ongoing 2,413 538 
Activities 

Maintenance 
Low 

Replace Caps & Chains and Service Quantity serviced and 
Hydrants Pressure 

Hydrants 
SFFD Requests 2,513 repaired available 

Hydrants upon request 

Hit Hydrants As Needed 483 57 

Ongoing by AWSS Quantity serviced 
Preventative Maintenance 

District 
708 available upon 

request 

Remove Debris and 
Auxiliary Gate Valve Maintenance Uncover Aux. Gate 515.5 98 

Valves 

New Hydrants Installed Replace/Install/Relocate Hydrants As Needed N/A 233 
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Collect Data and 
Inspect and Quantity inspected 

Hydrant Inspections Document 1,793 available upon 
Condition of King request 
Valves 

Upon SFFD 

Maintenance 
Request and 

Hydrant Maintenance Proactive Follow up 2,966 508 

High Work from 

Pressure Inspections 

Hydrants Corrective - to 
Rebuild High Pressure Hydrants and support CM and 

2,015 N/A 
Scrap Service Hydrant 

Program 

New Hydrants Installed Install New High Pressure Hydrants 
Redevelopment 

N/A 3 
Projects 

Combined 
Paint Hydrant - Vandalism and Labor based on 

Low/High Paint Hydrants Ongoing 4,836 
Pressure 

Reported by SFFD Standing Work Orders 

Replace and Renew Main 
Main Pipe Leaks As-needed 332 2 

Pipes 
System Pipes 

Replace and Renew 
Hydrant Leads 

Hydrant Leads As-needed 860 5 

Exercised 63 Critical 

Exercise Critical Valves Once every 2 years O* Valves FY 18/19; To 
Exercise all valves FY 

20/21 

Valves Maintenance 
Valve Vault Maintenance, Pump Corrective Location Details 
Flooded Vaults, Electrical and Maintenance based 273 Available Upon 
Mechanical Inspections on FY 17 /18 Survey Request 

System Valve Renewal As-needed 783 6 

Altitude Valve Inspections As-needed 15 -
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Inspect, Test, and Repair 
As-needed 0 -Valves/Actuators 

Quantity inspected 
Ames Valve Testing Test Ames Valves Ongoing 476 available upon 

request 
Pump Testing and Backup 

PS1 Maintenance 
Generator Monthly 934 -

Pump 
Stations 

PS2 Maintenance Pump Testing and Emergency 
Backup Generator BiMonthly 16 -

Tank Inspections Monthly 16 -

Jones Tank Maintenance Pump Testing and Backup 

Generator Monthly 16 -
Tanks 

Tank Inspections Monthly 16 -
Ashbury 

Maintenance 
Tank 

Pump Testing BiMonthly 4 -

Reservoir 
Twin Peaks 

Maintenance Inspect & Fill Twin Peaks Reservoir As-needed 90 
Reservoir 

-

Cisterns 
Maintenance & Repair/Replace Cistern Handles, Fill 

As-needed 357 173 
Inspections Cisterns 

Suction Connections & Connection/Manifold Inspections PM program 

Manifolds 
Maintenance 

and SFFD Dive Team Assistance 
As-needed O** scheduled for 

FY20/21 

Manifold Maintenance Fire Boat Testing/Training As-needed 185 -

Instrumentation and Controls 
Monthly 305 

Calibration at all AWSS Facilities 
-

Other Support 
Maintenance/Operations Field Staff Planning 

Support Planning Support and Administration 
and Supervisorial 

2,057 
(Non-Management -
Labor) 

Landscaping & Pest Management Quarterly 692.5 -
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As-needed 

Materials Management 
(Includes only Non-
Warehouse Staff 
Labor Charges) 

Notes 

* AWSS critical valves were exercised in FY18/19 and are scheduled to be exercised in FY20/21 (two-year cycle) 
** Bay suction manifolds preventative maintenance program is scheduled for FY20/21 

767 -

10 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

FILE NO. 191029 
AMENDED IN BOARD 

11/19/2019 RESOLUTION NO. 484-19 

[Declaring a State of Urgency - Expanding the City's Emergency Firefighting Water System] 

Resolution declaring a State of Urgency to rapidly expand the City's Emergency 

Firefighting Water System (EFWS) to protect all neighborhoods in the event of a 

major earthquake and fire, and calling for a comprehensive EFWS action plan to 

expand the City's EFWS to cover all unprotected neighborhoods by 2034; to expand 

the Fire Department's firefighting apparatus such as portable hose tenders to provide 

interim protection to neighborhoods not currently covered by the EFWS; and to 

require an annual report to the Board of Supervisors on the state of the City's EFWS 

preparedness for a major earthquake and fire. 

WHEREAS, The United States Geological Survey (USGS) estimates that the 

probability an earthquake magnitude 6.0 or larger will occur in the San Francisco region 

before 2043 is 98 percent, the probability of at least one earthquake of magnitude 6. 7 or 

larger is 72 percent, and the probability of at least one earthquake of magnitude 7 .0 or larger 

is 51 percent; and 

WHEREAS, In San Francisco, the most densely populated city in California, over 90 

percent of buildings are constructed from wood, many of them directly touching their neighbor 

buildings, and earthquakes in places with this type of construction have caused the two 

largest peacetime urban fires in history: in 1906 in San Francisco and in 1923 in Tokyo, and 

San Francisco remains highly vulnerable to fire after an earthquake, as explained in a 2008 

article for the International Association for Fire Safety Science; and 

WHEREAS, The San Francisco Fire Department (SFFD), the San Francisco Public 

Utilities Commission (SFPUC), and this Board of Supervisors share a common goal of 

increasing the firefighting capabilities of all areas of San Francisco; and 

Supervisor Mar; Fewer, Yee, Safai, Walton 
BOARD OF SUPERVISORS Page 1 
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WHEREAS, The EFWS is a high-pressure and volume fire suppression water system 

that can be utilized during large fires and is vital for protection against the loss of life, homes, 

and businesses from fire following a major earthquake and non-earthquake multiple-alarm 

fires; and 

WHEREAS, The EFWS does not cover large parts of nor adequately protect 

Supervisorial Districts 1, 4, 7, and 11, roughly one-third of the City's developed area, which 

also have the fewest cisterns, and each fewer than ten miles of EFWS mains and fewer than 

50 EFWS fire hydrants; and 

WHEREAS, In June 2003, the 2002-2003 Civil Grand Jury recommended that the 

EFWS be extended "to serve all parts of the City," and 16 years later many neighborhoods still , 
I 

do not have new EFWS pipelines; and 

WHEREAS, The SFPUC is developing a preliminary list of potential projects for various 

parts of the City where there is currently limited access to the EFWS, as well as other projects 

to reinforce or otherwise improve the existing EFWS; and 

WHEREAS, The City does not have an agreed-upon timeline to fund and complete 

development of EFWS for all areas of the City, including neighborhoods that historically have 

not been as well protected as other areas of the City; and 

WHEREAS, Unless the City increases funding levels, it will be several decades (i.e., 

after the USGS predicts one or more major earthquakes will occur) before some parts of the 

City have a high-pressure and volume, multi-sourced, seismically safe emergency firefighting 

water supply; and 

WHEREAS, While the amount of money needed to implement EFWS citywide is 

estimated to be in the hundreds of millions of dollars, the potential loss of life and potential 

property damage could be far greater if an extremely large earthquake strikes San Francisco; 

and 

Supervisor Mar; Fewer, Yee, Safai, Walton 
BOARD OF SUPERVISORS Page 2 
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WHEREAS, Based on the City's current pace of issuing ESER Bonds, it could take 

approximately 35 years or more to build out EFWS pipelines to serve all neighborhoods, 

unless the timing of the ESER Bond issuances are expedited or other sources of funding are 

identified; and 

WHEREAS, SFPUC and SFFD are in the process of analyzing the best method for 

bringing a robust and resilient high-pressure and volume firefighting water system to the 

Western neighborhoods in San Francisco that is capable of providing water to the SFFD 

firefighters at the high-pressure needed for firefighters to combat large fires after a seismic 

event, and are examining several options for the Westside, including potential development of 

a potable EFWS with over 14 miles of new EFWS pipelines and two new pump stations that 

could be supplied by four water sources; and 

WHEREAS, To best utilize the existing EFWS and serve areas where the EFWS is 

lacking, it is critical that the SFFD obtain new updated Hose Tenders; and 

WHEREAS, SFFD hose tenders are specialized apparatus designed for pumping and 

transporting large volumes of water from any source, are recognized worldwide for their ability 

to successfully move large amounts of water to a fire at high-pressures and volumes for 

firefighting, and are the ideal solution for areas with limited access to the EFWS because 

these vehicles can be dynamically deployed to any area of the City; and 

WHEREAS, The SFFD currently has five Hose Tenders, three from 1973, one from 

1987, and one from 1992, all of which are two-wheel drive, and do not have the capacity to 

draft or pump water; and 

WHEREAS, In FY2019-2020 SFFD submitted a request for funding to purchase 20 

Portable Water Supply System (PWSS) hose tenders, the Board of Supervisors and Mayor 

funded four new PWSS hose tenders, and the State of California funded one; and 

Supervisor Mar; Fewer, Yee, Safai, Walton 
BOARD OF SUPERVISORS Page 3 
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WHEREAS, On October 8, 2019, Supervisor Gordon Mar requested the Budget and 

Legislative Analyst to study through an equity lens and issue a report to the Board no later 

than December 31, 2020 (a) which areas of the City do not have sufficient water supplies for 

the anticipated demand for water to fight fires following a major earthquake similar in 

magnitude to the 1906 earthquake, and (b) options to address the issue in both the short term 

and the long term; and 

WHEREAS, On October 1st, 2019, the San Francisco Board of Supervisors adopted a 

Resolution responding to the Presiding Judge of the Superior Court on the findings and 

recommendations contained in the 2018-2019 Civil Grand Jury Report, entitled "Act Now 

Before It Is Too Late: Aggressively Expand and Enhance Our High-Pressure Emergency 

Firefighting Water System," on file with the Clerk of the Board of Supervisors in File No. 

190786, which is hereby declared to be a part of this Resolution as if set forth fully herein; 

now, therefore, be it 

RESOLVED, That the Board of Supervisors hereby declares a State of Urgency to 

rapidly expand the City's EFWS to protect all neighborhoods in the event of a major 

earthquake and fire, given that the vulnerability of the City poses a serious and urgent threat 

to the well-being of San Francisco and the safety of its inhabitants and environment; and be it 

FURTHER RESOLVED, That the Board of Supervisors urges the SFPUC, SFFD and 

the Office of Resilience and Capital Planning to develop a comprehensive EFWS action plan, 

including funding sources, to install a high-pressure and volume, multi-sourced, seismically 

safe emergency water system to fight fires in the event of a major earthquake in all the parts 

of the City where it is lacking by June 30, 2034, to be submitted to the Board of Supervisors 

by December 31, 2021; and, be it 

Supervisor Mar; Fewer, Yee, Safai, Walton 
BOARD OF SUPERVISORS Page 4 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

FURTHER RESOLVED, That the Board of Supervisors urges the SFPUC and SFFD to 

complete a study for adding an EFWS saltwater pump station on the Westside of San 

Francisco to be presented to the Board no later than June 30, 2021; and, be it 

FURTHER RESOLVED, That the Board of Supervisors urges the SFPUC to continue 

its efforts to complete more detailed analysis of emergency firefighting water needs by 

neighborhood and prepare a completed analysis by June 30, 2021; and, be it 

FURTHER RESOLVED, That by June 30, 2022, the City should analyze whether to 

propose a separate bond for the development and implementation of EFWS projects for areas 

of the City with limited EFWS access as part of the City's regular capital planning process; 

and, be it 

FURTHER RESOLVED, That the Board of Supervisors urges the Mayor to prioritize 

funding for the purchase of new PWSS hose tenders, apparatus, and equipment to replace 

and expand SFFD's currently inadequate inventory within the next three Fiscal Years; and, be 

it 

FURTHER RESOLVED, That the Board of Supervisors urges the Department of 

Emergency Management, SFPUC, SFFD, and the Office of Resilience and Capital Planning 

to provide a consolidated annual report to the Board of Supervisors on the state of the City's 

EFWS preparedness for a major earthquake and fire and planned funding from the ten-year 

Capital Plan for EFWS by June 30 of each year, with the first report due June 30, 2020. 

Supervisor Mar; Fewer, Yee, Safai, Walton 
BOARD OF SUPERVISORS Page 5 
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City Hall 
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Resolution declaring a state of urgency to rapidly expand the City's Emergency Firefighting Water 
System (EFWS) to protect all neighborhoods in the event of a major earthquake and fire, and calling 
for a comprehensive EFWS action plan to expand the City's EFWS to cover all unprotected 
neighborhoods by 2034; to expand the Fire Department's firefighting apparatus such as portable 
hose tenders to provide interim protection to neighborhoods not currently covered by the EFWS; and 
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BOARD of SUPERVISORS 

October 15, 2019 

The Honorable Garrett L. Wong 
Presiding Judge 
Superior Court of California, County of San Francisco 
400 McAllister Street, Department 206 
San Francisco, CA 94102 

City Hall 
1 Dr. Carlton B. Goodlett Place, Room 244 

San Francisco 94102-4689 
Tel. No. 554-5184 
Fax No. 554-5163 

TDD/TTY No. 554-5227 

RE: Civil Grand Jury Report - Act Now Before it is Too Late: Aggressively Expand and 
Enhance Our High-Pressure Emergency Firefighting Water System 

Dear Judge Wong: 

The Board of Supervisors' Government Audit and Oversight Committee conducted a public 
hearing on September 19, 2019, to review the findings and recommendations of the 2018-2019 
Civil Grand Jury report, entitled "Act Now Before it is Too Late: Aggressively Expand and 
Enhance Our High-Pressure Emergency Firefighting Water System." 

Prior to the Committee meeting, the following City Departments submitted required responses to 
the Civil Grand Jury: 

• Office of the Mayor: 
Received September 16, 2019; 

• General Manager of the San Francisco Public Utilities Commission: 
Received September 16, 2019; 

• Public Utilities Commission: 
Received September 11, 2019 

• Fire Commission: 
Received September 12, 2019; 

e Fire Department: 
Received September 16, 2019; 

e City Administrator: 
Received September 16, 2019; and 

• Department of the Environment 
Received September 16, 2019. 

Continues on next page 



2018-2019 Civil Grand Jury 
Board Response Transmittal 
October 15, 2019 
Page2 

During the September 19, 2019 meeting, the Government Audit and Oversight Committee 
prepared a resolution responding to the requested findings and recommendations identified in the 
report. The response was prepared by Resolution No. 422-19, enacted on October 11, 2019. 

By this message, the Office of the Clerk of the Board of Supervisors is transmitting Resolution 
No. 422-19 to your attention. 

If you have any questions, please contact John Carroll, Government Audit and Oversight 
Committee Clerk at (415) 554-4445, or via email to john.carroll@sfgov.org. 

Sincerely, 

Angela Calvi o 
Clerk of the Board 

c: 
Sophia Kittler, Mayor's Office 
Kanishka Karunaratne Cheng, Mayor's Office 
Andres Power, Mayor's Office 
Sally Ma, Mayor's Office 
Rebecca Peacock, Mayor's Office 
Jon Givner, Office of the City Attorney 
Ben Rosenfield, City Controller 
Todd Rydstrom, Office of the Controller 
Peg Stevenson, Office of the Controller 
Tonia Lediju, Office of the Controller 
Mark de la Rosa, Office of the Controller 
Alisa Somera, Office of the Clerk of the Board 
Debra Newman, Office of the Budget and Legislative 

Analyst 
Severin Campbell, Office of the Budget and 

Legislative Analyst 
Reuben Holober, Office of the Budget and Legislative 

Analyst 
Jennifer Millman Tell, Office of the Budget and· 

Legislative Analyst 
Rasha Harvey, 2018-2019 Foreperson, San 

Francisco Civil Grand Jury 
Ettore Leale, 2019-2020 Foreperson, San Francisco 

Civil Grand Jury 

Naomi M. Kelly, City Administrator, Office of the City 
Administrator 

Lynn Khaw, Office of the City Administrator 
Brian Strong, Office of the City Administrator 
Debbie Raphael, Director, Department of the 

Environment 
Peter Gallotta, Department of the Environment 
Charles Sheehan, Department of the Environment 
Jeanine Nicholson, Chief, Fire Department 
Theresa Ludwig, Fire Department 
Stephen Nakajo, President, Fire Commission 
Maureen Conefrey, Fire Commission 
Harlan L. Kelly, Jr., General Manager, San Francisco 

Public Utilities Commission 
Juliet Ellis, San Francisco Public Utilities Commission 
John Scarpulla, San Francisco Public Utilities 

Commission 
Christopher Whitmore, San Francisco Public Utilities 

Commission 
Ann Moller Caen, President, San Francisco Public 

Utilities Commission 
Donna Hood, San Francisco Public Utilities 

Commission 
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City and County of San Francisco 

Certified Copy 

Resolution 

City Hall 
I Dr. Carlton B. Goodlett Place 
San Francisco, CA 94102-4689 

[ Board Response - Civil Grand Jury Report - Act Now Before it is Too Late:· 
Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting 
Water System ] 

Sponsor: Mar 

Resolution responding to the Presiding Judge of the Superior Court on the findings 
and recommendations contained in the 2018-2019 Civil Grand Jury Report, entitled 
"Act Now Before it is Too Lat.e: Aggressively Expand and Enhance Our 
High-Pressure Emergency Firefighting Water System;" and urging the Mayor to 
cause the implementation of accepted findings and recommendations through 
his/her department heads and through the development of the annual budget (Clerk 
of the Board) 

10/1/2019 Board of Supervisors -ADOPTED 

Ayes: 11 - Brown, Fewer, Haney, Mandelman, Mar, Peskin, Ronen, Safai, Stefani, 
Walton and Yee 

10/11/2019 Mayor - RETURNED UNSIGNED 

STATE OF CALIFORNIA 
CITY AND COUNTY OF SAN FRANCISCO 

October 15, 2019 

Date 

CLERK'S CERTIFICATE 

I do hereby certify that the foregoing 
Resolution is a full, true, and correct copy of 
the original thereof on file in this office. 

IN WITNESS WHEREOF, I have hereunto 
set my hand and affixed the offical seal of 
the City and County of San Francisco. 
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FILE NO. 190786 

AMENDED IN COMMITTEE 
9/19/19 

RESOLUTION NO. 422-19 

[Board Response - Civil Grand Jury Report - Act Now Before It Is Too Late: Aggressively 
Expand and Enhance Our High-Pressure Emergency Firefighting Water System] 

Resolution responding to the Presiding Judge of the Superior Court on the findings 

and recommendations contained in the 2018-2019 Civil Grand Jury Report, entitled 

"Act Now Before It Is Too Late: Aggressively Expand and Enhance Our High-Pressure 

Emergency Firefighting Water System;" and urging the Mayor to cause the 

implementation of accepted findings and recommendations through his/her 

department heads and through the development of the annual budget. 

WHEREAS, Under California Penal Code, Section 933 et seq., the Board of 

Supervisors must respond, within 90 days of receipt, to the Presiding Judge of the Superior 

Court on the findings and recommendations contained in Civil Grand Jury Reports; and 

WHEREAS, In accordance with California Penal Code, Section 933.05(c), if a finding or 

recommendation of the Civil Grand Jury addresses budgetary or personnel matters of a 

county agency or a department headed by an elected officer, the agency or department head 

and the Board of Supervisors shall respond if requested by the Civil Grand Jury, but the 

response of the Board of Supervisors shall address only budgetary or personnel matters over 

which it has some declsion making authority; and 

WHEREAS, Under San Francisco Administrative Code, Section 2.1 0(a), the Board of 

Supervisors must conduct a public hearing by a committee to consider a final report of the 

findings and recommendations submitted, and notify the current foreperson and immediate 

past foreperson of the civil grand jury when such hearing is scheduled; and 

WHEREAS, In accordance with San Francisco Administrative Code, Section 2.1 0(b ), 

the Controller must report to the Board of Supervisors on the implementation of 

Supervisor Mar 
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recommendations that pertain to fiscal matters that were considered at a public hearing held 

by a Board of Supervisors Committee; and 

WHEREAS, The 2018-2019 Civil Grand Jury Report, entitled "Act Now Before It Is Too 

Late: Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water 

System" ("Report") is on file with the Clerk of the Board of Supervisors in File No. 190785, 

which is hereby declared to be a part of this Resolution as if set forth fully herein; and 

WHEREAS, The Civil Grand Jury has requested that the Board of Supervisors and the 

Budget and Legislative Analyst respond to Finding Nos. F6, and F11, as well as 

Recommendation No. R3, contained in the subject Report; and 

WHEREAS, Finding No. F6 states: "Unless the City increases funding levels, it will be 

several decades (i.e., after the USGS predicts one or more major earthquakes will occur) 

before the southern parts of the City have a high-pressure, multi-sourced, seismically safe 

emergency firefighting water supply;" and 

WHEREAS, Finding No. F11 states: "The City does not have a timeline to fund and 

complete development of a high-pressure, multi-sourced, seismically safe emergency water 

supply for all parts of the City, including poor neighborhoods that historically have not been as 

well protected as the downtown business district and many richer neighborhoods;" and 

WHEREAS, Recommendation No. R3 states: "The Board of Supervisors should direct 

the Budget and Legislative Analyst to study through an equity lens and issue a report to the 

Board regarding (a) which areas of the City do not have sufficient water supplies for the 

anticipated demand for water to fight fires following a major earthquake similar in magnitude 

to the 1906 earthquake, and (b) options to address the issue in both the short term and the 

long term. The Board should issue its request by no later than December 31, 2019, and the 

Budget and Legislative Analyst should complete its report by no later than 

December 31, 2020;" and 
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WHEREAS, The Civil Grand Jury has requested that the Board of Supervisors respond 

to Finding Nos. F4, and F5, as well as Recommendation Nos. R1, R2, R4, R6, R7, and RS, 

contained in the subject Report; and 

WHEREAS, Finding No. F4 states: "The City's high-pressure emergency water supply 

system, known as the Auxiliary Water Supply System (AWSS), does not cover large parts of 

Supervisorial Districts 1, 4, 7 and 11, roughly one-third of the City's developed area. As a 

result, these districts are not adequately protected from fires after a major earthquake;" and 

WHEREAS, Finding No. F5 states: "A high-pressure, multi-sourced, seismically safe 

emergency firefighting water supply will be costly but is essential to protect the City;" and 

WHEREAS, Recommendation No. R 1 states: "By no later than December 31, 2020, 

the Mayor, the SFPUC, the SFFD, and Office of Resilience and Capital Planning should jointly 

present to the Board of Supervisors a detailed plan to ensure the City is well prepared to fight 

fires in all parts of San Francisco in the event of a 1906-magnitude (7.8) earthquake;" and 

WHEREAS, Recommendation No. R2 states: "The plan discussed in Recommendation 

R1 should include a detailed proposal, including financing sources, for the installation 

within 15 years of a high-pressure, multi-sourced, seismically safe emergency water system 

for those parts of the City that don't currently have one, i.e., by no later than June 30, 2034;" 

and 

WHEREAS, Recommendation No. R4 states: "As an interim measure, by no later than 

June 30, 2021, the City should purchase the 20 new PWSS hose tenders being requested by 

the SFFD, to replace and expand its currently inadequate inventory;" and 

WHEREAS, Recommendation No. R6 states: "The SFPUC, the SFFD, and the SF 

Department of the Environment should study adding salt-water pump stations to improve the 

redundancy of water sources, especially on the west side. Findings and recommendations 

Supervisor Mar 
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from this study should be presented to the Board of Supervisors by no later than 

June 30, 2021 ;" and 

WHEREAS, Recommendation No. R7 states: "The SFPUC should (a) continue its 

efforts to complete a more detailed analysis of emergency firefighting water needs (including 

above-the-median needs) by neighborhood, and not just by FRA, and (b) present a completed 

analysis to the Board of Supervisors by no later than June 30, 2021 ;" and 

WHEREAS, Recommendation No. RS states: "By no later than June 30, 2022, the 

Mayor and Board of Supervisors should analyze whether to propose a separate bond for the 

development of a high-pressure, multi-sourced, seismically safe emergency water system for 

those parts of the City that don't currently have one, with a target date of completing 

construction by no later than June 30, 2034;" and 

WHEREAS, In accordance with California Penal Code, Section 933.05(c), the Board of 

Supervisors must respond, within 90 days of receipt, to the Presiding Judge of the Superior 

Court on Finding Nos. F4, F5, F6, and F11, as well as Recommendation Nos. R1, R2, R3, R4, 

R6, R7, and RS contained in the subject Report; now, therefore, be it 

RESOLVED, That the Board of Supervisors reports to the Presiding Judge of the 

Superior Court that they agree with Finding No. F4; and, be it 

FURTHER RESOLVED, That the Board of Supervisors reports to the Presiding Judge 

of the Superior Court that they agree with Finding No. F5; and, be it 

FURTHER RESOLVED, That the Board of Supervisors reports to the Presiding Judge 

of the Superior Court that they agree with Finding No. F6; and, be it 

FURTHER RESOLVED, That the Board of Supervisors reports to the Presiding Judge 

of the Superior Court that they agree with Finding No. F11; and, be it 

FURTHER RESOLVED, That the Board of Supervisors reports that Recommendation 

No. R1 has not been implemented but will be implemented no later than December 31, 2021, 

Supervisor Mar 
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and urges the Mayor, the SFPUC, the SFFD, and Office of Resilience and Capital Planning to 

jointly present a detailed plan to the Board of Supervisors by no later than 

December 31, 2021; and, be it 

FURTHER RESOLVED, That the Board of Supervisors reports that Recommendation 

No. R2 has not been implemented but will be implemented by December 31, 2021, and urges 

the Departments to include in its detailed plan a detailed proposal, including financing 

sources, for the installation within 15 years of a high-pressure, multi-sourced, seismically safe 

emergency water system for those parts of the City that don't currently have one by no later 

than June 30, 2034; and, be it 

FURTHER RESOLVED, That the Board of Supervisors reports that Recommendation 

No. R3 has not been implemented but will be implemented in the future, and Supervisor 

Gordon Mar will issue a request for a Budget and Legislative Analyst report no later than 

December 31, 2019, and will direct the Budget and Legislative Analyst to issue the completed 

report no later than December 31, 2020; and, be it 

FURTHER RESOLVED, That the Board of Supervisors reports that Recommendation 

No. R4 will not be implemented because while funding for five hose tenders was allocated for 

FY2019-2020 though both local and state-level actions, implementation of the 

recommendation in its entirety will depend on the appropriation actions of a future Mayor and 

Board of Supervisors; and, be it 

FURTHER RESOLVED, That the Board of Supervisors reports that Recommendation 

No. R6 has not been implemented but will be implemented in the future, and urges the 

completion of a study for adding a salt-water pump stations to be presented to the Board of 

Supervisors by no later than June 30, 2021, be it 

FURTHER RESOLVED, That the Board of Supervisors reports that Recommendation 

No. R7 has not been implemented but will be implemented in the future, and urges that a 

Supervisor Mar 
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completed analysis be presented to the Board of Supervisors by no later than June 30, 2021; 

and, be it 

FURTHER RESOLVED, That the Board of Supervisors reports that Recommendation 

No. R8 has not been implemented but will be implemented in the future, and will analyze by 

June 30, 2022, in coordination with the Mayor, whether to propose a separate bond for the 

development of a high-pressure, multi-sourced, seismically safe emergency water system for 

those parts of the City that don't currently have one, with a target date of completing 

construction by no later than June 30, 2034; and, be it 

FURTHER RESOLVED, That the Board of Supervisors urges the Mayor to cause the 

implementation of the accepted findings and recommendations through his/her department 

heads and through the development of the annual budget. 

Supervisor Mar 
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City and County of San Francisco 

Tails 

City Hall 
1 Dr. Carlton B. Goodlett Place 
San Francisco, CA 94102-4689 

Resolution 

File Number: 190786 Date Passed: October 01, 2019 

Resolution responding to the Presiding Judge of the Superior Court on the findings and 
recommendations contained in the 2018-2019 Civil Grand Jury Report, entitled "Act Now Before it is 
Too Late: Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water 
System;" and urging the Mayor to cause the implementation of accepted findings and 
recommendations through his/her department heads and through the development of the annual 
budget. 

September 19, 2019 Government Audit and Oversight Committee -AMENDED, AN 
AMENDMENT OF THE WHOLE BEARING SAME TITLE 

September 19, 2019 Government Audit and Oversight Committee - RECOMMENDED AS 
AMENDED 

October 01, 2019 Board of Supervisors - ADOPTED 

Ayes: 11 - Brown, Fewer, Haney, Mandelman, Mar, Peskin, Ronen, Safai, Stefani, 
Walton and Yee 

File No. 190786 

Unsigned 

London N. Breed 
Mayor 

City and County of San Francisco Page 1 

I hereby certify that the foregoing 
Resolution was ADOPTED on 1011/2019 by 
the Board of Supervisors of the City and 
County of San Francisco. 

" le~ f' Angela Calvillo 
Clerk of the Board 

10/11/2019 

Date Approved 

Printed at 11:25 am 01110/2/19 



File No. 190786 

I hereby certify that the foregoing resolution, not being signed by the Mayor within the time limit 
as set forth in Section 3.103 of the Charter, or time waived pursuant to Board Rule 2.14.2, 
became effective without her approval in accordance with the provision of said Section 3.103 of 
the Charter or Board Rule 2.14.2. 

f Angel~alvillo 
' Clerk of the Board 

Date 
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Services of the San Francisco Public Utilities Commission 

525 Golden Gate Avenue, 13th Floor 
San Francisco, CA 94102 

T 415.554.3155 

F 415.554.3161 
TTY 415.554.3488 

September 11, 2019 

Sent via U.S. Mail and email to CGrandJury@sftc.org 

The Honorable Garrett L. Wong 

Presiding Judge 
Superior Court of California, County of San Francisco 

400 McAllister Street, Room 008 
San Francisco, CA 94102-4512 

Dear Judge Wong: 

In accordance with Penal Code Sections 933 and 933.05, and pursuant to the 
request of Mr. Rasha Harvey, Foreperson of the City and County of San 
Francisco 2018-19 Civil Grand Jury, attached please find the response of the 

San Francisco Public Utilities Commission to the 2018-2019 Civil Grand Jury 

Report, Act Now Before It Is Too Late: Aggressively Expand and Enhance Our 
High-Pressure Emergency Firefighting Water System. At its regularly 
scheduled public meeting of September 10, 2019, the Commission voted to 

approve the attached responses by Resolution No. 19-0178. 

The response of the General Manager of the San Francisco Public Utilities 

Commission is being sent under separate cover. 

The Commission would like to thank the members of the 2018-2019 Civil 
Grand Jury for their service and their interest in our vital water infrastructure 

that supports firefighting in all communities in San Francisco. 

Sincerely, 

Ann Moller Caen 
President 

San Francisco Public Utilities Commission 

cc: Harlan Kelly, SFPUC General Manager 
Mayor London Breed 

OUR MISSION: To provide our customers with high-quality, efficient and reliable water, power and sewer 
services in a manner that values environmental and community interests and sustains the resources entrusted 
to our care. 

London N. Breed 
Mayor 

Ann Moller Caen 
President 

Francesca Vietor 
Vice President 

Anson Moran 
Commissioner 

Sophie Maxwell 
Commissioner 

Tim Paulson 
Commissioner 

Harlan L Kelly, Jr. 
General Manager 



PUBLIC UTILITIES COMMISSION 

City and County of San Francisco 

RESOLUTION NO. 19-0178 

WHEREAS, On July 17, 2019, the 2018-2019 Civil Grand Jury released a report entitled, 
"Act Now Before It Is Too Late: Aggressively Expand and Enhance Our High-Pressure 
Emergency Firefighting Water System," a copy of which is on file with the Commission 
Secretary arid has been provided to this Commission for review; and 

V{HEREAS, The Civil Grand Jury requires written responses from this Commission to 
the Report's Findings Nos. 1, 2, 4, 5, 6, 8, 9, 10, 1 L 12, and 13, and Recommendations Nos. L 2, 
6, 7, 9, and 10; and 

WHEREAS, California Penal Code *933(c) requires such ,vritten responses be submitted 
to the Presiding Judge no later than September 15, 2019; and 

WHEREAS, Attached hereto me the Commission's responses to the above stated 
Findings and Recommendations in the 2018-19 Civil Grand Jury Report; nov/, therefore be it 

RESOLVED, That this Commission hereby approves the Commission's responses, 
attached hereto, to .the relevant findings and recommendations of the July 17, 2019 Civil Grand 
Jury Report entitled, "Act Nmv Before It Is Too Late: Aggressively Expand and Enhance Our 
High-Pressure Emergency Firefighting Water System" and authorizes and directs the 
Commission President to submit the response to the Presiding Judge of the Civil Grand Jury by 
September 15, 2019, as required by California Penal Code §933(c). 

I hereby certify that the foregoing resolution was adopted by the Public Utilities 
Commission at its meeting of September 10, 2019. 

Secretary1 Public Utilities Commission 



Report Title 
[Publlcatlon Datej 

f# 

Finding 
(textmaybedup!lcatedduetospannlngand 

multlp!erespondenteffects) 

Respondent Assigned by 
CGJ 

[Response Due Date] 

Finding Response 
(Agree/Disagree) 

Act Now Before It Is Fl Fires resulting from an earthquake represent a President, San Frandsco Agree with th!! 
Too Late: signlf/cant risk ofw!despread damage and Public Utilities Commission finding 
Aggressively Expand potent!al lossof!lfelnSanFrancisco, [SeptemberlS,2019) 

and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System 
[July17,20l9] 

ActNowBeforeltls 
Toolate: 
AggresslvelyExpand 
and Enhance Our 
High-Pressure 
Emergency 
Ffref!ghtlngWater 
System 
[July17,2019] 

ActNowBeforeltls 
TooLate: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Fireflght!ngWater 
System 
[Julyl7,2019] 

Fl 

F2 

Firesresultlngfrornanearthquakerepresenta 
slgntffcantriskofw!despreaddamageand 
potent!allossofllfe[nSanFrancisco. 

The munlc!pal water supply system (MWSS) is 
hlghlyvulnerabletodamagefromamajor 

earthquakeandisnotarellablesourcefor 
watersupplyforfirefightingafteramajor 

earthquake. 

Presldent,San Francisco Agree with the 

PubllcUt/llt!esCommiss!on finding 
[September 15, 2019] 

President,San Francisco Disagree, part/ally 
PublicUt!litlesCommisslon 
[September15,2019J 

F!nd!ngRe$ponseText 

TheMWSShasbeenslgnlf!cantlyupgradedlnthelastlSyearsthroughthe 
Water Supply Improvement Program (WSIP} Initiated by the SFPUC. The 

goalsofWS!P!ndudedtoreducevulnerabilityofthewatersystemto 
damage from earthquakes and Increase overall water system reliability. 
Therewere3Sln-cityprojectswlthinthe$4.8b!!l(on-do!larprogram.The 
WSIPwasthelargestcapltalprogrameverundertakenbySanFranc!sco, 
andoneofthe!argestwater!nfrastructureprogramslnthenatlon. 
Add!tiona!ly,ltlsoneoftheonlycomprehensiveandstrateglc 
lnfrastructureprogramstargetedspecifica!lyat!mprov!ngawatersystem's 
selsmJcrellabUltyandres!IJency.Addlt!onal!y,ltlsun!quebecausetheWSIP 
utll!zeda7.Bmagn!tudeearthquakeasltsseJsmJcLevelofServlce. 

R# 
[forF#] 

Recommendation 
{textmaybedupllcatedduetospanningand 

multJp!erespondenteffects) 

RespondentAsslgnedby Recommendation 
CGJ Response RecommendatlonResponseText 

[Response Due Date} (Implementation) 

Rl By no later than December 31, 2020, the Mayor, President, San Francisco Will be implemented Ensuring that San Francisco has the Infrastructure and 
[for Fl·F6} the SFPUC, the SFFD, and the Office of Public Utllit(es Commission resources to be well prepared to fight ffres In all parts of San 

Resll!ence and Capital Planning should Jointly {September 15, 2019] Francisco !s something that will be a focus oft he next 10-

presenttotheBoardofSupervisorsadeta!led 
plantoensuretheCltyiswell prepared to fight 
fireslnallpartsofSanFranclscolntheeventof 
a1906-magnltude(7.8)earthquake. 

R2 TheplandlscussedlnRecommendat!onRl President,SanFrancisco Requires further 
{forF1-F6} shou!dindudeadetailedproposal, including PubllcUtltit!esCommlsslon analysis 

flnanc!ngsources,forthelnstallat!onwlthin15 (SeptemberlS,2019] 
year.;ofahigh-pressure,multi-sourced, 

selsm!callysafeemergencywatersystemfor 
thosepartsoftheCltythatdon'tcurrentlyhave 
one, I.e., by no later than June 30, 2034. 

YearCaplta!Plan.PerAdministratlveCode3.20,thatPlan 
mustbesubm!ttedtotheMayorandBoardnolaterthan 
Marchlofeachodd-numberedyearforapprovalnolater 
thanMayl.Therequestedpresentat!onwouldbedellvered 
aspartofthatP!an'ssubmlss!ontoenableholist!cplannlng 

acrossSanFrandsco'sres!liencechallenges.Updates 
ava!lableonthlst!mel!newould belnduded.TheCltycannot 
disrnsstheprojectandtlmellneuntlltheESER2020plan 
passes.Forthlsreason,theCltywlllsyncthis 
recommendat!onwiththeCap!tal?lan,andpushbackthe 

tlmellneto December 31, 2021. 

Thecommltmentofsourcesforsp11clficusesonspeclfic 
tlmel!nesforSanFranclsco'spubllclnfrastructure!sthe 
workofthelO.YearCapltal Plan.Thepland!scussedln 
Recommendation 1 wlll be acknowledged In the Capltal Plan, 
andbasedonanalysls,wlllbedoneonthecapita!plan 
time!lne.Thecapltalplanningprocessgather.;,documents, 

andbalancesplannedfund!ngforneedsacrossthepubllc 
!nfrastructureportfolloandacrossSanFrandsco'sres!l!ence 
challenges.TheCap!tal Planhaslongstand!ngfundfng 
prlndplestogu!dethepr!orlt!zatronofpubHc!nfrastructure 

lnvestments.These!nvestmentsaretlered:(l)addresslegal 
and/orregulatorymandates;(2)ensurepublicsafetyand 
enhanceres!llence;(3)preseNeassetsandpromote 
sustalnab!lity;{4)advanceplannedandprogrammatlc 
needs;and{S)promoteeconomlcdevelopment.lnthenext 

10-YearCapltal ?Ian and those that follow, the City wlll 
continuetoanalyzepr!orityprojectsandprogramsand 
ldentifysourcestoadvancethosepr!orit!es.Committlngto 

entfrelyfundlngaslngleprogramoutofcontextandwithout 
regardforthetrade-offsofthatcommttmentwou!dbeout 

ofstepwlththeClty'slongstandlngandhlgh!yregarded 
cap!talp!annlngprocessandl!ke!ycreatesrgn!flcant 
vulnerabl!it!eselsewherelntheportfol!o. 

Rl By no later than December 31, 2020, the Mayor, President, San Francisco Wl!I be Implemented Ensuring that San Francisco has the Infrastructure and 
[for F1-F6] the SF PUC, the SFFD, and the Office of Public Utilities Commission resources to be well prepared to fight fires in all parts of San 

Resilience and Capital Planning should jointly [September 15, 2019] Francisco Is something thatwl!I be a focus of the next 10-
present to the Board of Supervisors a deta!led Year Capital Plan. Per Administrative Code 3,20, that Plan 
plan to ensure the City Is well prepared to fight must be submitted to the Mayor and Board no later than 
fires!nallpartsofSanFrancisco!ntheeventof Marchlofeachodd•numberedyearforapprovalnolater 
a 1906-magnitude (7.8) earthquake. than May 1. The requested presentat!on would be delivered 

aspartofthatPlan'ssubm!ss!ontoenablehollstkplannlng 

across San Franclsco'sreslllencechalle(lges.Updates 
avallableonthJst!mel!newouldbelnduded.TheCltycannot 
dlscusstheprojectandt!mellneunt!ltheESER2020plan 

passes. Forth1sreason,theCltywillsyncthis 
recommendatlonwlththeCapitalPlan,andpushbackthe 
t!mel!ne to December 31, 2021. 



ActNowBeforelt!s 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System 
[July17,2019J 

ActNowBeforeltls 
Toolate: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System 
[July 17, 2019] 

ActNowSeforelt!s 
Toolate: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Flreflght!ngWater 
System 
[July17,2019] 

f2 

F4 

F4 

The municipal water supply system (MWSS) is 
highlyvulnerabletodamagefromamajor 
earthquakeandlsnotarellablesourcefor 
watersupplyforfirefightingafteramajor 

earthquake. 

TheCity'shigh-pressureemergencywater 
supplysystem,knownastheAuxillaryWater 
SupplySystem(AWSS),doesnotcoverlarge 
partsofSupervisoria!Districtsl,4, 7and 11, 
roughlyone-thlrdoftheCity'sdeveJopedarea. 
As a result, thesed!stricts are not adequately 
protectedfromf!resafteramajorearthquake. 

TheCity'shigh-pressureemergencywater 
supplysystem,knownastheAuxil/aryWater 
SupplySystem(AWSS),doesnotcoverlarge 
parts ofSupervlsorial Districts 1, 4, 7 and 11, 

roughlyone-thlrdoftheClty'sdevelopedarea. 
Asa result,thesedistrlcts are not adequately 
protectedfromfiresafteramajorearthquake. 

Presldent,San Francisco Dlsagree,partlally 
PublicUt!l!tlesCommlss!on 
(SeptemberlS,2019] 

President,SanFrancisco Agreewiththe 
Publ!cUtil!tiesCommlsslon finding 
[September15,2019] 

Presldent,SanFrancisco Agree with the 

Publ!cUt!litlesCommissfon finding 
[September15,2019] 

TheMWSShasbeenslgnlflcantlyupgradedlnthelast15yearsthroughthe 
Water Supply Improvement Program (WSIP) Initiated by the SFPUC. The 
goalsofWSIPlndudedtoreducevulnerabl!ityofthewatersystemto 
damagefromearthquakesandlncreaseovera!lwatersystemrellabllity. 

There were 35 In-city projects within the $4.8 b!!l!on-dollar program. The 
WSIPwasthelargestcapltalprogrameverundertakenbySanFranclsco, 
andoneofthelargestwaterlnfrastructureprogramslnthenatlon. 
Addit!onatly, lt!soneoftheonlycomprehensrveandstrateglc 
Infrastructure programs targeted specifically at Improving a water system's 
se!smlcrellab!!ityandres!llency.Additlonalty,ltlsun!quebecausetheWSIP 
utilizeda7.8magnitudeearthquakeasitsseism!cleve!ofServ!ce. 

The SFPUC, SFFD, and San Francisco Publ!cWorks (SFPW) are committed to 
lncreasingfJreprotect!onthroughoutSanFrandsco.Slncethepassageof 
theffrstEarthquakeSafetyandEmergencyResponseBondln2010,the 

three agencies have been tmp!ement!ng projects to !mprovethe AWSS 
system'sselsmlcrelJabll!tyandrangeofcoverage,EnhanclngtheAWSS 
rangeofcoveragetoallareasoftheCltywouldrequJretheallocat!onof 
fundstodoso.Thethreeagenclesw!llcont!nuetodevelopand!mplement 
projectsutllizlngnewandproventechnolog!esthatlmproveuponthe 
origlnalsystemdeslgn.Therehavebeenmanyadvancementslnearthquake 

reslstantplpellnedeslgnandmater!als,hydrants,andse!smlcvalvessince 
theearly1900s,andtheC!ty/ntendstousethebestposslbletechnology 
avallab!etomeettheperformancestandardsoftheSFFD. 

The SFPUC, SFFD, and San Francisco Public Works (SFPW) are committed to 
lncreaslngfJreprotectlonthroughoutSanFranclsco.Slncethepassageof 
thef!rstEarthquakeSafetyandEmergencyResponseBondln201D,the 
three agencies have been Implementing projects to Improve the AWSS 

system'sse!smlcrellabiUtyandrangeofcoverage.Enhanc!ngtheAWSS 
rangeofcoveragetoa!lareasoftheCltywouldrequtretheallocatlonof 
fundstodoso.Thethreeagendeswlllcont!nuetodevelopandlmp!ement 
projectsutllizingnewandproventechnolog!esthatlmproveuponthe 

or!glnalsystemdes!gn,Therehavebeenmanyadvancements!nearthquake 
reslstantplpelinedes!gnandmaterJals,hydrants,andselsmlcvalvesslnce 
theearly1900s, andtheC!tylntendstousethebestposslbletechnolo.e;y 

avallab!etomeettheperformancestandardsoftheSFFD. 

R2 Thepland/scussedinRecommendatlonRl President,SanFranclsco Requ!resfurther 
[forF1-F6] shouldindudeadetalledproposal,lnduding Publ!cUtl!itiesCommisslon analysts 

financingsources,forthe!nstallatlonwithlnlS {SeptemberlS,2019] 
yearsofahigh-pressure,mult!-sourced, 
se!sm[callysafeemergencywatersystemfor 
thosepartsoftheC!tythatdon'tcurrentlyhave 
one,!.e., byno laterthan.June30,2034. 

The commitment of sources for specific uses on specific 
timelinesforSanFranclsco'spublicfnfrastructurelsthe 

workofthe10-YearCapital Plan. Thepland!scussed!n 
Recommendat!on 1 wlll be acknowledged In the Capital Plan, 

andbasedonanalysls,wlllbedoneonthecapltalp!an 
t!mel!ne.Thecapltalplann!ngprocessgathers,documents, 
andba!ancesplannedfundlngforneedsacrossthepubUc 
fnfrastructureportfol!oandacrossSanFranclsco'sresil!ence 
challenges.TheCapJtalPlan haslongstandlngfundlng 
prlnclplestoguldetheprior!t!iatlonofpubl!clnfrastructure 
lnvestments.Theseinvestmentsaretiered:(1)address!egal 

and/orregulatorymandates;(2)ensurepubl!csafetyand 
enhanceres!llence;(3)preserveassetsandpromote 
sustafnab!!lty;(4)advanceplannedandprogrammat!c 
needs; and (5) promote economic development. In the next 
10-YearCapltalP!anandthosethatfol!ow,theCltywlll 
i::ont!nuetoanalyzepr!or!typrojectsandprogramsand 

ldentlfysourcestoadvancethoseprlorlt!es.Commltt!ngto 
ent!relyfundlngasingleprogramoutofcontextandw!thout 
regard for the trade-offs of that commitment would be out 
ofstepw!ththectty'slongstandlngandhlghlyregarded 

capltalplannlngprocessandl!kelycreatesfgnif!cant 
vulnerabl!!t!eselsewherelntheportfollo. 

Rl By no later than December 31, 2020, the Mayor, Pres!dent, San Francisco Will be Implemented Ensuring that San Francisco has the Infrastructure and 
[for Fl-F6] the Sf PUC, theSFFD, and the Office of Publ!c Utllit!es Commission resources to be well prepared to fight fires In all parts of San 

Res!llence and Capital Plann!ng should Jolnt!y [September 15, 2019] Francisco is something that will be a focus of the next 10-
present to the Board of Supervisors a datalled Year Capita I Plan, Per Adminlstratlve Code 3.20, that Plan 
plantoensuretheCitylswellpreparedtofight mustbesubmittedtotheMayorandBoardnolaterthan 
firesinallpartsofSanFrandscolntheeventof Marchlofeachodd-numberedyearforapprovalno!ater 
a 1906-magn!tude (7.8) earthquake. than May 1. The requested presentation would be dellvered 

aspartofthatPlan'ssubm!sslontoenableholrstJcplann!ng 
acrossSanFrandsco'sresiliencechallenges.Updates 

avaflableonth!stlmeHnewouldbelnduded.TheCitycannot 
discuss the project and tlmel!ne until the ESER 2020 p!an 
passes,Forth!sreason,theCltyw!llsyncthis 
recommendatlonwiththeCapita!Plan,andpushbackthe 
timellne to December 31, 2021. 

R2 TheplandlscussedlnRecommendat!onRl Pres!dent,SanFrancisco Requ!resfurther 
[forF1-F6] shouldlncludeadetailedproposal,lndudlng PubllcUtllit!esCommisslon analys)s 

financlngsources,fortheinsta!lationwlthln1S [SeptemberlS,2019] 
yearsofah!gh-pressure,multi-sourced, 
selsmlcallysafeemergencywatersystemfor 

thosepartsoftheCltythatdon'tcurrentlyhave 
one, 1.e., byno laterthanlune30,2034. 

Thecommitmentofsourcesforspeclficusesonspeclflc 
tlmel!nesforSanFrancisco'spubllclnfrastructureisthe 

workofthelO-YearCapitalPlan.Theplandlscussedin 
Recommendation 1 will be acknowledged in the Capital Plan, 
andbasedonanalysls,wil!bedoneonthecapltalplan 
t!me!lne.Thecapitalplannlngprocessgathers,documents, 

andbalancesplannedfundlngforneedsacrossthepubl!c 
lnfrastructureportfolloandacrossSanFranclsco'sres!Uence 
challenges. TheCapitatP!anhaslongstandlngfund!ng 
prfndplestogu!dethepr!oritlzatlonofpubllclnfrastructure 
rnvestments.Theselnvestmentsaretlered:(l)addresslegal 

and/orregu\atorymandates;{2)ensurepubl!csafetyand 
enhanceresllfence;(3)preserveassetsandpromote 
sustalnabll!ty;(4)advanceplannedandprogrammatic 
needs;and(S)promot~econom!cdevelopment.lnthenext 
10-Year Capital Plan and those that follow, the City will 
contlnuetoanalyieprlorltyprojectsandprogranisand 

ldentifysourcestoadvancethoseprlorlt!es.Committlngto 
entlre!yfund!ngas!ng!eprogramoutofcontextandwlthout 
regard for the trade-offs of that commitment would be out 
ofstepwiththeClty'slongstand!ngandhlghlyregarded 

capital plann!ng process an~ Ukely create significant 
vulnerabll!tleselsewherelntheportfolfo. 
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A high-pressure, multi-sourced, seismically safe President, San Francisco Agree with the 
emergency firefighting water supply will be PubUc Utfl!ties Commission finding 
costlybutlsessentlaltoprotecttheCity. [SeptemberlS,2019] 

A high-pressure, multi-sourced, selsm!cally safe President, San Francisco Agree with the 
emergency firefighting water supp!ywlll be Publ!c Utlllt1es Commission flnd!ng 

costlybut!sessentialto protect the City. [September15,2019] 

UnlesstheCityincreasesfunding!evels,itwil! President,SanFrancisco Disagree,who!ly 
be several decades (i.e., after the USGS predicts Publ(c Utilities Commission 
one or more major earthquakes will occur) [September 15, 2019] 
beforethesouthernpartsoftheCityhavea 
high-pressure,multl-sourced,seism!callysafe 
emergencyfiref!ghtingwatersupply. 

AstheC!tyconslderswhatisessentlaltoprotectSan Frandsco,1tls 
Important to acknowledge ourmult/ple, complex resilience challenges, 
ThesechallengesaredocumentedintheResilientSFstrategy(2016)and 
underl!ethestrateg!ceffortsofourcapltallnvestmentsasrepresentedln 
the10-YearCapltalPlan(lastupdated2019).Thesechallengesare: 

Earthquakes,SeaLevelR!se/Cl!mateChange,Aglnglnfrastructure, 
Unaffordab!l!ty,andSoclal!nequlty.Allofthesechallengesrepresent 
meaningfulthreatstoSanFrandscans,thelrproperty,andthelrabllityto 

make a l!fe In the city. ln making dedslons about priority Investments, San 
Franclscomustkeepaneyeona!lofthesechal!enges,fdentlfytheareasof 

greatestneedacrossthern,andmakeprogressonallfrontss!multaneously. 
The City has taken s!gn!fkant steps since 2010 to ensure that the C!ty has a 
hlgh•pressuremultl·sourced,selsmlcal!ysafeEFWS.Slncethepassageof 
the first Earthquake Safety and Emergency Response Bond !n 2010, SFPUC, 

SFFD, SF Public Works have been lmplement!ng projects to !mprovethe 
system'ssefsmfcre/labll!tyandrangeofcoverage.Thethreeagendeswlll 
cont!nuetolmplementprojectsut!llz!ngnewandproventechnologlesthat 
lmproveupontheorig!nalsystemdesign. 

AstheCityconsidetswhatlsessentlaltoprotectSanFranc!sco,it!s 
important to acknowledge our multlple, comple~ resil/ence challenges. 
Thesechallengesaredocumented[ntheReslHentSFstrategy{2016)and 
underllethestrateglceffortsofourcapltal!nvestmentsasrepresentedin 
the10-YearCapllal Plan(lastupdated2019).Thesechallengesare: 
Earthquakes,Sea LevelR!se/CllmateChange,Ag!nglnfrastructure, 
Unaffordablllty,andSoc!a!lnequity,Allofthesecha!lengesrepresent 
mean!ngfu!threatstoSanFranclscans,the!rproperty,andthelrab!lltyto 
make a life !n the city. In making dec!s!ons about priority Investments, San 
Franclscomustkeepaneyeonal!ofthesechallenges,/dent!fytheareasof 
greatestneedacrossthem,andmakeprogressonallfrontsslmultaneous[y, 
TheCltyhastakenslgnlficantstepssfnce2010toensurethattheCityhasa 

h!gh•pressuremult{-sourced,sefsm!callysafeEFWS,S!ncethepassageof 
the first Earthquake Safety and Emergency Response Bond In 2010, SFPUC, 
SFFD, SF PubHc Works have been fmp!ementlng projects to Improve the 

system'sselsm!crel!abllltyandrangeofcoverage.ThethreeagenCleswlll 
contlnueto!mplementprojectsut!Uzlngnewandproventechnologlesthat 
!mproveupontheor!glnalsystemdesfgn, 

DecfsionsaboutprogrammingandfundinglevelsoffutureESERbondsand 
othercomplementaryso1.1rcesthatcou!dsupporttheexpansionofthe 
AWSShaveyettobemade. 

Rl By no later than December 31, 2020, the Mayor, President, San Franc!sco Will be implemented Ensuring that San Frandsco has the Infrastructure and 
[for F1-F6] the SF PUC, the SFFD, and the Office of Publlc Utllities Commission resources to be well prepared to flght fires in all parts of San 

ResrllenceandCapitalP!anningshouldjo!nt!y [September15,2019J Franclscoissomethingthatwillbeafocusofthenext10-

present to the Board ofSupeiv!sors a deta!led Year Capital Plan. Per Administrative Code 3.20, that Plan 
plan to ensure the City !swell prepared to f!ght must be submitted to the Mayor and Board no later than 
fireslnal!partsofSanFranclscolntheeventof Marchlofeachodd•numberedyearforapprovalnolater 
a 1906-magnitude (7.8) earthquake. than May 1. The requested presentation would be delivered 

aspartofthatPlan'ssubmlsslontoenablehollstlcplann!ng 
acrossSanfranclsco'sres!l!encechaJJenges.Updates 
ava!lableonth!strmellnewould be!ncluded.TheCitycannot 
discusstheprojectandt!metineuntlltheESER2020plan 

passes.Forth!sreason,theCitywillsyncthls 
recommendatlonwlththeCapltalPlan,andpushbackthe 
tlmellneto0ecember31,2021, 

R2 TheplandiscussedlnRecommendat!onRl Presldent,SanFrancisco Requires further 
[for F1-F6} should In dude a detailed proposal, including Public Utilltles Commission analysis 

financ!ngsources,fortheinstal!atlonw!th!n15 [September15,2019] 
yearsofah/gh-pressure,multi-sourced, 
selsmfcallysafeemergencywatersystemfor 
thosepartsoftheCitythatdon'tcurrentlyhave 
one, I.e., by no later than June 30, 2034. 

The commitment of sources for specific uses on spedflc 
timellnesforSanFrandsco'spubl!clnfrastructure!sthe 

workofthelO-YearCap!talPlan.Thep!and!scussedln 
Recommendat(on 1 will be acknowledged In the Capital Plan, 
andbasedonanalys!s,wil\bedoneonthecap!ta\p\an 
t!mel!ne.Thecaplta!plann/ngprocessgathers,documents, 
andbalancesplannedfundlngforneedsacrossthepubl!c 
lnfrastructureportfolloandacrossSanFrancisco'sreslllence 
challenges. TheCap!talP!anhaslongstandingfunding 
prfnciplestogu!detheprlorltlzat!onofpubl!clnfrastructure 
!nvestments.Thesernvestmentsaret!ered:(l)address!egal 
and/orregulatorymandates;(2)ensurepubllcsafetyand 
enhanceresllience;{3)preseiveassetsandpromote 
sustalnablllty; (4)advancep!anned and programmatic 

needs;and(5)promoteeconom!cdevelopment.lnthenext 
10-Year Capital Plan and those that follow, the City will 
contlnuetoanalyzeprlorityprojectsandprogramsand 

identify sources to advance those priorities. Committing to 
entrrelyfundlngasfngleprogramoutofcontextandwithout 
regardforthetrade·offsofthatcommltmentwouldbeout 
ofstepwlththeClty'slongstand(ngandhlghlyregarded 
capitalplannlngprocessandllkelycreateslgnlflcant 
vulnerabll/Ueselsewherelntheportfollo. 

Rl By no later than December 31, 2020, the Mayor, President, San Francisco Will be Implemented Ensur!ng that San Frandsco has the Infrastructure and 
!for Fl-FG) the SF PUC, the SFFD, and the Office of Public Utilities Comm!sslon resources to be well prepared to fight fires In al! parts of San 

Resillence and Capital Plannlng should Jointly [September 15, 2019] Francisco Is something that will be a focus of the next 10-
present to the Board ofSupeivisors a detailed Year Capital Plan. Per Administrative Code 3.20, that Plan 
plan to ensure the City ls well prepared to fight must be submitted to the Mayor and Board no later than 
flres/nallpartsofSanFrandscolntheeventof Marchlofeachodd•numberedyearforapprovalnolater 
a 1906-magnitude (7.8) earthquake. than May 1. The requested presentation wou!d be delivered 

aspartofthatPlan'ssubmlsslontoenablehol!st!cplannlng 
across San Franclsco'sres!l!encechal!enges.Updates 
ava!lableonth!strmllllnewouldbe!ncluded.TheC!tycannot 

discusstheprojectandtlmelineuntiltheESER2020plan 
passes,Forth!sreason,theCltywl!lsyncthis 
recommendatlonwiththeCapltalPlan,andpushbackthe 

ttmellnetoDecember31,2021. 
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f6 Unless the City increases funding levels, it will President, San Frandsco Disagree, wholly 
be several decades (I.e., after the USGS predicts PubHc Utilities Commission 
one or more major earthquakes will occur) [September 15, 2019) 
beforethesouthernpartsoftheC!tyhavea 
high-pressure,multl-sourced,seismicallysafe 
emergencyfirefighl/ngwatersupply. 

ActNowBeforeftls FB Redundancy!sanfmportantfeatureofan Pres!dent,SanFranclsco Agree with the 
Too late: emergencyfirefight!ngwatersystem. Publ/cUtil!tiesCommisslon finding 

{SeptemberlS,2019] Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Flreflght!ngWater 
System 
[Ju!y17,2019] 
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F9 Currentplanstoextendprotectlanstothe President,SanFrancisco Dlsagree,part!ally 
western part of the C!ty do not Include any hlgh- PublJc Ut!lltles Commission 
pressure water sources north of Golden Gate {September 15, 2019] 
Park. 

OeclsJoMaboutprogrammingandfund!nglevelsoffutureESERbondsand 
othercomp!ementarysourcesthatcouldsupporttheexpanslonofthe 
AWSShaveyettobemade. 

R2 TheplandiscussedinRecommendatlonRl Presldent,SanFrancisco Requ!resfurther 
{for Fl~F6] should include a detailed proposal, Including Public Utilltfes Commission analysts 

flnanclngsources,forthe!nstal!atlo~withln15 (September15,2019J 
yearsofahlgh-pressure,multi-sourced, 
se!smlcallysafeemergencywatersystemfor 
thosepartsoftheCitythatdon'tcurrent)yhave 
one,Le., bynolaterthanJune30,2034. 

Thecommltmentofsourcesforspeclficusesonspeclfic 
timelJnesforSanFranclsco'spubllcinfrastructureJsthe 
workofthe10-YearCaplta!Plan. The plan discussed In 
Recommendation 1 will be acknowledged In the Capital Plan, 

andbasedonanalysls,w!llbedoneonthecapitalp!an 
t!mellne,Thecapltalplannlngprocessgathers,documents, 
andbalancesplannedfund!ngforneedsacrossthepubl!c 
JnfrastructureportfolioandacrossSanFranc!sco'sreslllence 
challenges.TheCap!talPlanhaslongstand!ngfund!ng 
prindplestogu!detheprloritlzatlon ofpubllclnfrastructure 
lnvestments.Theselnvestmentsaretiered:(1)address\egal 
and/orregulatorymandates;(2)ensurepubl!csafetyand 

enhanceres!llence;{3)preseiveassetsandpromote 
sustalnabl!ity;(4)advanceplannedandprogrammat!c 
needs; and (5) promote economic development, In the next 
10-YearCapltalPlanandthosethatfollow,theCltywl!I 
contlnuetoana!yzeprlorltyprojectsandprognmsand 

(dent!fysourcestoadvancethosepr!orit!es.Committlngto 
ent!relyfundlngasfngleprogramoutofcontextandwlthout 
regardforthetrade-offsofthatcomm!tmentwouldbeout 
ofstepwiththeC!ty'slongstand!ngandhJgh!yregarded 
cap!ta!plannlngprocessandlfkelycreateslgnlf!cant 
vulnerabllft!eselsewhereintheportfol!o. 

R6 The SFPUC, the SFFD and the SF Department of President, San Francisco WIii be Implemented SFPUC and SFFD will complete th!s study by June 30, 2021. 
[for F8-F9] the Environment should study adding salt-water Public Ut!Jit(es Commission 

pumpstationstolmprovetheredundancyof [Septemberl5,2019] 

watersources,espec!allyonthewestside. 
Frndingsandrecommendat!onsfromthlsstudy 
shouldbepresentedtotheBaardofSupervlsors 
bynolaterthanJune30, 2021. 

While It !s true that the SFPUC and SFFD are studying four potent!al water R6 The SFPUC, the SFFD and the SF Department of President, San Francisco Wlll be Implemented SF PUC and SFFD will complete this study by June 30, 2021. 
sources proposed to supply a potable EFWS on the West side of the City, (for F8-F9) the Environment should study adding salt-water Pub/le Utilit!es Commission 
wh!ch are not located north of Golden Gate Park, which by no means would pump stations ta improve the redundancy of {September 15, 2019] 
reduce the proposed system's resiliency, rel!abllity, performance, or ability water sources, especially on the west s!de, 
to provide abundant high-pressure water for firesuppress!an to the Findings and recommendat!ons from this study 
Richmond District after a seismic event. San Frandsco Is unique ln that should be presented to the Soard of Supervisors 
there are 11 In-city reseivolrs, w!th a total water capacity of approximately by no later than June 30, 2021. 
413,000,000 gallons, Addltlonally, Lake Merced, also located within City 
Umlts, has an additional appro~Jmately 1,000,000,000 ga!lons. The potable 
EFWSsystemfortheWestsldeofSanFranclscothatlsbeingdevelopedand 

ana!yzedwou!dprov/dethatthenewEFWSpipel!nelntheSunsetand 
Richmond D!str!cts could be suppl!ed from four sources of water at two 
locaUons. The first two water sources could be supplied to the EFWS 
pipellne v!a a 30,000 gallon per minute pump stat!on In the vldnlty of lake 
Merced.Thetwosourcesbelngstudledforthlspumpstatlonarelake 
Merced, which has a water supply of approximately one bllllon gallons, and 
a 60" selsmlca!ly resll!ent SFPUC Hetch Hetchy Regional Water System 
p!pellne.TheproposedpotableEFWSa/solsanalyz!ngthelnduslonofa 
second 30,000 gallons per minute pump station !n the vicinity of the 

SFPUC's Sunset Reserva!rthat could besupplledwater by two sources: (1) 
the90m!IHongallonnorthbaslnoftheSunsetReseivoJr,wh!chrecent!y 
underwent a $64 m\ll!on seismic retrof!t, and (2) a 54" selsm!ca!ly resll!ent 
SFPUC Hetch Hatchy Regional Water system plpellne. 
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The ureliabllity scores" being used by theSFPUC President, San Francisco Disagree, partially 

!mpart an overly opt!mlstic Impression of the Public Utilities Commission 
protection provided. [SeptemberlS,2019] 

TheCitydoesnothaveatlmel!netofundand Presldent,San Frandsco Dlsagree,part!ally 
complete development of a high-pressure, multi Public Utilities Commission 

sourced,selsrnicatlysafeernergencywater (SeptemberlS,2019] 
supplyforatl partsoftheCity,lndudlngpoor 
neighborhoodsthathistorlcallyhavenotbeen 

aswellprotectedasthedowntownbusiness 
dlstrictandrnanyrlcherneighborhoods. 

Fire Response Areas {FRAs) were utilized by SFPUC and SFFD In the plann!ng 
studyCS-199.Th!sstudydfv!dedtheClty!ntoareasbasedonthosedefined 
bytheSFFDfor!nltlala!armresponseandwerecalledFlreResponseAreas 
(FRAs). Probable fire demands were developed for eac.h FRA using 1000sets 

of fire demands generated by Charles Sc.awthorn, PhD using a Monte Carlo 
analystsoff!relgnltlonsandflregrowthuslngthegroundmot!onsfromthe 
deslgnearthquake(7.8magnltude),Thefirelgnlt!onsweregenerateduslng 
methods similar to those used for the Community Action Plan for Seismic 
Safety (CAPSS) study (ATC 2010). The fire Ignitions subsequently were used 
todevelopwaterdemandsthatwereaggregatedlntothel!kelyfire 
demands for each FRA. The water supplies for each FRA were developed 

using the rellab!lity modeling tool GIRAFFE, developed at Cornell University 
by Professor Thomas D. O'Rourke. GIRAFFE performs !nternal Monte Carlo 
analysls to damage pipes In the system for multiple scenarios. The water 
suppllesdevelopedbyGIRAFFEwereaggregatedlntotheliketywater 
suppllesforeachFRA.ltshouldbenotedthatthelikelywatersuppliesfor 
each FRA assumed no water from the City's munldpal water system 

(MWSS), wh!ch Is quite conservative and highly unlikely even after a seismic 
event,Therellabll!tyscoreforeach FRAJscalculatedus/ngthesumofall 
water suppl!es for each FRA and dMd!ng It by the FRA water demand. The 
rellabll!ty scores do e~actly that - estimate how much EFWS water w!II be 

avallableforflref!ghtlngdemands!nagivenFRA.Thereliabll!tyscoresare 
notmeanttorepresentanestlmateoftheflreprotectlonforag!venhouse, 
block,orblocks.Ratherlt!sameasureoftheEFWScapacltyanddemand. 
The SFPUC recognizes the need to analyze potential EFWS demands on a 
moredeta!led!evel,andtheagenc.ybegantheprocessofdolngso. 

The EFWS was bu!lt after the 1906 earthquake, and Its location, prlmarily !n 
thenartheastportionofSanFrancisca,correspondstotheloc.at!anofthe 
majority of the city's population at that time. S!nce 2010, the SFPUC, SFFD, 
and PubllcWarks have made crlt!cal Improvements to the ex!st!ng EFWS 
system.EJ.:pandlngtheEFWSpriortoensuringthattheeJ.:lstlngEFWS!s 

reslllentandreliablawouldhavecontradlcted besteng!neer!ngpractlces. 
The SFPUC and SFFD are deve!aping plans that would Implement a res!lient, 
robust,andredundantpotableEFWSfortheWestsldeofSanFrancisco,The 
potableEFWSthatlsbe(ngdevelopedandanalyzedwouldpropose the 
bestmethodforbr!nglngarobustandresllfenth!gh-pressureflreflghtlng 

watersystemtotheWesternnelghborhoodslnSanFrandscothatls 
capableofprovldJngwatertatheSFFDflref!ghtersatthehlgh-pressure 
neededforfirefighterstacombatlargeflresafteraselsm!cevent,and!s 
l!kelyto 1ndude over 14 miles of new EFWS pfpellnes and potentially two 
new pump stations likely to be sup piled by four water sources, The SF PUC 

and SFFD's potable EFWS !s being designed In a manner that allows for 
agllityandthefiei,:lbl!ltytaaddnewtechnologlesandwatersources,andln 
amannerthatallowsthep!pingnetworktobeei,:tendedlnthefutureto 

serveaddit!ona!areas. 

R7 The SFPUCshould (a) continue Its efforts to President, San Francisco Will be Implemented SFPUC and SFFD will complete this analysis by June 30, 2021. 
[for F10] complete a more detailed ana!ys!s of emergency Publlc Utllit{es Commisslon 

firefightingwaterneeds{includfngabove·the- [SeptemberlS,2019] 
med!anneeds)bynelghborhood,andnotjust 

byFRA,and(b)presentacompletedanalys!sto 
theBoardofSuperv!sorsbynolaterthan 
June3D,2D21. 
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F12 TheSFPUC has not developed a number of the President, San Francisco Disagree, wholly 
routine maintenance plans recommended in a Publ!c Ut(iltles Commission 
2014report(CS-199),andhasnotadequately {SeptemberlS,2019] 
definedwhichAWSSvalvesare"critlca!''and 

therefore require Increased attention. 

S!ncetaklngovermalntenancerespons!bl!it!es,SFPUChascompleted 
slgnJficantmalntenanceact!vitles.Forexample,onamonthlybas!s,staff 
from the SFPUC test both Pump Station #1 and Pump Station 112. There are 
6 maintenance recommendations provided In the CS-199 study as shown 

below In Table 7-1 from CS-199, The SF PUC has developed several of the 
routine maintenance plans recommended In the report or has determined 
therecommendedmalntenancepractlcelsnotnecessary(l.e.flushlngofa 
non-potable water system). 

Maintenance Recommendations, CS, 199 Task 11 TM: 

Malnt,rnance Recommen~at!on 1: Confirm that all AWSS assets are entered 
Into CDD's asset management system and PM's are established 
SFPUC Response: All AWSS asset locations are entered Into CDD's Maximo 
andG!Sdatabases.PM'sareestabllshedforregularma!ntenance. 

Maintenance Rewmmendatlon 2: Perform Regular maintenance and 
testing 

SFPUC Response: According to SF PUC Maximo maintenance/testing 
records,regu!armalntenanceandtestlnglsperformedlnaccordancewlth 
maintenance plans. 

MalntenanceRecommendat!on3:Check,flushandrepalral!suct!on 
connect!onsregularly 

SFPUCResponse:Allsuctlonconnectionswereassessed4•Syearsago. 
Some were cleaned as needed at that t!me. A h!gh·pressure Jetting machine 
wasrecentlypurchased,andpersonne!lsbe!ngtralnedon!tsuse. 

MalntenanceRecommendat!on4:Establ!shplpeUneflushlngprogramfor 
AWSS 

SF PUC Response: Non-potable fire-fighting water systems are not typ!cally 

flushedaspartofregularflush!ngmalntenanceprogram.However,flushlng 
naturally occurs when theAWSS !s utilized approxlmately20 times per 
year. 

Ma!ntenance Recommendations: Establ!sh leak detection program and a 
plpel!neleakdatabasetomonitorpotentla!hotspots 

SFPUC Response: SFPUC maintenance activities have helped reduced EFWS 
leakage by over 500,000 gallons per day, Improving system performance 
wh!!e reduclng water waste. A cond!t!on assessment project was 

Implemented us!ng Smart Ball technology. In addition, the system water 
supplysourcesareregularlymonitoredforwaterlevels/filllngrequlrements 
whlchwilllndlcatepotentia!leab/ntheplpe!lnesystem. 

MalntenanceRecommendat!on6:Establ!shaclstern!nspection,filllngand 
testlngprogram 

SFPUCResponse:Aclstern inspectJonandtest!ngprogramhasbeen 
deve!opedfor!mplementatlon!n2019.lnaddftlon,aflll!ngprocedurehas 
beenestabl!shedwlthSFFD. 

As part of the AWSS Crltlcal Valve Exercise Program, COD has Identified 66 
AWSS valves as "critkal" (66 of 1,6B5valves, orapproxrmately 4 percent 
(source: COD GIS), Critical valves for AWSS were defined based on the 
followlngcriterlaforoperat!onalimportance: 
•Tank bypass valves 

•Tanksupplyvalvefromh!gherpressuretolowerpressuretanksupply 
source 

•Closedcontro!va!vesto!solateplpfngwithJnan!nfirmarea 
• Distribution system dMde gate valve, manual operation (allows higher 

R9 By no faterthan December 31, 2020 the SFPUC, President, San Francisco Has been 

[for F12] with the advice and subject to the approval of Public Utilities Commission Implemented 
theSFFD,should(a)lmplement"bestpractices" {September!S,2019] 
forthema!ntenanceofAWSSassets,and(b) 
redefinewhichAWSSvalves!nthesystemare 
"critlcal,"and,therefore,requ!remore 
attentlonandprlorlty!ntheSFPUC's 
maintenance plans. 

{a) SFPUC Implements "best practlces" for the maintenance 
ofAWSSassetslncollaboratJonwlthSFFD,andconslstent 
w!th the terms of the Memorandum of Understanding 
Regarding Operation and Ma!ntenanceofSanFranclsco 

Water Supply Systems Related to Fire Suppression {MOU), 
SFPUCwl!I seek SFFD's written approval for "any 
modlflcatlonsthatcouldcompromlse" thesystem's 
functlonasah!ghpressureflre!Jghtingsystem{MOU,page 
2). 

(b)TheAWSScrlt!calvalveshavebeenJdentifiedandwl!lbe 
e)(erclsed every year through theAWSS Critical Valve 
E)(erclseProgram. 
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F.13 In the 2015 MOU between the SFFD and the 

SFPUC, the two agencies agreed to conduct 

· joint AWSS trainings annually, but there Is no 

formal protocol outlin!ng spedficjolnt AWSS 

exercises or dr!lls using hypothetical disaster 

scenarios, such as a major earthquake, 

President, San Francisco Disagree, partJally 

Public Ut!lities Commiss!on 

[September 15, 2019] 

system) 

• Distribution system div!de gate valve, motorized operation (allows higher 

pressure zone to feed Into lower pressure wnewithln the distribution 
system) 

• Open control valves to allow a single supply source to feed an Infirm area 

• Balancing valve, TP reservoir only (allows the two TP reservoir basins to 
equalize In level) 

Crit!calValves: 

These EFWS crltrcal valves are broken down by type below, All 66 of the 

AWSS critical valves were exercised In 2018-2019 and will be exerc!sed 
every year. 

Valve Type (It of Crft!cal Valves per type): 

AshburyTank By-Pass Valves (10) 

AshburyTankSupplyValve 111 [Ashbury to Jones] (1) 

AshburyTankSupplyValve #2 (Ashbury to Jones] (1) 

Close Control Gate Valve (15) 

Division Gate Valve (14) 

Jones Street Tank By-Pass Valves (10) 

Motorlled Dlv!slon Gate Valve or Motorized line Gate Valve (6) 

Open Control Gate Valve [Infirm Area] (6) 

Twin Peaks East Reservoir Lead Valve [Supply, TP to AShbury] {1) 

Tw!n Peaks Reservoir Balancing Valve (1) 

Tw!n Peaks West Reservoir Lead Valve [Supply, TP to Ashbury] (1) 

Total AWSS Critlcal Valves {66) 

There are no formal protocol outlln!ng specific joint AWSS e)(erclses or drills 

!n the MOU; however, there are multiple opportunities totra!n together 

during operation, maintenance, and construction of Improvement projects 

for the AWSS fac!fltles as prev!ously described In the response to the Grand 
Jury questions sent In May 2019. 

TheSFFD and SF PUC have had multiple Held training opportunities during 

the maintenance and start-up testing of AWSS fac!litles In the last 5 years, 

For example, on December 20, 2018, SFFD and SFPUC personnel conducted 

emergency generator start-up procedures for Pump Station No. 2 (PS2}. On 

April 5, 2018 SFPUC and SFFD performed Joint-department full-scale test of 

AWSS Pump Station No.1 {PS1) Including pumping seawater Into an 

Isolated section of the AWSS dfstr!but!on through system hydrants, On 

August 29, 2018, SFPUC, SFFD and DPW personnel conducted a seawater 

drafting drill and confirmation test from the new suction connection at P!H 

50. In addition, SFFD and SFPUCperiod!catly"test different facllitles to 

assure systems are ln goad working order, and to train personnel on 

operations and joint-agency communications. For el(ample, a full-scale 

emergency exercise was performed between SFFD and SFPUCstaff in 

January 2016 at lsla!s Creek, which involved the Phoenix Fireboat pumping 

sea water dtrectly Into an Isolated section of the Jones pressure system via 

AWSS manlfold connection. Sea water discharged from select hydrants 

within the Isolated section of the system where pressure and flow were 
monitored at each discharge point, 

The SFFD uses their Disaster Response Manual and Water Supply Manual to 

provide gulde11nes fortralnlng, Tra!n!ng occurs throughout the year and Is 

ongoing, In March 2018, the SFPUCsponsored a tabletop drill focused on 

CDD emergency response In coordination with SFFD response. Participants 

were asked to utilize Incident Command Structure (!CS) principles to 

R10 By no laterthanJune30, 2020, the 2015 MOU President, San Francisco Will be Implemented SFFD and SFPUCwlll work together to amend the MOU by 
{for F13j between theSFPUC and the SFFD should be Public Utillt!es Commission June 30, 2020. 

amended to Include a detalled roadmap for [September 15, 2019] 

annual emergency response exercises, including 

simulated disaster and earthquake drills 

Involving the AWSS and the PWSS, 



respondtoahypothet!calearthquakeevent(determlnelC.S,formulate 
specificobjectlves,anddocumentlind!ngs).lt!santic!patedthatth!s 
tabletopexerclsewl!lberepeatedatleasteveryotheryear, and that a 
largerscales!mu!atlonofpost-earthquakeresponsewillbeconducted 
within the next two years for SFFD and SFPUCJoJnt-exerdse. 

In February 2018 theSFPUC and SFFD staff convened to review the SFPUC's 
D!v!slon Emergency Operations Plan (DEOP), the CDD's Emergency Action 
Plan (EAP), and the CDD's Emergency Response Plan (ERP). The ERP 

overv!ewfocused on the Incident Command structure specific to COD staff 
responsibilltles,commun!catlonmethods,crJt!ca!fac!litJesandassets,flrst 
respondersforeachlacillty(PWSandAWSS)andupdated"crltlcalfacllltles 

map"forallma/orpressurezones. 
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2018·2019 CIVIL GRAND JURY FINDINGS, RECOMMENDATIONS, AND RESPONSES TD FINDINGS AND RECOMMENDATIONS 

Fff 

Fl 

Finding 
(textmaybeduplicatedduetospannfngand 

multiplerespondenteffects) 

Respondent Assigned by 
CGJ 

[Response Due Date] 

Flresresultingfromanearthquakerepresenta Pres!dent,SanFrancisco 
sfgnificantriskofwidespreaddamageand Fire Commission 
potentiallossofl!felnSanFrantisco. [SeptemberlS,2019] 

Finding Response 
(Agree/Disagree) 

Agree with the 
finding 

Fi Firesresultingfromanearthquakerepresenta President,Sanfranclsco Agreewiththe 

F2 

signlflcant risk of widespread damage and Fire Commission f)nd!ng 
potentiallossoflifeinSanFrandsco. [SeptemberlS,2019] 

The munfcipal water supply system (MWSS) Is President, San Francisco 

highly vulnerable to damage from a major Fire Commission 
earthquakeandisnotareliablesourceforwater [SeptemberiS,2019] 
supplyforflrefight!ngafteramajorearthquake. 

Disagree, partially 

F!nd!ngResponseTe)(t 

TheMWSShasbeenslgn!ficantlyupgradedinthelastlSyearsthroughthe 
Water Supply Improvement Program (WSIP) Initiated by the SFPUC. The goals 
of WSIP Included to reduce vulnerab!!ity of the water system to damage from 
earthquakesandJncreaseovera!lwatersysternrellab/llty.Therewere351n-clty 
projects within the $4.8 billfon-dollar program. The W51P was the largest 
capitalprogrameverundertakenbySanFrandsco,andoneofthe!argest 
water Infrastructure programs in the nation, AddJtlonally, It !s on'e of the only 
comprehensiveandstrateglcinfrastructureprogramstargetedspeciflcallyat 
Improving a water system's seismic rel!ab!lity and resiliency. Additionally, !t !s 

unique because the WS\P utilized a 7.8 magnitude earthquake as !ts seismic 
Level of Service. 

AWSS 

Rff 
[forFUJ 

Recommendation 
(telltmaybedupllcatedduetospannfngand 

mult1plerespondenteffects) 

Respondent Assigned by Recommendation 
CGJ Response Recommendation Response Text 

{Response Due Date] (lmplementatlon) 

Rl By no !aterthan December 31, 2020, the rviayor, President, San Franclsco 
[for F1-F6j the SFPUC, the SFFD, and the Office of Resillence Fire Commission 

andCapltalPlanningshou)djointlypresentto [SeptemberlS,2019] 
theBoardofSuperv!sorsadetailedplanto 
ensuretheC!tyiswellpreparedtofightf!resin 
all parts of San Francisco In the event of a 1906-
magnltude(?.B)earthquake. 

Will be implemented EnsurlngthatSanFranciscohasthe!nfrastructureandresources 
tobewellpreparedtoflghtf!reslnallpartsofSanFrandscols 
something that will be a focus of the next 10-Year Capital Plan. 
Per Administrative Code 3.20, that Plan must be submitted to 
theMayorandBoardnolaterthanMarchlofeachodd
numberedyearforapprovalnolaterthanMayl.Therequested 
presentaUonwouldbede!lveredaspartofthatPlan's 
submiss!ontoenablehollsticplannlngacrossSanFranclsco's 

res!llencechallenges.Updatesavallableonth!st!melinewou!d 
belnduded,TheCJtycannotdfscusstheprojectandt!meUne 
until the ESER2D20planpasses.Forthisreason,theC!tywlll 
syncthlsrecommendatlonwJththeCapltalPlan,andpushback 
thetime!1netoDecember31,2021. 

R2 Thep!andiscussedinRecommendationRl Presldent,SanFranclsco Requires further Thecomm!tmentofsourcesforspeciflcusesonspecific 
t!mel!nesforSanFranc!sco'spubl!clnfrastructureistheworkof 
thelO-YearCapitalP!an.Thep!andiscussed!nRecommendation 
lw!llbeacknow!edgedlntheCapitalPlan,andbasedon 
analysls,wlllbedoneonthecapltalplant!meline,Thecapital 

plann!ngprocessgathers,documents,andbalancesplanned 
fundlngforneedsacrossthepubliclnfrastructureportfolioand 
across San Frandsco'sreslllencechallenges. The Capital Plan has 
longstand!ngfundfngpr!nciplestoguidetheprloritizat!onof 
pub!lclnfrastructure(nvestments.Theselnvestmentsaret!ered: 
(1)addresslegaland/orregulatorymandates;(2)ensurepubllc 
safetyandenhanceresll!ence;(3)preserveassetsandpromote 
sustainab!lity;(4)advanceplannedandprogrammatfcneeds; 
and(S)promoteeconom!cdevelopment.lnthenextlO-Year 
Capita! Plan and those that follow, the Citywlll continue to 
analyzeprlorityprojectsandprogramsand!dentifysourcesto 
advancethoseprlorlt!es.Commlttlngtoent!re!yfundlngaslng!e 
programoutofcontextandwithoutregardforthetrade-offsof 
that commitment would be out of step with the City's 
longstandlngandh!gh!yregardedcapltalplanningprocessand 
tikelycreatesfgn!ficantvulnerabllltleselsewherelntheportfol!o. 

[for Fl-F6j should Include a detailed proposal, !ncludlng Fire Commission analysis 
financlngsources,forthe/nstal!atlonwlth1n15 [SeptemberlS,2019] 
yearsofah!gh-pressure,multl-sourced, 
selsmicallysafeemergencywatersystemfor 
thosepartsoftheCitythatdon'tcurrentlyhave 
one, i.e., byno laterthanJune30,2034. 

Rl By no later than December 31,202.0, the Mayor, President, San Francisco 
[for F1-F6] the SFPUC, the SFFD, and the Office of Resilience F!re Comm!ss!on 

andCap!talPlannfngshouldjo!ntlypresentto {SeptemberlS,2019] 

theBoardofSuperv!sorsadetalledplanto 
ensuretheCitylswellpreparedtofightfiresin 
allpartsofSanFranclscointheeventofa1906· 
magnitude(7.8)earthquake. 

Wlt!beimplemented EnsurlngthatSanFranciscohasthefnfrastructureandresources 
tobewe!lpreparedtofightflresln allpartsofSanFrandsco!s 
something that will be a focus of the next 10-Year Capital Plan. 
Per Administrative Code 3.20, that Plan must be submitted to 
theMayorandBoardnolaterthanMarchiofeachodd
numbered year for approval no later than May 1. The requested 
presentationwouldbede!lveredaspartofthatPlan's 
subm!ss!ontoenablehol!st!cplann!ngacrossSanFrancisco's 
res!llencechallenges. Updatesavailableonth!stlme!inewould 
be!ncluded.TheC!tycannotdlscusstheprojectandt!melJne 
until the ESER 2020 plan passes. For this reason, the Cltywl!! 
syncth!srecommendatlonwiththeCapitalPlan,andpushback 
thetlmel!netoDecember31,2021. 
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2018-2019 CIVIL GRAND JURY FINDINGS, RECOMMENDATIONS, AND RESPONSES TO FINDINGS AND RECOMMENDATIONS 

F2 The mun le/pal water supply system {MWSS) ls President, San Francisco 
h!ghly vulnerable to damage from a major Fire Commission 

earthquakeand!snotareliablesourceforwater [September15,2019] 

supp!yforfireflght!ngaftera major earthquake. 

Disagree, partially 

F3 Approximately 30 cisterns have recently been President, San Francisco Agree with the 

F3 

added with funds from ESER bonds, but cisterns Fire Commission finding 
onlyhaveuptoaboutanhourofwatersupply [September1S,2019l 

andthusdonotprovidesuffidentwaterfor 

fightingfiresfollowlngamajorearthquake. 

Approx!mately30cisternshaverecentlybeen Pres!dent,SanFranc!sco 

added with funds from ESER bonds, but cisterns Fire Comm!ss{on 
on!yhaveuptoaboutanhourofwatersupply [September15,2019] 

andthusdonotprovidesuffidentwaterfor 
fight!ngfiresfollow!ngamajorearthquake. 

Agreewlththe 

finding 

The MWSS has been s)gn!ficant!y upgraded in the last 15 years through the R2 The plan discussed !n Recommendation R1 
Water Supply Improvement Program (WS!P) Initiated by the SFPUC. The goals !forF1-F6] should include a detailed proposal, !ncludlng 
ofWSIP Included to reduce vulnerability of the water system to damage from financing sources, for the installation within 15 

earthquakes and Increase overall water system rel!abl!Jty. There were 35 ln-dty 
projects within the $4.8 b!lllon-dollar program. The WSIP was the largest 

capttalprogrameverundertakenbySan Frandsco,andoneoftheiargest 

water Infrastructure programs In the nation. Addit!onally, ft Is one of the only 

comprehensiveandstrateg!c!nfrastructureprogramstargetedspec!f!callyat 

improving a water system's seismic rellabll!ty and resiliency, Additionally, it is 

un!quebecausetheWSIPutlllzeda7.Bmagn!tudeearthquakeasltsse!smlc 
Level of Service, 

yearsofah)gh-pressure,mult!-sourced, 

seismicallysafeemergencywatersystemfor 

those partsoftheCltythatdon'tcwrrentlyhave 

one,i.e,,bynolaterthanJune30,2034. 

Prestdent,SanFranc!sco 
Fire Commission 
[SeptemberlS,2019] 

Requ)resfurther 
analysis 

Thecommitmentofsourcesforspec!ficusesonspecif(c 

timelJnesforSanFranclsco'spub!lclnfrastructure!stheworkof 

the10-YearCap!talPlan.Theplandiscussed!nRecommendation 

1w!llbeacknowledgedlntheCap!talPlan,andbasedon 
ana!ysls,wl!!bedoneonthecapitalplant!meline.Thecapita1 

plann!ngprocessgathers,documents,andbalancesplanned 

fundlngforneedsacrossthepubliclnfrastructureportfolloand 

across San Franclsco'sreslllencechal!enges. The Capital Plan has 

longstandingfundingprinciplestoguidethepr!orit!zationof 

publ!clnfrastructurelnvestments.Theselnvestmentsaretlered: 

(1)addresslegaland/orregulatorymandates;{2)ensurepubl!c 
safetyandenhanceresflience;(3)preserveassetsandpromote 

sustalnabllity;(4)advanceplannedandprogrammatlcneeds; 

and(S)promoteeconomlcdevelopment.lnthenext10-Year 

Capita!Planandthosethatfollow,theC!tyw!tlcontlnueto 
analyze pr!orityprojectsandprogramsandldentlfysourcesto 

advancethosepr!or!tles.Comm!ttingtoentlrelyfundingasingle 

programoutofcontextandwithoutregardforthetrade-offsof 

that commitment would be out of step with the City's 
longstand!ngandh!ghly regarded caplta!planningpracessand 

likelycreatesfgn!ficantvulnerabllltleselsewherelntheportfolio. 

Cisterns serve as one of many )mportant tools for use by the SFFD !n response R1 By no later than December 31, 2020, the Mayor, President, San Francisco W!ll be implemented Ensuring that San Francisco has the Infrastructure and resources 

to a disaster. Cistern locat!ons are strategically located 1n the City !n the event (forF1-F6] the SFPUC, the SFFD, and the Off!ce of Resil!ence Fire Commission to be we!I prepared to fight fires In all parts of San Francisco Is 

of a majorconflagratlon to assist as a "Demarcation Une" on some of The and Capital Planning shouldjolntly present to [September 15, 2019) someth!ng that wll! be a focus of the next 10-Year Capital Plan. 
City's major thoroughfares. This was realized after the 1906 earthquake, With the Board of Supervisors a detailed plan to Per Admln!stratlve Code 3.20, that Plan must be submitted to 
work accomplished through the ESER bond program, dsterns have been ensure the Clty ls well prepared to fight fires in the Mayor and Board no later than March 1 of each odd-
seismically Improved throughout the City and the overall number of cisterns all parts of San Francisco in the event of a 1906- numbered year for approval no later than May 1. The requested 

has Increased to approx(mately 230, providing the Fire Department access to magnitude (7.8) earthquake. presentation wou!d be delivered as part of that Plan's 
millions of gallons ofwaterln an emergency. submission to enable holrstfc plann!ng across San Francisco's 

reslllencechallenges.Updatesavallableonth!stlmellnewould 

beincluded.TheC!tycannotdlscusstheprojectandt!meline 

untlltheESER2020planpasses.Forth!sreason,theCltyw111 

syncth!srecommendatlonwiththeCapita!Plan,andpushback 

the t!mel!ne to December 31, 2021. 

Cisterns serve as one of many Important tools for use by the SFFD In response R2 The plan discussed in Recommendation R1 
to a disaster. C!sternlocat!onsarestrategically!ocatedfntheCltylntheevent [forf1-F6j should lncludeadeta!ledproposal, !ncludlng 

of a major conflagration to ass!st as a "Demarcation Line" on some of The 
Clty'smajorthoroughfares.Thlswasreal!zedafterthe1906earthquake.Wlth 

workaccompllshedthroughtheESERbondprogram,dsternshavebeen 

selsm!cally!mprovedthroughouttheC/tyandtheoverallnumberofdsterns 

has increased to approxJmately 230, providing the Fire Department access to 
mllllonsofgallonsofwaterinanemergency. 

AWSS 

financlngsources,fortheinstallationwithin15 
yearsofahlgh-pressure,mult!-sourced, 

se!smlcallysafeemergencywatersystemfor 

thosepartsoftheCitythatdon'tcurrentlyhave 

one, i.e., by no later than June 30, 2034. 

President,Sanfrandsco 

Fire Commission 

[September15,2019] 

Requires further 
analysis 

The commitment of sources for specific uses on specific 

tlmel!nesforSanFranclsco'spubHc!nfrastructureistheworkof 

the 10-Year Capltal Plan, The plan discussed In Recommendat!on 
1willbeacknowledgedintheCapltalPtan,andbasedon 

analysis,wlllbedoneonthecapltalplantlme!lne.Thecapital 

p)ann/ngprocessgathers,documents,andbalancesp)anned 

fundlngforneedsacrossthepublicinfrastructureportfol!oand 
across San Francisco's resilience challenges. The Capital Plan has 

!ongstand!ngfundingprlnclplestogu/detheprlor!tizat!onof 

publicinfrastructureinvestments.Theseinvestmentsaretiered: 

{1)addresslegaland/orregu!atorymandates;(2)ensurepubllc 

safetyandenhanceresll!ence;(3)preserveassetsandpromote 
sustalnab!llty;(4)advanceplannedandprogrammat!cneeds; 

and {5) promote economic development. !n the next 10-Year 

Capita!Planandthosethatfo!low,theCltywillcontinueto 

analyzepriorityprojectsandprogramsand!dentifysourcesto 

advancethoseprior!tfes.Committingtoent!re!yfund!ngasfng!e 

programoutofcontextandw!thoutregardforthetrade-offsof 

that commitment would be out of step with the City's 
longstandlngandh!ghlyregardedcapltalplanningprocessand 

I likely crnate slgo;ficaotvoloecab;!;ties elsewhece lo the poctfollo. 
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F4 TheCity'shfgh•pressureemergencywater 
supp!ysystem,knownastheAux!HaryWater 
SupptySystem(AWSS),doesnotcoverlarge 
partsofSupervisorialD!stricts1,4, 7and 11, 
roughlyone-thirdoftheCity'sdeve)opedarea. 
Asa result,thesedlstrictsarenotadequately 
protectedfromfiresafteramajorearthquake. 

President,SanFranclsco 
Fire Commission 
[SeptemberlS,2019] 

Agree with the 
finding 

F4 The City's high-pressure emergency water President, San Francisco Agree with the 

F4 

supply system, known as the Au~iliary Water Fire Commission finding 
Supply System (AWSS), does not cover large {September 1S, 2019] 
parts ofSupervisor!al Districts 1, 4, 7 and 11, 
roughlyone•thirdoftheCity'sdevelopedarea. 
Asa result,thesed!strictsare not adequately 
protectedfromfiresafteramajorearthquake. 

TheClty'sh!gh•pressureemergencywater President,SanFrancisco 
supply system, known as the Auxiliary Water F!re Commission 
Supply System (AWSS}, does not cover large [September 15, 2019] 
parts ofSupervisorial Districts 1, 4, 7 and 11, 
roughly one-third of the City's developed area. 
Asa result, thesedistr!ctsarenotadequately 
protectedfromfiresafteramajorearthquake. 

Agreewlththe 
finding 

2018·2019 CIVIL GRAND JURY FINDINGS, RECOMMENDATIONS, AND RESPONSES TO FINDINGS AND RECOMMENDATIONS 

The SFPUC, SFFD, and San Francisco Public Works (SFPW) are committed to 
lncreaslngflreprotectionthroughoutSanFrandsco.Sincethepassageofthe 
first Earthquake Safety and Emergency Response Bond fn2010,thethree 
agencies have been !mplementlng projects to Improve the AWSS system's 
se!sm!creUabilityandrangeofcoverage.EnhanclngtheAWSSrangeof 
coveragetoal!areasoftheCftywou!drequ!retheallocatlonoffundstodoso. 
Thethreeagenclesw!llcontinuetodevelopandlmplementprojectsut!llzlng 
newandproventechnologiesthat!mproveupontheor!g!nalsystemdes!gn. 
Therehavebeenmanyadvancements!nearthquakereslstantp!pellnedeslgn 
andmaterlals,hydrants,andselsmlcvalvesslncetheearly1900s,andtheC!ty 
intendstousethebestposslb/etechnologyavailabletomeettheperformance 
standardsoftheSFFD. 

R1 BynolaterthanDecember31,2020,theMayor, Pres!dent,SanFranclsco 
{for F1·F6] the SFPUC, the SFFD, and the Offlce of Resilience Fire Commission 

and Capital Plannlngshouldjolntlypresentto [SeptemberiS,2019] 
theBoardofSupervisorsadetal!edplanto 
ensuretheCltyiswellpreparedtofightfiresin 
all parts of San Francisco in the e'ventofa 1905-
magn1tude(7.8)earthquake. 

Wi!!be!mplemented EnsurlngthatSanFranciscohasthe!nfrastructureandresources 
tobewellpreparedtoflghtf!reslnall parts of San Franclscois 
something that w!U be a focus of the next 10•YearCapital Plan. 
Per Administrative Code 3,20, that Plan must be submitted to 
theMayorandBoardnolaterthanMarch1ofeachodd· 
numberedyearforapprovalnolaterthanMay1.Therequested 
presentatfonwouldbedeliveredaspartofthatPlan's 
submlsslontoenablehoUstlcplannlngacrossSanFranclsco's 
resll!encechallenges.Updatesavallabteonth!stimellnewould 
beJnduded.TheCitycannotdJscusstheprojectandtJmeline 
until the ESER 2020 plan passes. For this reason, the City wit! 
sync this recommendation w!th the Capital Plan, and push back 
the t!mellne to December 31, 2021. 

The SFPUC, SFFD, and San Frandsco Publfc Works (SFPW) are committed to R2 The plan discussed in Reco,mmendation R1 President, San Frantfsco Requires further The commitment of sources for speclfic uses on specific 
timellnesforSanFranclsco'spublic!nfrastructure!stheworkof 
the 1CHear Caplta! Plan. The plan discussed In Recommendation 
1willbeacknowledged1ntheCapltalPlan,andbasedon 
ana!ysls,wlllbedoneonthecapitalplantime!!ne.Thecapltal 
plann!ngprocessgathers,documents,and ba!ancesplanned 
fundlngforneedsacrossthepub!lclnfrastructureportfo!loand 
across San Franclsco'sres!liencechallenges, The Capital P!an has 
longstandlngfundlngpr/nclplestogu!de thepr!orlt!zat!onof 

pubHclnfrastructure!nvestments.Theselnvestmentsaretiered: 
(1)addresslega!and/orregulatorymandates;{2)ensurepubllc 
safetyandenhanceresilience;(3) preserve assets and promote 
sustalnab!lity;(4)advanceplannedandprogrammat1cneeds; 
and (5) promote economic development. In the ne)(t 10·Year 
Capital Plan and thosethatfollow,theCltywJ!lcontlnueto 
analyzeprfority projects and programs and identify sources to 
advancethosepriorltles.Commfttfngtoentlrelyfundingasingle 
programoutofcontextandwlthoutregardforthetrade·offsof 
that commitment would be out of step with the C!ty's 
longstandfngandh!ghlyregardedcap!talplanningprocessand 
llkelycreatesignificantvu!nerabilit!eselsewhere!nthe portfolio. 

)ncreasfng ffre protection throughout San Franclsco. Since the passage of the [for F1·F6] should include a detailed proposal, Including Fire Commission analysis 
first Earthquake Safety and Emergency Response Bond In 2010, the three financing sources, for the installation within 15 {September lS, 2019) 
agenc!es have been !mp!ement!ng projects to Improve the AWSS system's 
selsmlcrellabllltyandrangeofcoverage.EnhanclngtheAWSSrangeof 
coverage to allareasoftheC!tywould requlrethealtocatlon of funds to doso. 
The three agencles will continue to develop and Implement projects util!zlng 

newandproventechnolog/esthatlmproveupontheorlglnalsystemdeslgn. 
Therehavebeenmanyadvancementslnearthquakereslstantp!pel!nedeslgn 
andmaterlals,hydrants,andseJsmlcvalvessincetheearly1900s,andtheCity 
!ntendstousethebestpossibletechnologyavailabletomeettheperformance 
standardsoftheSFFD. 

The SFPUC, SFFD, and San Francisco Publfc Works (SFPW) are committed to 
!ncreasingfJre protection throughout San Frandsco,Slncethe passage of the 
firstEarthquakeSafetyandEmergencyResponse Bond in 2010,thethree 
agenctes have been Implementing projects to Improve the AWSS system's 

selsmlcreflabllltyandrangeofcoverage.EnhandngtheAWSSrangeof 
coveragetoallareasoftheCltywou!drequiretheallocatlonoffundstodoso. 
Thethreeagencieswlllcontinuetodevelopandlmplementprojectsut!llzlng 
new and proven technologies that Improve upon the original system design. 
TherehavebeenmanyadvancementslnearthquakereslstantpJpellnedesign 
and mater!als, hydrants, and seismic valves slnce the early 1900s, and the City 

I~~!~~~:~; ~;;h~::F~~ poss!ble technology avallable to meet the performance 

AWSS 

yearsofah)gh·pressure,mulli·sourced, 
se!smica!!ysafeemergencywatersystemfor 

those partsoftheC!tythatdon'tcurrentlyhave 
one,i.e., bynolaterthanJune30,2034. 

RS TheSFFDshouldstrategJcal!y[ocatethemajority President,SanFrancisco 
{forF4) ofthePWSShosetenders!nareasthatat FlreCommisslon 

present only have low·pressure hydrants and/or [September 15, 2019] 
cisterns. 

W/U be Implemented The Department ls currently flnallzlng specifications for these 
un!ts,afterwhlchtheywl!lgoouttob!dthroughtheClty's 

procurementprocessesbeforeconstruct!on. lt!sant!cipatedthe 
Departmentwllltakerece!ptoftheseunitslnthesecondhalfof 
2020/ear!y2021. Thesehosetendersareaheavy•duty 
apparatusdeslgnedtobeabletobedeployedandmoved 
throughouttheC!tydepend!ngon need,g!v!ngtheDepartment 
neededoperatlonalflexib!lltyln!tsresponse. 
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2018-2019 CIVIL GRAND JURY FINDINGS, RECOMMENDATIONS, AND RESPONSES TO FINDINGS AND RECOMMENDATIONS 

Act Now Before It Is FS A high-pressure, mu!tl-sourced, se!sm!cally safe President,San Francisco Agree w!th the As the City considers what Is essential to protect San Francisco, It Is important R! By no later than December 31, 2020, the Mayor, President, San Francisco Will be !mp!emented Ensuring that San Francisco has the Infrastructure and resources 
Too Late: emergency firefighting water supplyw!II be F!re Commission finding to acknowledge our multiple, complex resilience challenges. These challenges [forFH6] the SFPUC, the SFFD, and the Off!ce of Resll!ence Fire Commission to be we!I prepared to fight fires In all parts of San Francisco is 
Aggressively Expand costly but is essentJal to protect the C!ty. [September 15, 2019] are documented In the Resilient SF strategy (2016) and underlie the strategic and Capital Plannfng should jointly present to [September 15, 2019] something that Wlll be a focus of the next 10-Year Cap!tal Plan, 
and Enhance Our efforts of our capital Investments as represented In the 10-YearCapltal Plan the Board of Supervisors a detailed plan to Per Admlnlstrat!ve Code 3.20, that Plan must be submitted to 
Hlgh•Pressure (last updated 2019). These challenges are: Earthquakes, Sea Level Rlse/Cl!mate ensure the City is well prepared to fight fires In the Mayor and Board no later than March 1 of each odd-
Emergency Change, Ag!ng Infrastructure, Unaffordabllity, and Socia I Inequity. All of these all parts of San Franc!sco In the event of a 1906- numbered year for approval no later than May 1, The requested 
Firefight!ngWater challenges represent meaningful threats to San Franciscans, their property, magnitude (7,8) earthquake. presentation would be del!vered as part of that Plan's 
System and their abltlty to make a fife In the dty. !n making decisions about pr!ority subm!Ss!on to enable ho!lstic plannlng across San Francisco's 
[July 17, 2019] Investments, San Francisco must keep an eye on all of these challenges, resllJence challenges. Updates available on this timel!ne would 

Identify the areas of greatest need across them, and make progress on all be included, The City cannot discuss the project and time line 
fronts simultaneously. The City has taken significant steps since 2010 to ensure unt!I the ESER 2020 plan passes, For this reason, the City will 
that the City has a high-pressure mult!-sourced, selsmkally safe EFWS. Since sync this recommendation with the Capital Plan, and push back 
the passage of the first Earthquake Safety and Emergency Response Bond In the Umel!ne to December 31, 2021. 
2010, SFPUC, SFFD, SF Public Works have been Implementing projects to 

Improve the system's seismic relrab!llty and range of coverage, The three 

agendes will continue to implement pro/ects ut!llzlng new and proven 
technologJes that improve upon the origin al system design. 

Act Now Before It Is FS A high-pressure, mu!t!-sourced, seismically safe President, San Francisco Agree with the As the City considers what Is essential to protect San Francisco, 1t Is Important R2 The p!an discussed in Recommendation R1 President, San Francisco Requires further The commitment of sources for specific uses on specific 
Too Late: emergency firefighting water supply will be Fire Comm!ss!on finding to acknowledge our multJple, complex res!l!ence challenges. These challenges {forF1·F6] should Include a detailed proposal, !ncludlng Fire Commission analysts tlmellnes for San Francisco's publ!c Infrastructure !s the work of 
Aggressively Expand costly but is essent!al to protect the City. [September 15, 2019] are documented !n the Resilient SF strategy (2016) and underlie the strategic financing sources, for the Installation within 15 [September 15, 2019] the 10-Year cap!tal Plan. The plan discussed In Recommendation 
and Enhance Our efforts of our capita! Investments as represented (n the 10-YearCap!tal Plan years of a high-pressure, multi-sourced, 1 wlll be acknowledged !n the Capital Plan, and based on 
High-Pressure {last updated 2019), These challenges are: Earthquakes, Sea Level Rise/Cllmate selsm!cally safe emergency water system for analysis, will be done on the capital plan tlmel!ne. The capital 
Emergency Change, Aging Infrastructure, Unaffordab!llty, and Soda I Inequity, All of these those parts of the C!ty that don't currently have planning process gathers, documents, and balances planned 
Firefighting Water challenges represent meaningful threats to San Fr~nc!scans, their property, one, I.e., by no later than June 30, 2034. funding for needs across the public Infrastructure portfollo and 
System and their ab!lity to make a life In the city. In making decisions about pr!or!ty across San Francisco's resl!lence challenges. The Cap!tal Plan has 
{July 17, 2019} Investments, San Francisco must keep an eye on al) of these challenges, longstand!ng funding pr!ntlples to gulde the prioritization of 

Identify the areas of greatest need across them, and make progress on all public Infrastructure Investments. These investments are tiered: 
fronts simultaneously. The City has taken slgn!f!cant steps slnce 2010 to ensure (1) address legal and/or regulatory mandates; (2) ensure public 
that the City has a high-pressure multi-sourced, se!smically safe EFWS. Since safety and enhance resilience; (3} preserve assets and promote 
the passage of the first Earthquake Safety and Emergency Response Bond !n sustalnab!lity; (4) advance planned and programmatic needs; 
2010, SFPUC, SFFD, SF Publ!c Works have been lmplement!ng projects to and (5) promote economic development, !n the next 10-Year 
improve the system's selsm!c rellablllty and range of coverage, The three Capltal Plan and those that follow, the City w/11 continue to 
agencles w!II continue to Implement projects uti!iz!ng new and proven analyze priority projects and programs and Jdent!fy sources to 
technologies that Improve upon the orlgfnal system des[gn, advance those prJorit!es. Committing to entJrely funding a single 

program out of context and without regard for the trade-offs of 
that commitment would be out of step with the City's 

longstanding and highly regarded capital planning process and 

likely create significant vulnerabll!tles elsewhere In the portfol!o. 

Act Now Before It Is F6 Uriless the City Increases funding levels, !twill be President, San Franclsco Disagree, wholly Decls!ons about programming and fund!ng levels of future ESER bonds and R! By no later than December 31, 2020, the Mayor, Pres!de~t, San Francisco Will be lmplemented Ensuring that San Frandsco has the Infrastructure and resources 
Too Late: several decades (i.e., after the USGS predicts Fire Commission other complementary sources that could support the expansion of the AWSS [forF1-F6] the SFPUC, the SFFD, and the Office of Resilience Fire Commission to be well prepared to fight fires In all parts of San Francisco is 
Aggressively Expand one or more major earthquakes wm occur) [September 15, 2019] have yet to be made. and Capital Planning should jointly present to {September 15, 2019] something that w!tl be a focus of the next 10-Year Capltal Plan. 
and Enhance Our before the souther/] parts of the City have a h!gh the Board of Supervisors a detalled plan to Per AdmJn!strat!ve Code 3.20, that Plan must be submitted to 
High-Pressure pressure, multi-sourced, seismically safe ensure the City Is well prepared to f!ght fires !n the Mayor and Board no later than March 1 of each odd· 
Emergency emergency firefighting water supply. all parts of San Francisco in the event of a 1906- numbered year for approval no later than May 1. The requested 
Firefighting Water magnitude (7,8) earthquake. presentation would be del!vered as part of that Plan's 
System submission to enable holistic planning across San Francisco's 
[July 17, 2019] res!!lence challenges, Updates available on this t!mel!ne would 

be Included. The City cannot discuss the project and t!mellne 
until the ESER 2020 plan passes. For this reason, the City will 

sync th!s recommendation with the Cap!tal Plan, and push back 

the timeline to December 31, 2021. 
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ActNowBeforeltls 
Tootate: 
Aggressively Expand 

and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System 
[July17,2019] 

Act Now Before It ls 
Too late: 
Aggressively Expand 

and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System 
!July 17, 2019) 

ActNowBeforeltls 
Too late: 
Aggressively Expand 

and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System 
{Juty17,2019] 

ActNowBeforeltls 
Toolate: 
Aggressively Expand 
and Enhance Our 
Hlgh-Pressure 

Emergency 
Firefighting Water 
System 
[Julyl7,2019] 

2018·2019 CIVIL GRAND JURY FINDINGS, RECOMMENDATIONS, AND RESPONSES TO FINDINGS AND RECOMMENDATIONS 

F6 Unless the Clty Increases funding levels, ft w!II be President, San Francisco Disagree, wholly Decisions about programming and funding levels of future ESER bonds and R2 The plan discussed in Recommendation Rl President, San Francisco Requires further 

F6 

F7 

several decades (i.e., after the USGS predicts fire Commission other complementary sources that could support the expansion of the AWSS !for F1·F6] should lnclude a detailed proposal, including fire Commission analysis 
one or more major earthquakes wi!l occur) [September 15, 2019] have yet to be made. financing sources, for the installation within 15 [September 15, 2019] 
beforethesouthernpartsoftheC!tyhaveahigh yearsofah!gh-pressure,multl-sourced, 
pressure, mu!U-sourced, se!sm!cally safe seismically safe emergency water system for 
emergency firefighting water supply. those parts of the City that don't currently have 

one,Le.,byno later than June 30, 2034. 

UnlesstheCityincreasesfund!ngleve!s,ltwillbe Presldent,SanFrandsco 
several decades (I.e., after the USGS predicts Fire Comm!ssfon 
one or more major earthquakes will occur) [September 15, 2019] 
beforethesouthernpartsoftheCltyhavea high 
pressure,multl-sourced,selsmicallysafe 
emergency firefighting water supply. 

D!sagree,wholly 

The extsting Portable Water Supply System President, San Francisco Agree with the 
(PWSS)inventoryisinadequate. lnvest(ngin F!reComm!sslon finding 
more PWSS hose tenders would provide a [September 15, 2019) 
re!ativelyqulck,cost-effect!ve!nterlmmeansto 

improveprotectionofthesouthernandwestern 
partsoftheCityuntilah'igh•pressure,multi• 
sourced,seismlcallysafeemergencywater 
supplycanbedeveloped!nthoseareas. 

DeclslonsaboutprogrammlngandfundinglevelsoffutureESERbondsand 
other complementary sources that could support the expansion of the AWSS 
haveyettobemade. 

R4 Asinterimmeasure,bynolaterthanJune30, President,Sanfrancisco 
[for F6-F7] 2021, the City should purchase the 20 new PWSS Fire Comm)ssion 

hose tenders being requested by the SFFD, to [September 15, 2019) 
replaceandexpanditscurrently!nadequate 
Inventory, 

The Fire Department has been allocated funding to purchase five un!ts through R4 As interim measure, by no later than June 30, Pres!dent, San Francisco 
funds from the FY19-20 City budget and an allocatlon from the State, Whlle the [for F6-F7} 2021, the City should purchase the 20 new PWSS Fire Commission 
Department currently has five older hose tenders spread-out throughout the hose tenders being requested by the SFFD, to {September 15, 2019] 
City, these new units are much more modern and provide the Department 
w!thanumberofoperatlonalbenefits,lncludlngthefo!low!ng:thecapabl!ltyof 
pumping and drafting water from any water source; extending the current 
AWSS system infrastructure; carrying 6,000 feet of hose for deployment; a 
5,500 gallon per minute (GPM) on-board water pump and a 3,000 GPM 
portable submersible water pump; on-board mon!torwlth a 525 foot reach; 
andfourwheeldrlve. lnaddltlon,theDepartmenthasbeensuccessfulln 
advocatlngandreceivingFederalgrantfundstoassistwith purchasing various 
PWSS equipment (valves, hose, ramps, etc.), and will continue to advocate for 
alternativesourcesoffundJngtolncreasethe!nventoryofPWSSequlpment. 

replaceandexpanditscurrentlyinadequate 
inventory. 

Requires further 
analysls 

Requ!resfurther 
analysis 

The commitment of sources for specific uses on specific 
tlmel!nesforSanFranclsco'spubl!clnfrastructurelstheworkof 
the 10-Year Capital Plan. The plan discussed In Recommendation 
lw/llbeacknowledgedlntheCapitalPlan,andbasedon 
ana!ys!s,wlilbedoneonthecapltalplantlmeline.Thecapital 
plann!ngprocessgathers,documents,andbalancesplanned 
fund!ngforneedsacrossthepubllc!nfrastructureportfolioand 
across San Franclsco'sresilfencechallenges. The Capital Plan has 
longstandingfundlngprinclplestoguldetheprloritizationof 
pubUc!nfrastructurelnvestments,Theselnvestmentsaret!ered: 
(1)addresslegaland/orregulatorymandates;(2)ensurepubltc 
safetyandenhancereslllence;(3)preserveassetsandpromote 
susta!nabll!ty;(4)advanceplannedandprogrammatrcneeds; 
and (5) promote economic development. In the next 10-Year 
CapitalPlanandthosethatfollow,theCltywillcontlnueto 
analyzeprlorltyprojectsandprogramsand!dent!fysourcesto 

advancethoseprlor!tles.Commlttlngtoent!re\yfund!ngaslngle 
programoutofcontextandwithoutregardforthetrade-offsof 
that commitment would be out of step with the City's 
longstandlngandhlghly regardedcapltalplann!ngprocessand 
Ukelycreateslgnificantvulnerab11itlese!sewherelntheportfol!o. 

TheFlreDepartmenthasbeenallocatedfundingtopurchaseflve 
unitsthroughfundsfromtheFY19-20C!tybudgetandan 
allocatJonfromtheState. TheDepartmentiscurrentlywork!ng 
w!th the Office of Contract Administration to develop a mu!tl
yearterm contract for hose tendets so In the case that addlt!onal 
fundlnglssecuredlnfutureyears,theOepartmentwHlbeableto 
reducetheamountoft!meforprocurementoftheapparatus. 
Eachhosetendercost$1mlll/oneach,andweneedtowelgh 
purchaseofadd(tlonalhosetenderstootherbudgetrequestand 
priority. 

TheFlreDepartmenthasbeena!!ocatedfund!ngtopurchaseflve 
unltsthroughfundsfromtheFY19-20Cltybudgetand an 
allocatlon from the State. The Department is currently working 
with the Office of Contract Adm!n!strat!on to develop a multJ
yearterm contract for hose tenders so !n the case that additlonal 
fund/nglssecuredlnfutureyears,theDepartmentv1il1beableto 
reducetheamountoftlmeforprocurementoftheapparatus. 
Eachhosetendercost$1ml!lloneach,andweneedtoweigh 
purchaseofadditlonalhosetenderstootherbudgetrequestand 
pr(orlty. 

F8 Redundancylsanimportantfeatureofan Presldent,SanFrandsco Agree with the R6 The SFPUC, the SFFD and the SF Department of President, San Francisco WIit be Implemented SFPUC and SFFD will complete this study by June 30, 2021. 

emergencyfirefightingwatersystem. Fire Commission 
{September15,2019] 

finding 

AWSS 

[for F8·f9] the Environment should study adding sa\t-water fire Commission 
pumpstat!onstoimprovetheredundancyof [September15,2019] 
watersources,especiallyonthewests!de. 
Flndlngsandrecommendatlonsfromthlsstudy 
shou\dbepresentedtotheBoardofSupervisors 
bynolaterthanJune30,2021. 
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Act Now Before It ls 

Too Late: 
Aggressively Expand 

and Enhance Our 
High-Pressure 
Emergency 
F!refightingWater 
System 

[July 17, 2019] 

F9 Current plans to extend protections to the Presldent,San Francisco 

western part of the City do not include any high- Fire Commission 
pressure water sources north of Golden Gate [September 15, 2019] 

Park. 

2018-2019 CIVIL GRAND JURY FINDINGS, RECOMMENDATIONS, AND RESPONSES TO FINDINGS AND RECOMMENDATIONS 

Disagree, part!a!ly Wh!le it Is true that the SFPUC and SFFD are studying four potential water R6 The SFPUC, the SFFD and the SF Department of President, San Francisco 

sources proposed to supply a potable EFWS on the west side of the City, wh!ch {for f8-F9] the Environment should study add!ng salt-water Fire Commission 
are not located north of Go/den Gate Park, wh!ch by no means would reduce pump stations to Improve the redundancy of [September 15, 2019] 

the proposed system's resll!ency, rel/abll!ty, performance, or abl/lty to provide water sources, espec!alty on the west side. 
abundant high-pressure water for fire su'ppresslon to the R!chmond District findings and recommendations from this study 

afteraseismlcevent.San Franc!sco!sunlquelnthattherearellln-clty 

reservoirs, with a total water capacity of approximately 413,000,000 gallons. 
Add!Uonally, Lake Merced, also located within City Um!ts, has an addlt!onal 
approxrmately 1,000,000,000 gallons. The potable EFWS system for the 
WestsldeofSanFranciscothatlsbefngdeve!opedandanalyzedwouldprovlde 

thatthenewEFWSpipel!nelntheSunsetandRlchmondDistr!ctscouldbe 

supplied from four sources of water at two locations. The f!rst two water 

sources could be suppl!ed to the EFWS pipeline via a 301000 gallon per minute 
pumpstatlonlnthevidnJtyofLakeMerced.Thetwosourcesbe!ngstud/edfor 

this pump station are Lake Merced, wh!ch has a water supply of approx!mately 
one b!lllon gaf!ons, and a 60" se!sm/cally resilJent SFPUC Hetch Hetchy Reg!onal 

Water System ptpellne. The proposed potable EFWS also Is analyztng the 
!nclus!on of a second 30,000 gallons per minute pump station !n the vicinity of 
the SFPUC's Sunset Reservoir that could be supplied water by two sources: (1) 

the90mill!ongallonnorthbas!noftheSunsetReservolr,whlchrecently 

underwent a $64 mlll!on seismic retrofit, and (2) a 54" selsmJcally res!llent 

SFPUC Hetch Hetchy Region al Water system pipeline. 

shouldbepresentedtotheBoardofSupervisors 

byno laterthanJune30,2021. 

Act Now Before It Is FlO The "rel!abllity scores" being used by the SFPUC President, San Francisco Disagree, partlally Fire Response Areas {FRAs) were utilized by SFPUC and SFFD In the planning 

Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
FJrefight!ngWater 
System 
!July17,2019] 

Impart an overly optimistic lmpress!on of the Fire Commission 
protection provided. fSeptemberlS,2019] 

studyCS-199. This study divided theCltylntoareasbasedonthosedeflnedby 

the SFFD for lnit!al alarm response and were called Fire Response Areas (FRAs). 

Probable flre demands were developed for each FRA using 1000 sets of fire 

demands generated by Charles Scawthorn, PhD using a Monte Carlo analysis of 

fire!gnit!onsandfiregrowthusingthegroundmot!onsfromthedesJgn 
earthquake(7.8magnltude).ThefJrelgnltlonsweregenerateduslngmethods 

slm!lar to those used for the Community Actlon Plan for Seismic Safety (CAPSS) 
study (ATC 2010). The fire Ignitions subsequently were used to develop water 

demandsthatwereaggregatedfntothel!kelyfiredemandsforeachFRA.The 

watersuppllesforeachFRAweredevelopedus!ngtherellabllitymodellngtool 

GIRAFFE, developed atco·rne!I University by Professor Thomas D. O'Rourke. 
GIRAFFE performs Internal Monte Carlo analysis to damage p!pes !n the system 
for multiple scenarios. The water supp!Jes developed by GlRAFFE were 

aggregated intotheUke!ywatersuppliesforeach FRA. ltshouldbenotedthat 

the likely water supp!fes for each FRA assumed no water from the City's 
mun!cipal water system (MWSS), which ls quite conservative and highly 

un!lkelyevenafteraselsmlcevent. TherellabllltyscoreforeachFRA!s 
ca!culateduslngthesumofa!lwatersuppllesforeachFRAanddivldlngitby 

the FRA water demand. The rel!abll!ty scores do exactly that· estimate how 
much EFWSwaterwill be available forflrefJghtlng demands in a given FRA. The 
reliability scores are not meant to represent an estimate of the fire protection 

foragivenhouse,block,orblocks.RatheritisameasureoftheEFWScapaclty 

arid demand. The SFPUC recognizes the need to analyze potential EFWS 

demandsonamoredetailedleve!,andtheagencybegantheprocessofdolng 

AWSS 

WIii be Implemented SFPUC and SFFD will complete this study by June 30, 2021. 
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2018-2019 CIVIL GRAND JURY FINDINGS, RECOMMENDATIONS, AND RESPONSES TO FINDINGS AND RECOMMENDATIONS 

Act Now Before It Is F11 The City does not have a time!ine to fund and President, San Francisco Disagree, part!ally The EFWS was built after the 1906 earthquake, and !ts location, primarily in the 
Too Late: 
Aggressively Expand 

and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 

System 
{July17,2019] 

Act Now Beforelt!s 

Too late: 
AggressfvelyExpand 
and Enhance Our 
High-Pressure 
Emergency 
FlreflghtlngWater 
System 
{July17,2019] 

ActNowBeforeltls 
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Emergency 
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System 
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complete development of a high-pressure, multi- Fire Commission 
sourced, seismically safe emergency water [September 15, 2019} 

supplyforallpartsoftheCity,includlngpoor 
nelghborhoodsthathistoricallyhavenotbeenas 

wellprotectedasthedowntownbusfness 

distr!ctandmanyrichernelghborhoods. 

northeastport!onofSanFranclsco,correspondstothe locat!onofthemajority 
of the city's populat!on at that time. Since 2010, the SFPUC, SFFD, and Public 
Works have made critical Improvements to the existing EFWS system. 

ExpandlngtheEFWSpr!ortoensurlngthattheexlstlngEFWSisreslllentand 

re!lablewouldhavecontrad!ctedbestenglneerlngpractlces. TheSFPUCand 
SFFD are develop!ng plans that would Implement a resll!ent, robust, and 

redundant potable EFWS for the Westside of San Francisco. The potable EFWS 

thatlsbeingdevelopedandanalyzedwou!dpropose the best method for 
br!ng!ngarobustandreslHenth!gh-pressurefireflghtingwatersystemtothe 

Westernnelghborhoods!nSanFranclscothat!scapab!eofprovidingwaterto 
theSFFDfireflghtersatthe hlgh-pressureneededforf!refighterstocombat 

largefiresafteraselsm1cevent,and!slikelyto!ncludeover14mllesofnew 

EFWS p!pel!nes and potentially two new pump stations likely to be suppl!ed by 

four water sources, The 5FPUC and SFFD's potable EFWS Is being designed in a 
mannerthata!lowsforagll1tyandtheflexlbllltytoaddnewtechnolog1esand 

water sources, and fn a manner that allows the piping network to be extended 
!nthefuturetoserveaddftlona!areas. 

AWSS 

R9 By no later than December 31, 2020 the SFPUC, President, San Francisco Has been 
[for F12] with the advice and subject to the approval of flre Commlssfon Implemented 

the SFFD, should (a) Implement "best practices" [September 15, 2019] 

forthemalntenanceofAWSSassets,and(b) 

redefinewh!chAWSSvalveslnthesystemare 
"crlt!cal,"and,therefore,requiremoreattention 

andprlor!ty!ntheSFPUC'smaintenanceplans. 

(a) SFPUC Implements "best practices" for the maintenance of 
AWSS assets !n collaboratlon with SFFD, and consistent with the 

terms of the Memorandum of Understanding Regarding 

Operat!onandMa!ntenanceofSanFrandscoWaterSupply 

Systems Related to Fire Suppression (MOU), SFPUCwil! seek 
SFFD'swr!tten approval for "any modifications that could 
compromise" thesystem'sfunct!onasah!ghpressure 
f!ref!ght!ngsystem(MOU,page2), 

{b)TheAWSScritlcalvalveshavebeenJden!Jfiedandw!llbe 
exerdsedeveryyearthroughtheAWSSCritlcalValveExerclse 

Program. 

R10 By no later than June 30, 2020, the 2015 MOU President, San Frandsco Will be Implemented The Ftre Department conducts weekly hose/hose tender dri!Js 

[for F13] between the SFPUC and the SFFD should be Fire Commission 
amended to Include a detailed roadmap for {September 15, 2019] 

annua!emergencyresponseexerdses,fncluding 

simulatedd!sasterandearthquakedrills 

involv!ngtheAWSSandthePWSS. 

thatltrotatesthroughcompanlesthroughouttheCity. The Fire 
Department will work with the SFPUC to have them In 

attendanceandpartlclpatelnthesedr!lls. SFFOw/llalsocommit 
to working with the PUC to enhance the scope and frequency of 

traln[ngsfnthefutureforlmprovedcollaborat!on.SFFDand 

SFPUC will work together to amend the MOU by June 30, 2020. 
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OFFICE OF THE MAYOR 

SAN FRANCISCO 

September 16, 2019 

The Honorable Garrett L. Wong 
Presiding Judge, Superior Court of California, County of San Francisco 
400 McAllister Street, Room 008 
San Francisco, CA 94102-4512 

Dear Judge Wong, 

LONDON N. BREED 

MAYOR 

In accordance with Penal Code 933 and 933.05, the following is in response to the 2018-2019 
Civil Grand Jury Report, Ad Now Bqore It Is Too Late: Aggressiveb1 Expand and Enhance Ot1r 
High-Pressi11-e EJJJergenry Firefighti11g I.fr'i1ter Sj1stem. We would like to thank the members of the 
2018-2019 Civil Grand Jury for their interest in disaster preparedness and in improving the resiliency 
of our critical public safety infrastiucture to provide robust emergency firefighting to all 
co:tn:tnunities in San Francisco. 

San Francisco continues to improve our City's resiliency each day through our ongoing investments 
in public infrastrncture and equipment. Our Capital Planning Program coordinates much of these 
investments by conducting strategic long-term planning across major programs and projects, 
including the Emergency Firefighting Water System and Earthquake Safety and Emergency 
Response (ESER). The ESER bonds approved by voters in 2010 and 2014 have funded 
improvements to cisterns, pipelines, and critical public facilities that improve the City's ability to 
respond in emergencies and to fight fires. In addition, through the City's annual budgeting process, 
we ,vill continue weighing resources to improve public safety and the operational readiness and 
e1nergency response capabilities of our departments. For example, our most recently adopted 
FY 2019-20 budget includes funding for five new hose tenders to replace and enhance the 
Fire Department's aging equipment. 

In March 2020, tl1e voters of San Francisco will once again vote on a new $628.5 million ESER 
bond measure. Included in the proposal is an investment of an additional $153.5 million for the 
Emergency Firefighting Water System. 

We appreciate tl1e opportunity to comment on tl1e Civil Grand Jmy report findings and 
reco:tn:tnendations. Moving fo1ward, and as appropriate, tl1e City plans to analyze many of the 
recommendations as part of our next 10-Y ear Capital Plan. 

A detailed response from the Mayor's Office, City Administrator's Office, Fire Department, 
Public Utilities Commission, and the Department of the Envitonment is attached. 

Each signatoiy prepared its own responses and is able to respond to questions related to its 
respective part of the report. 

1 DR. CARLTON 8. GOODLETT PLACE, ROOM 200 
SAN FRANCISCO, CALIFORNIA 94102-4681 

TELEPHONE: (415) 554-6141 



Sincerely, 

London N. Breed 
Mayor 

Harlan L. Kelly Jr. 
General Manager, Public Utilities Commission 

Naomi Kelly 
City Administrator 

Q 

Jeanine Nicholson 
Chief, Fire Department 

Deborah Raphael 
Director, Department of the Environment 
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Fr;,ndscols,ome!hlng!hatw~lbei,focu:of 
thenext1Q..YearC,,pltalPlan.Per 
AdmlnlstratlveCode3.20,thiltl'lanmu:;tbe 
oubm!ttedtothcMayorand8oardnolatr,r 
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Chld, San Frand,co Ffre Dl~•gn,e, wholly Decisions about programm!ngand funding 
Department levdsoffutureESERbond,andother 
[SeptemberlS,2019] complemcntaryoource,1hatcouldsupportthe 
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Dl:ai;ree, wholly Oeds!on:aboutprogrammlngand fundln6 
lev~lsoffutureESERbondsandother 
c:omplemcnt:,ry,aourceothatcouldsuppartthe 
c~paralona/theAWSShaveyettobemade. 
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andEr,hanceOur relatlvdyqukk,coot-dfealveinterlmmeanoto 

System 
f)ulyl7,2019J 

lmproveprotecdonofthe:outhemand 

Ac! Now Before ltls FB Redundancy Is an Important feature of an Chiof,S,,n Fr.lnci,;w Fire Aeree with the 
emerg_encyRreflght/ncwatersystem D<>partment finding 

Ae,:,.,.slvelyExpand [SeptemberlS,2019] 

System 
[July17,2019] 

Wlllbc 
Implemented 

SFPUCandSFFOwfllcompletethlsstudyby 
Junc30,2021. 
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Chiel,S<lnFranclocoflre Dlsaar.-e,partlally 
Deportment 
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supplfedbyfourwoter,ource,.TheSFPUCand 
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Chlef,S.,nFrandocoFlre Will be 
Department Implemented 
[September15,2019j 

SFPUCandSFFDwlllcompleteth!sstudyby 
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Civil Grand Jury 2018-19 Report: 
Act Now Before It Is Too Late: Aggressively 
Expand and Enhance Our High-Pressure 

Emergency Firefighting Water System 

John Scarpulla 
SFPUC 
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► Emergency Firefighting Water System (EFWS): A high
pressure fire-suppression water system built after 1906 
earthquake 

► Ownership transferred to SFPUC in 2010 

► SFFD is the end user: System improvements and 
expansion approved by SFFD, SFPUC, and Public Works 

► Hydraulic Modeling utilized to guide decision making. 
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► Evaluation of EFWS when transferred to SFPUC: 
,, Using modern seismic resilience capability analysis looking for 

vulnerabilities, leading to immediate and future projects 
,, 47% system reliability for median flow of water needed by SFFD to 

fight fires after 7.8 earthquake 

► Since 2010 - SFPUC, SFFD, and Public Works have been 
implementing projects to improve the EFWS. 

► Projects completed utilizing Earthquake Safety and 
Emergency Response Bonds: 
,, 2010 Bond: $102 million for EFWS capital projects 
,. 2014 Bond: $54 million for EFWS capital projects 

'I 
I - - - - - - - - --- ~ .._ ___ ._...__. ------~- _ __._. 

~ Wa~er 
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Key ESER Projects Comple ed 

► EFWS Reliability upgrades at three primary source supplies: 
,, Twin Peaks· Reservoir, Ashbury Heights Tank, and Jones Street Tank 

► Replaced engines and installed remote control capabilities 
for Seawater pump station #1 

► Installation of 30 new cisterns: 
, 15 in the Sunset and Richmond districts 

► Electronic Control Improvements 

► 6 pipeline and tunnel projects 



► Seawater pump statiot1 #2 

► 19th Ave. Pipeline: 
► Bidding Feb 2020 

► Ashbury Bypass Pipelir1e 

► Clarendon Supply Pipe~line 

► . Irving St. Pipeline 

► Terry Francois Blvd. Pi~)eline: 
, Phase 1: completed 

,, Phase 2: Bidding 2019 

Und rway 

ONE 
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Development Projects 

► Large Development Projects install EFWS 
pipes within their development boundaries. 

► SFFD & SFPUC negotiate with Developers for 
projects outside of the development 
boundaries. 

► Mission Rock 

~ Mission Bay 

► Pier 70 

► Potrero Powerplant 

► Potrero Hope SF 

► Sunnydale Hope SF 

► Park Merced 

► Candlestick 

► Hunters Point/Shipyard 

► Executive Park 

► Visitation Valley 

► India Basin ONE 
7 
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► Developed a prelim'inary list of potential 
projects that SFPUC and SFFD continue to 
develop and analyzE= 

► Preliminary projects range in scope: 
,. Pipeline projects 
,.. New water sources 
,, Infirm area projects 

► Citywide with a focus in areas that have ~ 
limited access to thE~ EFWS V 

~ Wate~ 
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Conceptual Alignment for 
Potential Westside Potable EFWS 
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Mov1 g Forwar 
► Continue to implement EFWS projects usin.9 remaining 2014 

ESER Bonds: estimated completion end of 2021 . 

► Continue to perform routine and high-qualit_y maintenance on 
the EFWS to ensure it is in good working order: ongoing 

► 5 Hose Tenders in FY19-20 Budget (4 in City Budget, 1 from 
State) 

Continue to conduct regular emergency response trainings 
with all applicable City agencies, wllile also working 
colJaporatively 10 enhance the scope and frequency of 
tra1n1ngs: ongoing 

Memorialize a detailed roadmqp for annual emergency 
resP,onse exercises in SFFD-SFPUC Memorandum of 
Unaerstanding: 6/30/2020 

11 
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► SFPUC and SFFD complete seawater pump station study: 
6/30/2021 

SFPUC to continue efforts to complete more detailed analysis 
of emergency firefighting water needs within neighborhoods: 
6/30/2021 

► Develop a robust and thorough plan to ensure the City is well 
prepared to fight fires in all parts of San Francisco in the event 
of a 7.8 earthquake: 12/31/2021 

,,, Quarterly presentations to SFPUC Citizen Advisory Committee I·~(~ 
and increased community meetings: ongoing ~ 11-iater 

ONE 
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E WS in the Capital Plan 

► Recent Funding 
:,- ESER 2010: $102.4 mill ion 
,, ESER 2014: $54.1 mill ion 

► FY2020-29 Capital Plan 
► ESER 2020: $153.5 million 
,, SFPUC Funds 
► Future ESER Funds 

ONE 
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City Hall 

BOARD of SUPERVISORS 
1 Dr. Carlton B. Goodlett Place, Room 244 

San Francisco 94102-4689 
Tel. No. 554-5184 
Fax No. 554-5163 

TDDfI'TY No. 554-5227 

DATE: September 16, 2019 

TO: Members of the Board of Supervisors 

FROM: ~ gela Calvillo, Clerk of the Board 

SUBJECT: 2018-2019 Civil Grand Jury report, entitled 
"Act Now Before it is Too Late: Aggressively Expand and Enhance Our High
Pressure Emergency Firefighting Water System" 

We are in receipt of the following required responses to the San Francisco Civil Grand Jury 
report released July 17, 2019, entitled: "Act Now Before it is Too Late: Aggressively Expand 
and Enhance Our High-Pressure Emergency Firefighting Water System." Pursuant to California 
Penal Code, Sections 933 and 933.05, named City Departments shall respond to the report within 
60 days of receipt, or no later than September 15, 2019. 

For each finding the Department response shall: 
1) agree with the finding; or 
2) disagree with it, wholly or partially, and explain why. 

As to each recommendation the Department shall report that: 
1) the recommendation has been implemented, with a summary explanation; or 
2) the recommendation has not been implemented but will be within a set timeframe as 

provided; or 
3) the recommendation requires further analysis. The officer or agency head must define 

what additional study is needed. The Grand Jury expects a progress report within six 
months; or 

4) the recommendation will not be implemented because it is not warranted or 
reasonable, with an explanation. 

The Civil Grand Jury Report identified the following City Departments to submit responses 
(attached): 

• Office of the Mayor: 
Received September 16, 2019; 

• General Manager of the San Francisco Public Utilities Commission: 
Received September 16, 2019; 

• Public Utilities Commission: 
Received September 11, 2019 

• Fire Commission: 
Received September 12, 2019; 

Continues on next page 



Act Now Before it is Too Late: 
Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System 
Office of the Clerk of the Board 60-Day Receipt 
September 16, 2019 
Page2 

• Fire Department: 
Received September 16, 2019; and 

• City Administrator: 
Received September 16, 2019. 

• Department of the Environment 
Received September 16, 2019. 

These departmental responses are being provided for your information, as received, and may not 
conform to the parameters stated in California Penal Code, Section 933.05 et seq. The 
Government Audit and Oversight Committee will consider the subject report, along with the 
responses, at a hearing on September 19, 2019. 

c: 
Honorable Garrett L. Wong, Presiding Judge 
Sophia Kittler, Mayor's Office 
Kanishka Karunaratne Cheng, Mayor's Office 
Andres Power, Mayor's Office 
Sally Ma, Mayor's Office 
Rebecca Peacock, Mayor's Office 
Jon Givner, Office of the City Attorney 
Ben Rosenfield, City Controller 
Todd Rydstrom, Office of the Controller 
Peg Stevenson, Office of the Controller 
Tonia Lediju, Office of the Controller 
Alisa Somera, Office of the Clerk of the Board 
Debra Newman, Office of the Budget and 

Legislative Analyst 
Severin Campbell, Office of the Budget and 

Legislative Analyst 
Reuben Holober, Office of the Budget and 

Legislative Analyst 
Jennifer Millman Tell, Office of the Budget and 

Legislative Analyst 
Rasha Harvey, 2018-2019 Foreperson, San 

Francisco Civil Grand Jury 
Lori Campbell, 2017-2018 Foreperson, San 

Francisco Civil Grand Jury 

Naomi M. Kelly, City Administrator, Office of the 
City Administrator 

Lynn Khaw, Office of the City Administrator 
Brian Strong, Office of the City Administrator 
Debbie Raphael, Director, Department of the 

Environment 
Peter Gallotta, Department of the Environment 
Charles Sheehan, Department of the 

Environment 
Jeanine Nicholson, Chief, Fire Department 
Theresa Ludwig, Fire Department 
Stephen Nakajo, President, Fire Commission 
Maureen Conefrey, Fire Commission 
Harlan L. Kelly, Jr., General Manager, San 

Francisco Public Utilities Commission 
Juliet Ellis, San Francisco Public Utilities 

Commission 
John Scarpulla, San Francisco Public Utilities 

Commission 
Christopher Whitmore, San Francisco Public 

Utilities Commission 
Ann Moller Caen, President, San Francisco 

Public Utilities Commission 
Donna Hood, San Francisco Public Utilities 

Commission 



OFFICE OF THE MAYOR 

SAN FRANCISCO 

Septembet 16, 2019 

The Honorable Garrett L. Wong 
Presiding Judge, Superior Court of California, County of San Francisco 
400 McAllister Street, Room 008 
San Francisco, CA 94102-4512 

Dear Judge Wong, 

LONDON N. BREED 
MAYOR 

In accordance with Penal Code 933 and 933.05, the following is in response to the 2018-2019 
Civil Grand Jury Report, Act Now Bqore It Is Too Late: Aggressiveb, Expand and Enhance Ottr 
High-Presst1re EJJm;genry Firefighting !Wc1ter Sj1stem. We would like to thank the members of the 
2018-2019 Civil Grand Juiy for their interest in disaster preparedness and in improving the resiliency 
of our critical public safety infrastrncture to provide robust emergency firefighting to all 
communities in San Francisco. 

San Francisco continues to improve our City's resiliency each day through our ongoing investments 
in public infrastrnchtte and equipment. Our Capital Planning Program coordinates much of these 
investments by conducting strategic long-term planning across major programs and projects, 
including the Emergency Firefighting Water System and Earthquake Safety and Emergency 
Response (ESER). The ESER bonds approved by voters in 2010 and 2014 have funded 
improvements to cisterns, pipelines, and critical public facilities that improve the City's ability to 
respond in emergencies and to fight fires. In addition, through the City's annual budgeting process, 
we will continue weighing resources to improve public safety and the operational readiness and 
emergency response capabilities of Ol1f departments. For example, our most recently adopted 
FY 2019-20 budget includes funding for five new hose tenders to replace and enhance the 
Fire Department's aging equipment. 

In March 2020, tl1.e voters of San Francisco will once again vote on a new $628.5 million ESER 
bond measure. Included in tl1.e proposal is an investment of an additional $153.5 million for the 
Emergency Firefighting Water System. 

We appreciate the opportunity to comment on tl1.e Civil Grand Jmy report findings and 
recommendations. Moving forward, and as appropriate, tl1.e City plans to analyze many of the 
recommendations as part of our next 10-Y ear Capital Plan. 

A detailed response from the Mayor's Office, City Administrator's Office, Fire Department, 
Public Utilities Commission, and the Department of the Envitonment is attached. 

Each signatoi-y prepared its own responses and is able to respond to questions related to its 
respective part of the report. 

1 DR. CARL TON 8. GOODLETT PLACE, ROOM 200 
SAN FRANCISCO, CALIFORNIA 94102-4681 

TELEPHONE: (415) 554-6141 



Sincerely, 
' , 

London N. Breed 
Mayor 

Harlan L. Kelly Jr. 
General Manager, Public Utilities Commission 

Naomi Kelly 
City Administrator 

Jeanine Nicholson 
Chief, Fire Department 

Deborah Raphael 
Director, Department of the Environment 
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F#
Finding

(text may be duplicated due to spanning and 
multiple respondent effects)

Respondent Assigned by 
CGJ

[Response Due Date]

Finding Response 
(Agree/Disagree)

Finding Response Text
R#

[for F#]

Recommendation
(text may be duplicated due to spanning and 

multiple respondent effects)

Respondent Assigned by 
CGJ

[Response Due Date]

Recommendation 
Response

(Implementation)
Recommendation Response Text

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F4 The City’s high-pressure emergency water 
supply system, known as the Auxiliary Water 
Supply System (AWSS), does not cover large 
parts of Supervisorial Districts 1, 4, 7 and 11, 
roughly one-third of the City’s developed area. 
As a result, these districts are not adequately 
protected from fires after a major earthquake.

Mayor
[September 15, 2019]

Agree with the 
finding

The SFPUC, SFFD, and San Francisco Public 
Works (SFPW) are committed to increasing fire 
protection throughout San Francisco. Since the 
passage of the first Earthquake Safety and 
Emergency Response Bond in 2010, the three 
agencies have been implementing projects to 
improve the AWSS system’s seismic reliability 
and range of coverage. Enhancing the AWSS 
range of coverage to all areas of the City would 
require the allocation of funds to do so. The 
three agencies will continue to develop and 
implement projects utilizing new and proven 
technologies that improve upon the original 
system design. There have been many 
advancements in earthquake resistant pipeline 
design and materials, hydrants, and seismic 
valves since the early 1900s, and the City 
intends to use the best possible technology 
available to meet the performance standards of 
the SFFD.

R1
[for F1-F6]

By no later than December 31, 2020, the Mayor, 
the SFPUC, the SFFD, and the Office of 
Resilience and Capital Planning should jointly 
present to the Board of Supervisors a detailed 
plan to ensure the City is well prepared to fight 
fires in all parts of San Francisco in the event of 
a 1906-magnitude (7.8) earthquake.

Mayor
[September 15, 2019]

Will be 
implemented

Ensuring that San Francisco has the 
infrastructure and resources to be well 
prepared to fight fires in all parts of San 
Francisco is something that will be a focus of 
the next 10-Year Capital Plan. Per 
Administrative Code 3.20, that Plan must be 
submitted to the Mayor and Board no later 
than March 1 of each odd-numbered year for 
approval no later than May 1. The requested 
presentation would be delivered as part of that 
Plan’s submission to enable holistic planning 
across San Francisco’s resilience challenges. 
Updates available on this timeline would be 
included. The City cannot discuss the project 
and timeline until the ESER 2020 plan passes. 
For this reason, the City will sync this 
recommendation with the Capital Plan, and 
push back the timeline to December 31, 2021. 

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F4 The City’s high-pressure emergency water 
supply system, known as the Auxiliary Water 
Supply System (AWSS), does not cover large 
parts of Supervisorial Districts 1, 4, 7 and 11, 
roughly one-third of the City’s developed area. 
As a result, these districts are not adequately 
protected from fires after a major earthquake.

Mayor
[September 15, 2019]

Agree with the 
finding

The SFPUC, SFFD, and San Francisco Public 
Works (SFPW) are committed to increasing fire 
protection throughout San Francisco. Since the 
passage of the first Earthquake Safety and 
Emergency Response Bond in 2010, the three 
agencies have been implementing projects to 
improve the AWSS system’s seismic reliability 
and range of coverage. Enhancing the AWSS 
range of coverage to all areas of the City would 
require the allocation of funds to do so. The 
three agencies will continue to develop and 
implement projects utilizing new and proven 
technologies that improve upon the original 
system design. There have been many 
advancements in earthquake resistant pipeline 
design and materials, hydrants, and seismic 
valves since the early 1900s, and the City 
intends to use the best possible technology 
available to meet the performance standards of 
the SFFD.

R2
[for F1-F6]

The plan discussed in Recommendation R1 
should include a detailed proposal, including 
financing sources, for the installation within 15 
years of a high-pressure, multi-sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, i.e., by no later than June 30, 2034.

Mayor
[September 15, 2019]

Requires further 
analysis

The commitment of sources for specific uses on 
specific timelines for San Francisco’s public 
infrastructure is the work of the 10-Year Capital 
Plan. The plan discussed in Recommendation 1 
will be acknowledged in the Capital Plan, and 
based on analysis, will be done on the capital 
plan timeline. The capital planning process 
gathers, documents, and balances planned 
funding for needs across the public 
infrastructure portfolio and across San 
Francisco’s resilience challenges. The Capital 
Plan has longstanding funding principles to 
guide the prioritization of public infrastructure 
investments. These investments are tiered: (1) 
address legal and/or regulatory mandates; (2) 
ensure public safety and enhance resilience; (3) 
preserve assets and promote sustainability; (4) 
advance planned and programmatic needs; and 
(5) promote economic development. In the 
next 10-Year Capital Plan and those that follow, 
the City will continue to analyze priority 
projects and programs and identify sources to 
advance those priorities. Committing to entirely 
funding a single program out of context and 
without regard for the trade-offs of that 
commitment would be out of step with the 
City’s longstanding and highly regarded capital 
planning process and likely create significant 
vulnerabilities elsewhere in the portfolio.

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F5 A high-pressure, multi-sourced, seismically safe 
emergency firefighting water supply will be 
costly but is essential to protect the City.

Mayor
[September 15, 2019]

Agree with the 
finding

As the City considers what is essential to 
protect San Francisco, it is important to 
acknowledge our multiple, complex resilience 
challenges. These challenges are documented 
in the Resilient SF strategy (2016) and underlie 
the strategic efforts of our capital investments 
as represented in the 10-Year Capital Plan (last 
updated 2019). These challenges are: 
Earthquakes, Sea Level Rise/Climate Change, 
Aging Infrastructure, Unaffordability, and Social 
Inequity. All of these challenges represent 
meaningful threats to San Franciscans, their 
property, and their ability to make a life in the 
city. In making decisions about priority 
investments, San Francisco must keep an eye 
on all of these challenges, identify the areas of 
greatest need across them, and make progress 
on all fronts simultaneously. The City has taken 
significant steps since 2010 to ensure that the 
City has a high-pressure multi-sourced, 
seismically safe EFWS. Since the passage of the 
first Earthquake Safety and Emergency 
Response Bond in 2010, SFPUC, SFFD, SF Public 
Works have been implementing projects to 
improve the system’s seismic reliability and 
range of coverage. The three agencies will 
continue to implement projects utilizing new 
and proven technologies that improve upon the 
original system design.   

R1
[for F1-F6]

By no later than December 31, 2020, the Mayor, 
the SFPUC, the SFFD, and the Office of 
Resilience and Capital Planning should jointly 
present to the Board of Supervisors a detailed 
plan to ensure the City is well prepared to fight 
fires in all parts of San Francisco in the event of 
a 1906-magnitude (7.8) earthquake.

Mayor
[September 15, 2019]

Will be 
implemented

Ensuring that San Francisco has the 
infrastructure and resources to be well 
prepared to fight fires in all parts of San 
Francisco is something that will be a focus of 
the next 10-Year Capital Plan. Per 
Administrative Code 3.20, that Plan must be 
submitted to the Mayor and Board no later 
than March 1 of each odd-numbered year for 
approval no later than May 1. The requested 
presentation would be delivered as part of that 
Plan’s submission to enable holistic planning 
across San Francisco’s resilience challenges. 
Updates available on this timeline would be 
included. The City cannot discuss the project 
and timeline until the ESER 2020 plan passes. 
For this reason, the City will sync this 
recommendation with the Capital Plan, and 
push back the timeline to December 31, 2021. 

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F5 A high-pressure, multi-sourced, seismically safe 
emergency firefighting water supply will be 
costly but is essential to protect the City.

Mayor
[September 15, 2019]

Agree with the 
finding

As the City considers what is essential to 
protect San Francisco, it is important to 
acknowledge our multiple, complex resilience 
challenges. These challenges are documented 
in the Resilient SF strategy (2016) and underlie 
the strategic efforts of our capital investments 
as represented in the 10-Year Capital Plan (last 
updated 2019). These challenges are: 
Earthquakes, Sea Level Rise/Climate Change, 
Aging Infrastructure, Unaffordability, and Social 
Inequity. All of these challenges represent 
meaningful threats to San Franciscans, their 
property, and their ability to make a life in the 
city. In making decisions about priority 
investments, San Francisco must keep an eye 
on all of these challenges, identify the areas of 
greatest need across them, and make progress 
on all fronts simultaneously. The City has taken 
significant steps since 2010 to ensure that the 
City has a high-pressure multi-sourced, 
seismically safe EFWS. Since the passage of the 
first Earthquake Safety and Emergency 
Response Bond in 2010, SFPUC, SFFD, SF Public 
Works have been implementing projects to 
improve the system’s seismic reliability and 
range of coverage. The three agencies will 
continue to implement projects utilizing new 
and proven technologies that improve upon the 
original system design.   

R2
[for F1-F6]

The plan discussed in Recommendation R1 
should include a detailed proposal, including 
financing sources, for the installation within 15 
years of a high-pressure, multi-sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, i.e., by no later than June 30, 2034.

Mayor
[September 15, 2019]

Requires further 
analysis

The commitment of sources for specific uses on 
specific timelines for San Francisco’s public 
infrastructure is the work of the 10-Year Capital 
Plan. The plan discussed in Recommendation 1 
will be acknowledged in the Capital Plan, and 
based on analysis, will be done on the capital 
plan timeline. The capital planning process 
gathers, documents, and balances planned 
funding for needs across the public 
infrastructure portfolio and across San 
Francisco’s resilience challenges. The Capital 
Plan has longstanding funding principles to 
guide the prioritization of public infrastructure 
investments. These investments are tiered: (1) 
address legal and/or regulatory mandates; (2) 
ensure public safety and enhance resilience; (3) 
preserve assets and promote sustainability; (4) 
advance planned and programmatic needs; and 
(5) promote economic development. In the 
next 10-Year Capital Plan and those that follow, 
the City will continue to analyze priority 
projects and programs and identify sources to 
advance those priorities. Committing to entirely 
funding a single program out of context and 
without regard for the trade-offs of that 
commitment would be out of step with the 
City’s longstanding and highly regarded capital 
planning process and likely create significant 
vulnerabilities elsewhere in the portfolio.



Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F5 A high-pressure, multi-sourced, seismically safe 
emergency firefighting water supply will be 
costly but is essential to protect the City.

Mayor
[September 15, 2019]

Agree with the 
finding

As the City considers what is essential to 
protect San Francisco, it is important to 
acknowledge our multiple, complex resilience 
challenges. These challenges are documented 
in the Resilient SF strategy (2016) and underlie 
the strategic efforts of our capital investments 
as represented in the 10-Year Capital Plan (last 
updated 2019). These challenges are: 
Earthquakes, Sea Level Rise/Climate Change, 
Aging Infrastructure, Unaffordability, and Social 
Inequity. All of these challenges represent 
meaningful threats to San Franciscans, their 
property, and their ability to make a life in the 
city. In making decisions about priority 
investments, San Francisco must keep an eye 
on all of these challenges, identify the areas of 
greatest need across them, and make progress 
on all fronts simultaneously. The City has taken 
significant steps since 2010 to ensure that the 
City has a high-pressure multi-sourced, 
seismically safe EFWS. Since the passage of the 
first Earthquake Safety and Emergency 
Response Bond in 2010, SFPUC, SFFD, SF Public 
Works have been implementing projects to 
improve the system’s seismic reliability and 
range of coverage. The three agencies will 
continue to implement projects utilizing new 
and proven technologies that improve upon the 
original system design.   

R8
[for F5, F6, 

F11]

By no later than June 30, 2022, the Mayor and 
the Board of Supervisors should analyze 
whether to propose a separate bond for the 
development of a high-pressure, multi-sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, with a target date of completing 
construction by no later than June 30, 2034.

Mayor
[September 15, 2019]

Will be 
implemented

The analysis will be performed as part of the 
City’s 10-Year Capital Plan development 
process. The next full update to the Capital Plan 
will be submitted to the Mayor and Board not 
later than March 1, 2021, for approval no later 
than May 1, 2021.

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F6 Unless the City increases funding levels, it will 
be several decades (i.e., after the USGS predicts 
one or more major earthquakes will occur) 
before the southern parts of the City have a 
high-pressure, multi-sourced, seismically safe 
emergency firefighting water supply.

Mayor
[September 15, 2019]

Disagree, wholly Decisions about programming and funding 
levels of future ESER bonds and other 
complementary sources that could support the 
expansion of the AWSS have yet to be made. 

R1
[for F1-F6]

By no later than December 31, 2020, the Mayor, 
the SFPUC, the SFFD, and the Office of 
Resilience and Capital Planning should jointly 
present to the Board of Supervisors a detailed 
plan to ensure the City is well prepared to fight 
fires in all parts of San Francisco in the event of 
a 1906-magnitude (7.8) earthquake.

Mayor
[September 15, 2019]

Will be 
implemented

Ensuring that San Francisco has the 
infrastructure and resources to be well 
prepared to fight fires in all parts of San 
Francisco is something that will be a focus of 
the next 10-Year Capital Plan. Per 
Administrative Code 3.20, that Plan must be 
submitted to the Mayor and Board no later 
than March 1 of each odd-numbered year for 
approval no later than May 1. The requested 
presentation would be delivered as part of that 
Plan’s submission to enable holistic planning 
across San Francisco’s resilience challenges. 
Updates available on this timeline would be 
included. The City cannot discuss the project 
and timeline until the ESER 2020 plan passes. 
For this reason, the City will sync this 
recommendation with the Capital Plan, and 
push back the timeline to December 31, 2021. 

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F6 Unless the City increases funding levels, it will 
be several decades (i.e., after the USGS predicts 
one or more major earthquakes will occur) 
before the southern parts of the City have a 
high-pressure, multi-sourced, seismically safe 
emergency firefighting water supply.

Mayor
[September 15, 2019]

Disagree, wholly Decisions about programming and funding 
levels of future ESER bonds and other 
complementary sources that could support the 
expansion of the AWSS have yet to be made. 

R2
[for F1-F6]

The plan discussed in Recommendation R1 
should include a detailed proposal, including 
financing sources, for the installation within 15 
years of a high-pressure, multi-sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, i.e., by no later than June 30, 2034.

Mayor
[September 15, 2019]

Requires further 
analysis

The commitment of sources for specific uses on 
specific timelines for San Francisco’s public 
infrastructure is the work of the 10-Year Capital 
Plan. The plan discussed in Recommendation 1 
will be acknowledged in the Capital Plan, and 
based on analysis, will be done on the capital 
plan timeline. The capital planning process 
gathers, documents, and balances planned 
funding for needs across the public 
infrastructure portfolio and across San 
Francisco’s resilience challenges. The Capital 
Plan has longstanding funding principles to 
guide the prioritization of public infrastructure 
investments. These investments are tiered: (1) 
address legal and/or regulatory mandates; (2) 
ensure public safety and enhance resilience; (3) 
preserve assets and promote sustainability; (4) 
advance planned and programmatic needs; and 
(5) promote economic development. In the 
next 10-Year Capital Plan and those that follow, 
the City will continue to analyze priority 
projects and programs and identify sources to 
advance those priorities. Committing to entirely 
funding a single program out of context and 
without regard for the trade-offs of that 
commitment would be out of step with the 
City’s longstanding and highly regarded capital 
planning process and likely create significant 
vulnerabilities elsewhere in the portfolio.

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F6 Unless the City increases funding levels, it will 
be several decades (i.e., after the USGS predicts 
one or more major earthquakes will occur) 
before the southern parts of the City have a 
high-pressure, multi-sourced, seismically safe 
emergency firefighting water supply.

Mayor
[September 15, 2019]

Disagree, wholly Decisions about programming and funding 
levels of future ESER bonds and other 
complementary sources that could support the 
expansion of the AWSS have yet to be made. 

R4
[for F6-F7]

As interim measure, by no later than June 30, 
2021, the City should purchase the 20 new 
PWSS hose tenders being requested by the 
SFFD, to replace and expand its currently 
inadequate inventory.

Mayor
[September 15, 2019]

Requires further 
analysis

The Fire Department has been allocated 
funding to purchase five units through funds 
from the FY19-20 City budget and an allocation 
from the State.  The Department is currently 
working with the Office of Contract 
Administration to develop a multi-year term 
contract for hose tenders so in the case that 
additional funding is secured in future years, 
the Department will be able to reduce the 
amount of time for procurement of the 
apparatus. Each hose tender cost $1 million 
each, and we need to weigh purchase of 
additional hose tenders to other budget 
request and priority. 

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F6 Unless the City increases funding levels, it will 
be several decades (i.e., after the USGS predicts 
one or more major earthquakes will occur) 
before the southern parts of the City have a 
high-pressure, multi-sourced, seismically safe 
emergency firefighting water supply.

Mayor
[September 15, 2019]

Disagree, wholly Decisions about programming and funding 
levels of future ESER bonds and other 
complementary sources that could support the 
expansion of the AWSS have yet to be made. 

R8
[for F5, F6, 

F11]

By no later than June 30, 2022, the Mayor and 
the Board of Supervisors should analyze 
whether to propose a separate bond for the 
development of a high-pressure, multi-sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, with a target date of completing 
construction by no later than June 30, 2034.

Mayor
[September 15, 2019]

Will be 
implemented

The analysis will be performed as part of the 
City’s 10-Year Capital Plan development 
process. The next full update to the Capital Plan 
will be submitted to the Mayor and Board not 
later than March 1, 2021, for approval no later 
than May 1, 2021.

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F11 The City does not have a timeline to fund and 
complete development of a high-pressure, 
multi-sourced, seismically safe emergency 
water supply for all parts of the City, including 
poor neighborhoods that historically have not 
been as well protected as the downtown 
business district and many richer 
neighborhoods.

Mayor
[September 15, 2019]

Disagree, partially The EFWS was built after the 1906 earthquake, 
and its location, primarily in the northeast 
portion of San Francisco, corresponds to the 
location of the majority of the city’s population 
at that time. Since 2010, the SFPUC, SFFD, and 
Public Works have made critical improvements 
to the existing EFWS system. Expanding the 
EFWS prior to ensuring that the existing EFWS 
is resilient and reliable would have contradicted 
best engineering practices. The SFPUC and SFFD 
are developing plans that would implement a 
resilient, robust, and redundant potable EFWS 
for the Westside of San Francisco. The potable 
EFWS that is being developed and analyzed 
would propose  the best method for bringing a 
robust and resilient high-pressure firefighting 
water system to the Western neighborhoods in 
San Francisco that is capable of providing water 
to the SFFD firefighters at the high-pressure 
needed for firefighters to combat large fires 
after a seismic event, and is likely to include 
over 14 miles of new EFWS pipelines and 
potentially two new pump stations likely to be 
supplied by four water sources. The SFPUC and 
SFFD’s potable EFWS is being designed in a 
manner that allows for agility and the flexibility 
to add new technologies and water sources, 
and in a manner that allows the piping network 
to be extended in the future to serve additional 
areas.                                                                                                    

R8
[for F5, F6, 

F11]

By no later than June 30, 2022, the Mayor and 
the Board of Supervisors should analyze 
whether to propose a separate bond for the 
development of a high-pressure, multi-sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, with a target date of completing 
construction by no later than June 30, 2034.

Mayor
[September 15, 2019]

Will be 
implemented

The analysis will be performed as part of the 
City’s 10-Year Capital Plan development 
process. The next full update to the Capital Plan 
will be submitted to the Mayor and Board not 
later than March 1, 2021, for approval no later 
than May 1, 2021.
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Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F1 Fires resulting from an earthquake represent a 
significant risk of widespread damage and 
potential loss of life in San Francisco.

General Manager, San 
Francisco Public Utilities 
Commission
[September 15, 2019]

Agree with the 
finding

R1
[for F1-F6]

By no later than December 31, 2020, the Mayor, 
the SFPUC, the SFFD, and the Office of 
Resilience and Capital Planning should jointly 
present to the Board of Supervisors a detailed 
plan to ensure the City is well prepared to fight 
fires in all parts of San Francisco in the event of 
a 1906-magnitude (7.8) earthquake.

General Manager, San 
Francisco Public Utilities 
Commission
[September 15, 2019]

Will be 
implemented

Ensuring that San Francisco has the 
infrastructure and resources to be well 
prepared to fight fires in all parts of San 
Francisco is something that will be a focus of 
the next 10-Year Capital Plan. Per 
Administrative Code 3.20, that Plan must be 
submitted to the Mayor and Board no later 
than March 1 of each odd-numbered year for 
approval no later than May 1. The requested 
presentation would be delivered as part of that 
Plan’s submission to enable holistic planning 
across San Francisco’s resilience challenges. 
Updates available on this timeline would be 
included. The City cannot discuss the project 
and timeline until the ESER 2020 plan passes. 
For this reason, the City will sync this 
recommendation with the Capital Plan, and 
push back the timeline to December 31, 2021. 

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F1 Fires resulting from an earthquake represent a 
significant risk of widespread damage and 
potential loss of life in San Francisco.

General Manager, San 
Francisco Public Utilities 
Commission
[September 15, 2019]

Agree with the 
finding

R2
[for F1-F6]

The plan discussed in Recommendation R1 
should include a detailed proposal, including 
financing sources, for the installation within 15 
years of a high-pressure, multi-sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, i.e., by no later than June 30, 2034.

General Manager, San 
Francisco Public Utilities 
Commission
[September 15, 2019]

Requires further 
analysis

The commitment of sources for specific uses on 
specific timelines for San Francisco’s public 
infrastructure is the work of the 10-Year Capital 
Plan. The plan discussed in Recommendation 1 
will be acknowledged in the Capital Plan, and 
based on analysis, will be done on the capital 
plan timeline. The capital planning process 
gathers, documents, and balances planned 
funding for needs across the public 
infrastructure portfolio and across San 
Francisco’s resilience challenges. The Capital 
Plan has longstanding funding principles to 
guide the prioritization of public infrastructure 
investments. These investments are tiered: (1) 
address legal and/or regulatory mandates; (2) 
ensure public safety and enhance resilience; (3) 
preserve assets and promote sustainability; (4) 
advance planned and programmatic needs; and 
(5) promote economic development. In the 
next 10-Year Capital Plan and those that follow, 
the City will continue to analyze priority 
projects and programs and identify sources to 
advance those priorities. Committing to entirely 
funding a single program out of context and 
without regard for the trade-offs of that 
commitment would be out of step with the 
City’s longstanding and highly regarded capital 
planning process and likely create significant 
vulnerabilities elsewhere in the portfolio.

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F2 The municipal water supply system (MWSS) is 
highly vulnerable to damage from a major 
earthquake and is not a reliable source for 
water supply for firefighting after a major 
earthquake.

General Manager, San 
Francisco Public Utilities 
Commission
[September 15, 2019]

Disagree, partially The MWSS has been significantly upgraded in 
the last 15 years through the Water Supply 
Improvement Program (WSIP) initiated by the 
SFPUC. The goals of WSIP included to reduce 
vulnerability of the water system to damage 
from earthquakes and increase overall water 
system reliability. There were 35 in-city projects 
within the $4.8 billion-dollar program. The 
WSIP was the largest capital program ever 
undertaken by San Francisco, and one of the 
largest water infrastructure programs in the 
nation. Additionally, it is one of the only 
comprehensive and strategic infrastructure 
programs targeted specifically at improving a 
water system’s seismic reliability and resiliency. 
Additionally, it is unique because the WSIP 
utilized a 7.8 magnitude earthquake as its 
seismic Level of Service. 

R1
[for F1-F6]

By no later than December 31, 2020, the Mayor, 
the SFPUC, the SFFD, and the Office of 
Resilience and Capital Planning should jointly 
present to the Board of Supervisors a detailed 
plan to ensure the City is well prepared to fight 
fires in all parts of San Francisco in the event of 
a 1906-magnitude (7.8) earthquake.

General Manager, San 
Francisco Public Utilities 
Commission
[September 15, 2019]

Will be 
implemented

Ensuring that San Francisco has the 
infrastructure and resources to be well 
prepared to fight fires in all parts of San 
Francisco is something that will be a focus of 
the next 10-Year Capital Plan. Per 
Administrative Code 3.20, that Plan must be 
submitted to the Mayor and Board no later 
than March 1 of each odd-numbered year for 
approval no later than May 1. The requested 
presentation would be delivered as part of that 
Plan’s submission to enable holistic planning 
across San Francisco’s resilience challenges. 
Updates available on this timeline would be 
included. The City cannot discuss the project 
and timeline until the ESER 2020 plan passes. 
For this reason, the City will sync this 
recommendation with the Capital Plan, and 
push back the timeline to December 31, 2021. 

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F2 The municipal water supply system (MWSS) is 
highly vulnerable to damage from a major 
earthquake and is not a reliable source for 
water supply for firefighting after a major 
earthquake.

General Manager, San 
Francisco Public Utilities 
Commission
[September 15, 2019]

Disagree, partially The MWSS has been significantly upgraded in 
the last 15 years through the Water Supply 
Improvement Program (WSIP) initiated by the 
SFPUC. The goals of WSIP included to reduce 
vulnerability of the water system to damage 
from earthquakes and increase overall water 
system reliability. There were 35 in-city projects 
within the $4.8 billion-dollar program. The 
WSIP was the largest capital program ever 
undertaken by San Francisco, and one of the 
largest water infrastructure programs in the 
nation. Additionally, it is one of the only 
comprehensive and strategic infrastructure 
programs targeted specifically at improving a 
water system’s seismic reliability and resiliency. 
Additionally, it is unique because the WSIP 
utilized a 7.8 magnitude earthquake as its 
seismic Level of Service. 

R2
[for F1-F6]

The plan discussed in Recommendation R1 
should include a detailed proposal, including 
financing sources, for the installation within 15 
years of a high-pressure, multi-sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, i.e., by no later than June 30, 2034.

General Manager, San 
Francisco Public Utilities 
Commission
[September 15, 2019]

Requires further 
analysis

The commitment of sources for specific uses on 
specific timelines for San Francisco’s public 
infrastructure is the work of the 10-Year Capital 
Plan. The plan discussed in Recommendation 1 
will be acknowledged in the Capital Plan, and 
based on analysis, will be done on the capital 
plan timeline. The capital planning process 
gathers, documents, and balances planned 
funding for needs across the public 
infrastructure portfolio and across San 
Francisco’s resilience challenges. The Capital 
Plan has longstanding funding principles to 
guide the prioritization of public infrastructure 
investments. These investments are tiered: (1) 
address legal and/or regulatory mandates; (2) 
ensure public safety and enhance resilience; (3) 
preserve assets and promote sustainability; (4) 
advance planned and programmatic needs; and 
(5) promote economic development. In the 
next 10-Year Capital Plan and those that follow, 
the City will continue to analyze priority 
projects and programs and identify sources to 
advance those priorities. Committing to entirely 
funding a single program out of context and 
without regard for the trade-offs of that 
commitment would be out of step with the 
City’s longstanding and highly regarded capital 
planning process and likely create significant 
vulnerabilities elsewhere in the portfolio.

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F4 The City’s high-pressure emergency water 
supply system, known as the Auxiliary Water 
Supply System (AWSS), does not cover large 
parts of Supervisorial Districts 1, 4, 7 and 11, 
roughly one-third of the City’s developed area. 
As a result, these districts are not adequately 
protected from fires after a major earthquake.

General Manager, San 
Francisco Public Utilities 
Commission
[September 15, 2019]

Agree with the 
finding

The SFPUC, SFFD, and San Francisco Public 
Works (SFPW) are committed to increasing fire 
protection throughout San Francisco. Since the 
passage of the first Earthquake Safety and 
Emergency Response Bond in 2010, the three 
agencies have been implementing projects to 
improve the AWSS system’s seismic reliability 
and range of coverage. Enhancing the AWSS 
range of coverage to all areas of the City would 
require the allocation of funds to do so. The 
three agencies will continue to develop and 
implement projects utilizing new and proven 
technologies that improve upon the original 
system design. There have been many 
advancements in earthquake resistant pipeline 
design and materials, hydrants, and seismic 
valves since the early 1900s, and the City 
intends to use the best possible technology 
available to meet the performance standards of 
the SFFD.

R1
[for F1-F6]

By no later than December 31, 2020, the Mayor, 
the SFPUC, the SFFD, and the Office of 
Resilience and Capital Planning should jointly 
present to the Board of Supervisors a detailed 
plan to ensure the City is well prepared to fight 
fires in all parts of San Francisco in the event of 
a 1906-magnitude (7.8) earthquake.

General Manager, San 
Francisco Public Utilities 
Commission
[September 15, 2019]

Will be 
implemented

Ensuring that San Francisco has the 
infrastructure and resources to be well 
prepared to fight fires in all parts of San 
Francisco is something that will be a focus of 
the next 10-Year Capital Plan. Per 
Administrative Code 3.20, that Plan must be 
submitted to the Mayor and Board no later 
than March 1 of each odd-numbered year for 
approval no later than May 1. The requested 
presentation would be delivered as part of that 
Plan’s submission to enable holistic planning 
across San Francisco’s resilience challenges. 
Updates available on this timeline would be 
included. The City cannot discuss the project 
and timeline until the ESER 2020 plan passes. 
For this reason, the City will sync this 
recommendation with the Capital Plan, and 
push back the timeline to December 31, 2021. 



Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F4 The City’s high-pressure emergency water 
supply system, known as the Auxiliary Water 
Supply System (AWSS), does not cover large 
parts of Supervisorial Districts 1, 4, 7 and 11, 
roughly one-third of the City’s developed area. 
As a result, these districts are not adequately 
protected from fires after a major earthquake.

General Manager, San 
Francisco Public Utilities 
Commission
[September 15, 2019]

Agree with the 
finding

The SFPUC, SFFD, and San Francisco Public 
Works (SFPW) are committed to increasing fire 
protection throughout San Francisco. Since the 
passage of the first Earthquake Safety and 
Emergency Response Bond in 2010, the three 
agencies have been implementing projects to 
improve the AWSS system’s seismic reliability 
and range of coverage. Enhancing the AWSS 
range of coverage to all areas of the City would 
require the allocation of funds to do so. The 
three agencies will continue to develop and 
implement projects utilizing new and proven 
technologies that improve upon the original 
system design. There have been many 
advancements in earthquake resistant pipeline 
design and materials, hydrants, and seismic 
valves since the early 1900s, and the City 
intends to use the best possible technology 
available to meet the performance standards of 
the SFFD.

R2
[for F1-F6]

The plan discussed in Recommendation R1 
should include a detailed proposal, including 
financing sources, for the installation within 15 
years of a high-pressure, multi-sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, i.e., by no later than June 30, 2034.

General Manager, San 
Francisco Public Utilities 
Commission
[September 15, 2019]

Requires further 
analysis

The commitment of sources for specific uses on 
specific timelines for San Francisco’s public 
infrastructure is the work of the 10-Year Capital 
Plan. The plan discussed in Recommendation 1 
will be acknowledged in the Capital Plan, and 
based on analysis, will be done on the capital 
plan timeline. The capital planning process 
gathers, documents, and balances planned 
funding for needs across the public 
infrastructure portfolio and across San 
Francisco’s resilience challenges. The Capital 
Plan has longstanding funding principles to 
guide the prioritization of public infrastructure 
investments. These investments are tiered: (1) 
address legal and/or regulatory mandates; (2) 
ensure public safety and enhance resilience; (3) 
preserve assets and promote sustainability; (4) 
advance planned and programmatic needs; and 
(5) promote economic development. In the 
next 10-Year Capital Plan and those that follow, 
the City will continue to analyze priority 
projects and programs and identify sources to 
advance those priorities. Committing to entirely 
funding a single program out of context and 
without regard for the trade-offs of that 
commitment would be out of step with the 
City’s longstanding and highly regarded capital 
planning process and likely create significant 
vulnerabilities elsewhere in the portfolio.

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F5 A high-pressure, multi-sourced, seismically safe 
emergency firefighting water supply will be 
costly but is essential to protect the City.

General Manager, San 
Francisco Public Utilities 
Commission
[September 15, 2019]

Agree with the 
finding

As the City considers what is essential to 
protect San Francisco, it is important to 
acknowledge our multiple, complex resilience 
challenges. These challenges are documented 
in the Resilient SF strategy (2016) and underlie 
the strategic efforts of our capital investments 
as represented in the 10-Year Capital Plan (last 
updated 2019). These challenges are: 
Earthquakes, Sea Level Rise/Climate Change, 
Aging Infrastructure, Unaffordability, and Social 
Inequity. All of these challenges represent 
meaningful threats to San Franciscans, their 
property, and their ability to make a life in the 
city. In making decisions about priority 
investments, San Francisco must keep an eye 
on all of these challenges, identify the areas of 
greatest need across them, and make progress 
on all fronts simultaneously. The City has taken 
significant steps since 2010 to ensure that the 
City has a high-pressure multi-sourced, 
seismically safe EFWS. Since the passage of the 
first Earthquake Safety and Emergency 
Response Bond in 2010, SFPUC, SFFD, SF Public 
Works have been implementing projects to 
improve the system’s seismic reliability and 
range of coverage. The three agencies will 
continue to implement projects utilizing new 
and proven technologies that improve upon the 
original system design.   

R1
[for F1-F6]

By no later than December 31, 2020, the Mayor, 
the SFPUC, the SFFD, and the Office of 
Resilience and Capital Planning should jointly 
present to the Board of Supervisors a detailed 
plan to ensure the City is well prepared to fight 
fires in all parts of San Francisco in the event of 
a 1906-magnitude (7.8) earthquake.

General Manager, San 
Francisco Public Utilities 
Commission
[September 15, 2019]

Will be 
implemented

Ensuring that San Francisco has the 
infrastructure and resources to be well 
prepared to fight fires in all parts of San 
Francisco is something that will be a focus of 
the next 10-Year Capital Plan. Per 
Administrative Code 3.20, that Plan must be 
submitted to the Mayor and Board no later 
than March 1 of each odd-numbered year for 
approval no later than May 1. The requested 
presentation would be delivered as part of that 
Plan’s submission to enable holistic planning 
across San Francisco’s resilience challenges. 
Updates available on this timeline would be 
included. The City cannot discuss the project 
and timeline until the ESER 2020 plan passes. 
For this reason, the City will sync this 
recommendation with the Capital Plan, and 
push back the timeline to December 31, 2021. 

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F5 A high-pressure, multi-sourced, seismically safe 
emergency firefighting water supply will be 
costly but is essential to protect the City.

General Manager, San 
Francisco Public Utilities 
Commission
[September 15, 2019]

Agree with the 
finding

As the City considers what is essential to 
protect San Francisco, it is important to 
acknowledge our multiple, complex resilience 
challenges. These challenges are documented 
in the Resilient SF strategy (2016) and underlie 
the strategic efforts of our capital investments 
as represented in the 10-Year Capital Plan (last 
updated 2019). These challenges are: 
Earthquakes, Sea Level Rise/Climate Change, 
Aging Infrastructure, Unaffordability, and Social 
Inequity. All of these challenges represent 
meaningful threats to San Franciscans, their 
property, and their ability to make a life in the 
city. In making decisions about priority 
investments, San Francisco must keep an eye 
on all of these challenges, identify the areas of 
greatest need across them, and make progress 
on all fronts simultaneously. The City has taken 
significant steps since 2010 to ensure that the 
City has a high-pressure multi-sourced, 
seismically safe EFWS. Since the passage of the 
first Earthquake Safety and Emergency 
Response Bond in 2010, SFPUC, SFFD, SF Public 
Works have been implementing projects to 
improve the system’s seismic reliability and 
range of coverage. The three agencies will 
continue to implement projects utilizing new 
and proven technologies that improve upon the 
original system design.   

R2
[for F1-F6]

The plan discussed in Recommendation R1 
should include a detailed proposal, including 
financing sources, for the installation within 15 
years of a high-pressure, multi-sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, i.e., by no later than June 30, 2034.

General Manager, San 
Francisco Public Utilities 
Commission
[September 15, 2019]

Requires further 
analysis

The commitment of sources for specific uses on 
specific timelines for San Francisco’s public 
infrastructure is the work of the 10-Year Capital 
Plan. The plan discussed in Recommendation 1 
will be acknowledged in the Capital Plan, and 
based on analysis, will be done on the capital 
plan timeline. The capital planning process 
gathers, documents, and balances planned 
funding for needs across the public 
infrastructure portfolio and across San 
Francisco’s resilience challenges. The Capital 
Plan has longstanding funding principles to 
guide the prioritization of public infrastructure 
investments. These investments are tiered: (1) 
address legal and/or regulatory mandates; (2) 
ensure public safety and enhance resilience; (3) 
preserve assets and promote sustainability; (4) 
advance planned and programmatic needs; and 
(5) promote economic development. In the 
next 10-Year Capital Plan and those that follow, 
the City will continue to analyze priority 
projects and programs and identify sources to 
advance those priorities. Committing to entirely 
funding a single program out of context and 
without regard for the trade-offs of that 
commitment would be out of step with the 
City’s longstanding and highly regarded capital 
planning process and likely create significant 
vulnerabilities elsewhere in the portfolio.

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F6 Unless the City increases funding levels, it will 
be several decades (i.e., after the USGS predicts 
one or more major earthquakes will occur) 
before the southern parts of the City have a 
high-pressure, multi-sourced, seismically safe 
emergency firefighting water supply.

General Manager, San 
Francisco Public Utilities 
Commission
[September 15, 2019]

Disagree, wholly Decisions about programming and funding 
levels of future ESER bonds and other 
complementary sources that could support the 
expansion of the AWSS have yet to be made. 

R1
[for F1-F6]

By no later than December 31, 2020, the Mayor, 
the SFPUC, the SFFD, and the Office of 
Resilience and Capital Planning should jointly 
present to the Board of Supervisors a detailed 
plan to ensure the City is well prepared to fight 
fires in all parts of San Francisco in the event of 
a 1906-magnitude (7.8) earthquake.

General Manager, San 
Francisco Public Utilities 
Commission
[September 15, 2019]

Will be 
implemented

Ensuring that San Francisco has the 
infrastructure and resources to be well 
prepared to fight fires in all parts of San 
Francisco is something that will be a focus of 
the next 10-Year Capital Plan. Per 
Administrative Code 3.20, that Plan must be 
submitted to the Mayor and Board no later 
than March 1 of each odd-numbered year for 
approval no later than May 1. The requested 
presentation would be delivered as part of that 
Plan’s submission to enable holistic planning 
across San Francisco’s resilience challenges. 
Updates available on this timeline would be 
included. The City cannot discuss the project 
and timeline until the ESER 2020 plan passes. 
For this reason, the City will sync this 
recommendation with the Capital Plan, and 
push back the timeline to December 31, 2021. 

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F6 Unless the City increases funding levels, it will 
be several decades (i.e., after the USGS predicts 
one or more major earthquakes will occur) 
before the southern parts of the City have a 
high-pressure, multi-sourced, seismically safe 
emergency firefighting water supply.

General Manager, San 
Francisco Public Utilities 
Commission
[September 15, 2019]

Disagree, wholly Decisions about programming and funding 
levels of future ESER bonds and other 
complementary sources that could support the 
expansion of the AWSS have yet to be made. 

R2
[for F1-F6]

The plan discussed in Recommendation R1 
should include a detailed proposal, including 
financing sources, for the installation within 15 
years of a high-pressure, multi-sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, i.e., by no later than June 30, 2034.

General Manager, San 
Francisco Public Utilities 
Commission
[September 15, 2019]

Requires further 
analysis

The commitment of sources for specific uses on 
specific timelines for San Francisco’s public 
infrastructure is the work of the 10-Year Capital 
Plan. The plan discussed in Recommendation 1 
will be acknowledged in the Capital Plan, and 
based on analysis, will be done on the capital 
plan timeline. The capital planning process 
gathers, documents, and balances planned 
funding for needs across the public 
infrastructure portfolio and across San 
Francisco’s resilience challenges. The Capital 
Plan has longstanding funding principles to 
guide the prioritization of public infrastructure 
investments. These investments are tiered: (1) 
address legal and/or regulatory mandates; (2) 
ensure public safety and enhance resilience; (3) 
preserve assets and promote sustainability; (4) 
advance planned and programmatic needs; and 
(5) promote economic development. In the 
next 10-Year Capital Plan and those that follow, 
the City will continue to analyze priority 
projects and programs and identify sources to 
advance those priorities. Committing to entirely 
funding a single program out of context and 
without regard for the trade-offs of that 
commitment would be out of step with the 
City’s longstanding and highly regarded capital 
planning process and likely create significant 
vulnerabilities elsewhere in the portfolio.



Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F8 Redundancy is an important feature of an 
emergency firefighting water system.

General Manager, San 
Francisco Public Utilities 
Commission
[September 15, 2019]

Agree with the 
finding

R6
[for F8-F9]

The SFPUC, the SFFD and the SF Department of 
the Environment should study adding salt-
water pump stations to improve the 
redundancy of water sources, especially on the 
west side.  Findings and recommendations from 
this study should be presented to the Board of 
Supervisors by no later than June 30, 2021.

General Manager, San 
Francisco Public Utilities 
Commission
[September 15, 2019]

Will be 
implemented

SFPUC and SFFD will complete this study by 
June 30, 2021.

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F9 Current plans to extend protections to the 
western part of the City do not include any high-
pressure water sources north of Golden Gate 
Park.

General Manager, San 
Francisco Public Utilities 
Commission
[September 15, 2019]

Disagree, partially While it is true that the SFPUC and SFFD are 
studying four potential water sources proposed 
to supply a potable EFWS on the west side of 
the City, which are not located north of Golden 
Gate Park, which by no means would reduce 
the proposed system's resiliency, reliability, 
performance, or ability to provide abundant 
high-pressure water for fire suppression to the 
Richmond District after a seismic event. San 
Francisco is unique in that there are 11 in-city 
reservoirs, with a total water capacity of 
approximately 413,000,000 gallons. 
Additionally, Lake Merced, also located within 
City Limits, has an additional approximately 
1,000,000,000 gallons. The potable EFWS 
system for the Westside of San Francisco that is 
being developed and analyzed would provide 
that the new EFWS pipeline in the Sunset and 
Richmond Districts could be supplied from four 
sources of water at two locations. The first two 
water sources could be supplied to the EFWS 
pipeline via a 30,000 gallon per minute pump 
station in the vicinity of Lake Merced. The two 
sources being studied for this pump station are 
Lake Merced, which has a water supply of 
approximately one billion gallons, and a 60” 
seismically resilient SFPUC Hetch Hetchy 
Regional Water System pipeline. The proposed 
potable EFWS also is analyzing the inclusion of 
a second 30,000 gallons per minute pump 
t ti  i  th  i i it  f th  SFPUC’  S t 

R6
[for F8-F9]

The SFPUC, the SFFD and the SF Department of 
the Environment should study adding salt-
water pump stations to improve the 
redundancy of water sources, especially on the 
west side.  Findings and recommendations from 
this study should be presented to the Board of 
Supervisors by no later than June 30, 2021.

General Manager, San 
Francisco Public Utilities 
Commission
[September 15, 2019]

Will be 
implemented

SFPUC and SFFD will complete this study by 
June 30, 2021.

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F10 The “reliability scores” being used by the SFPUC 
impart an overly optimistic impression of the 
protection provided.

General Manager, San 
Francisco Public Utilities 
Commission
[September 15, 2019]

Disagree, partially Fire Response Areas (FRAs) were utilized by 
SFPUC and SFFD in the planning study CS-199. 
This study divided the City into areas based on 
those defined by the SFFD for initial alarm 
response and were called Fire Response Areas 
(FRAs). Probable fire demands were developed 
for each FRA using 1000 sets of fire demands 
generated by Charles Scawthorn, PhD using a 
Monte Carlo analysis of fire ignitions and fire 
growth using the ground motions from the 
design earthquake (7.8 magnitude). The fire 
ignitions were generated using methods similar 
to those used for the Community Action Plan 
for Seismic Safety (CAPSS) study (ATC 2010). 
The fire ignitions subsequently were used to 
develop water demands that were aggregated 
into the likely fire demands for each FRA. The 
water supplies for each FRA were developed 
using the reliability modeling tool GIRAFFE, 
developed at Cornell University by Professor 
Thomas D. O’Rourke. GIRAFFE performs internal 
Monte Carlo analysis to damage pipes in the 
system for multiple scenarios. The water 
supplies developed by GIRAFFE were 
aggregated into the likely water supplies for 
each FRA. It should be noted that the likely 
water supplies for each FRA assumed no water 
from the City's municipal water system 
(MWSS), which is quite conservative and highly 
unlikely even after a seismic event. The 

li bilit   f  h FRA i  l l t d i  

R7
[for F10]

The SFPUC should (a) continue its efforts to 
complete a more detailed analysis of 
emergency firefighting water needs (including 
above-the-median needs) by neighborhood, 
and not just by FRA, and (b) present a 
completed analysis to the Board of Supervisors 
by no later than June 30, 2021.

General Manager, San 
Francisco Public Utilities 
Commission
[September 15, 2019]

Will be 
implemented

SFPUC and SFFD will complete this analysis by 
June 30, 2021.

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F11 The City does not have a timeline to fund and 
complete development of a high-pressure, 
multi-sourced, seismically safe emergency 
water supply for all parts of the City, including 
poor neighborhoods that historically have not 
been as well protected as the downtown 
business district and many richer 
neighborhoods.

General Manager, San 
Francisco Public Utilities 
Commission
[September 15, 2019]

Disagree, partially The EFWS was built after the 1906 earthquake, 
and its location, primarily in the northeast 
portion of San Francisco, corresponds to the 
location of the majority of the city’s population 
at that time. Since 2010, the SFPUC, SFFD, and 
Public Works have made critical improvements 
to the existing EFWS system. Expanding the 
EFWS prior to ensuring that the existing EFWS 
is resilient and reliable would have contradicted 
best engineering practices. The SFPUC and SFFD 
are developing plans that would implement a 
resilient, robust, and redundant potable EFWS 
for the Westside of San Francisco. The potable 
EFWS that is being developed and analyzed 
would propose  the best method for bringing a 
robust and resilient high-pressure firefighting 
water system to the Western neighborhoods in 
San Francisco that is capable of providing water 
to the SFFD firefighters at the high-pressure 
needed for firefighters to combat large fires 
after a seismic event, and is likely to include 
over 14 miles of new EFWS pipelines and 
potentially two new pump stations likely to be 
supplied by four water sources. The SFPUC and 
SFFD’s potable EFWS is being designed in a 
manner that allows for agility and the flexibility 
to add new technologies and water sources, 
and in a manner that allows the piping network 
to be extended in the future to serve additional 
areas.                                                                                                    

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F12 The SFPUC has not developed a number of the 
routine maintenance plans recommended in a 
2014 report (CS-199), and has not adequately 
defined which AWSS valves are “critical” and 
therefore require increased attention.

General Manager, San 
Francisco Public Utilities 
Commission
[September 15, 2019]

Disagree, wholly Since taking over maintenance responsibilities, 
SFPUC has completed significant maintenance 
activities. For example, on a monthly basis, staff 
from the SFPUC test both Pump Station #1 and 
Pump Station #2. There are 6 maintenance 
recommendations provided in the CS-199 study 
as shown below in Table 7-1 from CS-199. The 
SFPUC has developed several of the routine 
maintenance plans recommended in the report 
or has determined the recommended 
maintenance practice is not necessary (i.e. 
flushing of a non-potable water system).                                                                                                                                 

Maintenance Recommendations, CS. 199 Task 
11 TM:                                                                                                                                                     
Maintenance Recommendation 1: Confirm that 
all AWSS assets are entered into CDD's asset 
management system and PM's are established                                                                                                                                                                                                                                 
SFPUC Response: All AWSS asset locations are 
entered into CDD's Maximo and GIS databases. 
PM's are established for regular maintenance.                                                                                                                                                                                                                       

Maintenance Recommendation 2: Perform 
Regular maintenance and testing                                                                                             
SFPUC Response: According to SFPUC Maximo 
maintenance/testing records, regular 
maintenance and testing is performed in 
accordance with maintenance plans.                                                                                                                                                                        

Maintenance Recommendation 3: Check, flush 
d i  ll ti  ti  l l                                                                       

R9
[for F12]

By no later than December 31, 2020 the SFPUC, 
with the advice and subject to the approval of 
the SFFD, should (a) implement “best practices” 
for the maintenance of AWSS assets, and (b) 
redefine which AWSS valves in the system are 
“critical,” and, therefore, require more 
attention and priority in the SFPUC’s 
maintenance plans.

General Manager, San 
Francisco Public Utilities 
Commission
[September 15, 2019]

Has been 
implemented

(a) SFPUC implements “best practices” for the 
maintenance of AWSS assets in collaboration 
with SFFD, and consistent with the terms of the 
Memorandum of Understanding Regarding 
Operation and Maintenance of San Francisco 
Water Supply Systems Related to Fire 
Suppression (MOU), SFPUC will seek SFFD’s 
written approval for “any modifications that 
could compromise”  the system’s function as a 
high pressure firefighting system (MOU, page 
2).
(b) The AWSS critical valves have been 
identified and will be exercised every year 
through the AWSS Critical Valve Exercise 
Program.



Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F13 In the 2015 MOU between the SFFD and the 
SFPUC, the two agencies agreed to conduct 
joint AWSS trainings annually, but there is no 
formal protocol outlining specific joint AWSS 
exercises or drills using hypothetical disaster 
scenarios, such as a major earthquake.

General Manager, San 
Francisco Public Utilities 
Commission
[September 15, 2019]

Disagree, partially There are no formal protocol outlining specific 
joint AWSS exercises or drills in the MOU; 
however, there are multiple opportunities to 
train together during operation, maintenance, 
and construction of improvement projects for 
the AWSS facilities as previously described in 
the response to the Grand Jury questions sent 
in May 2019.

The SFFD and SFPUC have had multiple field 
training opportunities during the maintenance 
and start-up testing of AWSS facilities in the last 
5 years.  For example, on December 20, 2018, 
SFFD and SFPUC personnel conducted 
emergency generator start-up procedures for 
Pump Station No. 2 (PS2). On April 5, 2018 
SFPUC and SFFD performed joint-department 
full-scale test of AWSS Pump Station No. 1 (PS1) 
including pumping seawater into an isolated 
section of the AWSS distribution through 
system hydrants.  On August 29, 2018, SFPUC, 
SFFD and DPW personnel conducted a seawater 
drafting drill and confirmation test from the 
new suction connection at Pier 50.  In addition, 
SFFD and SFPUC periodically test different 
facilities to assure systems are in good working 
order, and to train personnel on operations and 
joint-agency communications.  For example, a 
full-scale emergency exercise was performed 
between SFFD and SFPUC staff in January 2016 

t I l i  C k  hi h i l d th  Ph i  

R10
[for F13]

By no later than June 30, 2020, the 2015 MOU 
between the SFPUC and the SFFD should be 
amended to include a detailed roadmap for 
annual emergency response exercises, including 
simulated disaster and earthquake drills 
involving the AWSS and the PWSS.

General Manager, San 
Francisco Public Utilities 
Commission
[September 15, 2019]

Will be 
implemented

SFFD and SFPUC will work together to amend 
the MOU by June 30, 2020. 
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Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F1 Fires resulting from an earthquake represent a 
significant risk of widespread damage and 
potential loss of life in San Francisco.

Chief, San Francisco Fire 
Department
[September 15, 2019]

Agree with the 
finding

R1
[for F1-F6]

By no later than December 31, 2020, the Mayor, 
the SFPUC, the SFFD, and the Office of 
Resilience and Capital Planning should jointly 
present to the Board of Supervisors a detailed 
plan to ensure the City is well prepared to fight 
fires in all parts of San Francisco in the event of 
a 1906-magnitude (7.8) earthquake.

Chief, San Francisco Fire 
Department
[September 15, 2019]

Will be 
implemented

Ensuring that San Francisco has the 
infrastructure and resources to be well 
prepared to fight fires in all parts of San 
Francisco is something that will be a focus of 
the next 10-Year Capital Plan. Per 
Administrative Code 3.20, that Plan must be 
submitted to the Mayor and Board no later 
than March 1 of each odd-numbered year for 
approval no later than May 1. The requested 
presentation would be delivered as part of that 
Plan’s submission to enable holistic planning 
across San Francisco’s resilience challenges. 
Updates available on this timeline would be 
included. The City cannot discuss the project 
and timeline until the ESER 2020 plan passes. 
For this reason, the City will sync this 
recommendation with the Capital Plan, and 
push back the timeline to December 31, 2021. 

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F1 Fires resulting from an earthquake represent a 
significant risk of widespread damage and 
potential loss of life in San Francisco.

Chief, San Francisco Fire 
Department
[September 15, 2019]

Agree with the 
finding

R2
[for F1-F6]

The plan discussed in Recommendation R1 
should include a detailed proposal, including 
financing sources, for the installation within 15 
years of a high-pressure, multi-sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, i.e., by no later than June 30, 2034.

Chief, San Francisco Fire 
Department
[September 15, 2019]

Requires further 
analysis

The commitment of sources for specific uses on 
specific timelines for San Francisco’s public 
infrastructure is the work of the 10-Year Capital 
Plan. The plan discussed in Recommendation 1 
will be acknowledged in the Capital Plan, and 
based on analysis, will be done on the capital 
plan timeline. The capital planning process 
gathers, documents, and balances planned 
funding for needs across the public 
infrastructure portfolio and across San 
Francisco’s resilience challenges. The Capital 
Plan has longstanding funding principles to 
guide the prioritization of public infrastructure 
investments. These investments are tiered: (1) 
address legal and/or regulatory mandates; (2) 
ensure public safety and enhance resilience; (3) 
preserve assets and promote sustainability; (4) 
advance planned and programmatic needs; and 
(5) promote economic development. In the 
next 10-Year Capital Plan and those that follow, 
the City will continue to analyze priority 
projects and programs and identify sources to 
advance those priorities. Committing to entirely 
funding a single program out of context and 
without regard for the trade-offs of that 
commitment would be out of step with the 
City’s longstanding and highly regarded capital 
planning process and likely create significant 
vulnerabilities elsewhere in the portfolio.

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F2 The municipal water supply system (MWSS) is 
highly vulnerable to damage from a major 
earthquake and is not a reliable source for 
water supply for firefighting after a major 
earthquake.

Chief, San Francisco Fire 
Department
[September 15, 2019]

Disagree, partially The MWSS has been significantly upgraded in 
the last 15 years through the Water Supply 
Improvement Program (WSIP) initiated by the 
SFPUC. The goals of WSIP included to reduce 
vulnerability of the water system to damage 
from earthquakes and increase overall water 
system reliability. There were 35 in-city projects 
within the $4.8 billion-dollar program. The 
WSIP was the largest capital program ever 
undertaken by San Francisco, and one of the 
largest water infrastructure programs in the 
nation. Additionally, it is one of the only 
comprehensive and strategic infrastructure 
programs targeted specifically at improving a 
water system’s seismic reliability and resiliency. 
Additionally, it is unique because the WSIP 
utilized a 7.8 magnitude earthquake as its 
seismic Level of Service. 

R1
[for F1-F6]

By no later than December 31, 2020, the Mayor, 
the SFPUC, the SFFD, and the Office of 
Resilience and Capital Planning should jointly 
present to the Board of Supervisors a detailed 
plan to ensure the City is well prepared to fight 
fires in all parts of San Francisco in the event of 
a 1906-magnitude (7.8) earthquake.

Chief, San Francisco Fire 
Department
[September 15, 2019]

Will be 
implemented

Ensuring that San Francisco has the 
infrastructure and resources to be well 
prepared to fight fires in all parts of San 
Francisco is something that will be a focus of 
the next 10-Year Capital Plan. Per 
Administrative Code 3.20, that Plan must be 
submitted to the Mayor and Board no later 
than March 1 of each odd-numbered year for 
approval no later than May 1. The requested 
presentation would be delivered as part of that 
Plan’s submission to enable holistic planning 
across San Francisco’s resilience challenges. 
Updates available on this timeline would be 
included. The City cannot discuss the project 
and timeline until the ESER 2020 plan passes. 
For this reason, the City will sync this 
recommendation with the Capital Plan, and 
push back the timeline to December 31, 2021. 

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F2 The municipal water supply system (MWSS) is 
highly vulnerable to damage from a major 
earthquake and is not a reliable source for 
water supply for firefighting after a major 
earthquake.

Chief, San Francisco Fire 
Department
[September 15, 2019]

Disagree, partially The MWSS has been significantly upgraded in 
the last 15 years through the Water Supply 
Improvement Program (WSIP) initiated by the 
SFPUC. The goals of WSIP included to reduce 
vulnerability of the water system to damage 
from earthquakes and increase overall water 
system reliability. There were 35 in-city projects 
within the $4.8 billion-dollar program. The 
WSIP was the largest capital program ever 
undertaken by San Francisco, and one of the 
largest water infrastructure programs in the 
nation. Additionally, it is one of the only 
comprehensive and strategic infrastructure 
programs targeted specifically at improving a 
water system’s seismic reliability and resiliency. 
Additionally, it is unique because the WSIP 
utilized a 7.8 magnitude earthquake as its 
seismic Level of Service. 

R2
[for F1-F6]

The plan discussed in Recommendation R1 
should include a detailed proposal, including 
financing sources, for the installation within 15 
years of a high-pressure, multi-sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, i.e., by no later than June 30, 2034.

Chief, San Francisco Fire 
Department
[September 15, 2019]

Requires further 
analysis

The commitment of sources for specific uses on 
specific timelines for San Francisco’s public 
infrastructure is the work of the 10-Year Capital 
Plan. The plan discussed in Recommendation 1 
will be acknowledged in the Capital Plan, and 
based on analysis, will be done on the capital 
plan timeline. The capital planning process 
gathers, documents, and balances planned 
funding for needs across the public 
infrastructure portfolio and across San 
Francisco’s resilience challenges. The Capital 
Plan has longstanding funding principles to 
guide the prioritization of public infrastructure 
investments. These investments are tiered: (1) 
address legal and/or regulatory mandates; (2) 
ensure public safety and enhance resilience; (3) 
preserve assets and promote sustainability; (4) 
advance planned and programmatic needs; and 
(5) promote economic development. In the 
next 10-Year Capital Plan and those that follow, 
the City will continue to analyze priority 
projects and programs and identify sources to 
advance those priorities. Committing to entirely 
funding a single program out of context and 
without regard for the trade-offs of that 
commitment would be out of step with the 
City’s longstanding and highly regarded capital 
planning process and likely create significant 
vulnerabilities elsewhere in the portfolio.

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F3 Approximately 30 cisterns have recently been 
added with funds from ESER bonds, but cisterns 
only have up to about an hour of water supply 
and thus do not provide sufficient water for 
fighting fires following a major earthquake.

Chief, San Francisco Fire 
Department
[September 15, 2019]

Agree with the 
finding

Cisterns serve as one of many important tools 
for use by the SFFD in response to a disaster.  
Cistern locations are strategically located in the 
City in the event of a major conflagration to 
assist as a “Demarcation Line” on some of The 
City’s major thoroughfares. This was realized 
after the 1906 earthquake. With work 
accomplished through the ESER bond program, 
cisterns have been seismically improved 
throughout the City and the overall number of 
cisterns has increased to approximately 230, 
providing the Fire Department access to 
millions of gallons of water in an emergency. 

R1
[for F1-F6]

By no later than December 31, 2020, the Mayor, 
the SFPUC, the SFFD, and the Office of 
Resilience and Capital Planning should jointly 
present to the Board of Supervisors a detailed 
plan to ensure the City is well prepared to fight 
fires in all parts of San Francisco in the event of 
a 1906-magnitude (7.8) earthquake.

Chief, San Francisco Fire 
Department
[September 15, 2019]

Will be 
implemented

Ensuring that San Francisco has the 
infrastructure and resources to be well 
prepared to fight fires in all parts of San 
Francisco is something that will be a focus of 
the next 10-Year Capital Plan. Per 
Administrative Code 3.20, that Plan must be 
submitted to the Mayor and Board no later 
than March 1 of each odd-numbered year for 
approval no later than May 1. The requested 
presentation would be delivered as part of that 
Plan’s submission to enable holistic planning 
across San Francisco’s resilience challenges. 
Updates available on this timeline would be 
included. The City cannot discuss the project 
and timeline until the ESER 2020 plan passes. 
For this reason, the City will sync this 
recommendation with the Capital Plan, and 
push back the timeline to December 31, 2021. 



Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F3 Approximately 30 cisterns have recently been 
added with funds from ESER bonds, but cisterns 
only have up to about an hour of water supply 
and thus do not provide sufficient water for 
fighting fires following a major earthquake.

Chief, San Francisco Fire 
Department
[September 15, 2019]

Agree with the 
finding

Cisterns serve as one of many important tools 
for use by the SFFD in response to a disaster.  
Cistern locations are strategically located in the 
City in the event of a major conflagration to 
assist as a “Demarcation Line” on some of The 
City’s major thoroughfares. This was realized 
after the 1906 earthquake. With work 
accomplished through the ESER bond program, 
cisterns have been seismically improved 
throughout the City and the overall number of 
cisterns has increased to approximately 230, 
providing the Fire Department access to 
millions of gallons of water in an emergency. 

R2
[for F1-F6]

The plan discussed in Recommendation R1 
should include a detailed proposal, including 
financing sources, for the installation within 15 
years of a high-pressure, multi-sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, i.e., by no later than June 30, 2034.

Chief, San Francisco Fire 
Department
[September 15, 2019]

Requires further 
analysis

The commitment of sources for specific uses on 
specific timelines for San Francisco’s public 
infrastructure is the work of the 10-Year Capital 
Plan. The plan discussed in Recommendation 1 
will be acknowledged in the Capital Plan, and 
based on analysis, will be done on the capital 
plan timeline. The capital planning process 
gathers, documents, and balances planned 
funding for needs across the public 
infrastructure portfolio and across San 
Francisco’s resilience challenges. The Capital 
Plan has longstanding funding principles to 
guide the prioritization of public infrastructure 
investments. These investments are tiered: (1) 
address legal and/or regulatory mandates; (2) 
ensure public safety and enhance resilience; (3) 
preserve assets and promote sustainability; (4) 
advance planned and programmatic needs; and 
(5) promote economic development. In the 
next 10-Year Capital Plan and those that follow, 
the City will continue to analyze priority 
projects and programs and identify sources to 
advance those priorities. Committing to entirely 
funding a single program out of context and 
without regard for the trade-offs of that 
commitment would be out of step with the 
City’s longstanding and highly regarded capital 
planning process and likely create significant 
vulnerabilities elsewhere in the portfolio.

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F4 The City’s high-pressure emergency water 
supply system, known as the Auxiliary Water 
Supply System (AWSS), does not cover large 
parts of Supervisorial Districts 1, 4, 7 and 11, 
roughly one-third of the City’s developed area. 
As a result, these districts are not adequately 
protected from fires after a major earthquake.

Chief, San Francisco Fire 
Department
[September 15, 2019]

Agree with the 
finding

The SFPUC, SFFD, and San Francisco Public 
Works (SFPW) are committed to increasing fire 
protection throughout San Francisco. Since the 
passage of the first Earthquake Safety and 
Emergency Response Bond in 2010, the three 
agencies have been implementing projects to 
improve the AWSS system’s seismic reliability 
and range of coverage. Enhancing the AWSS 
range of coverage to all areas of the City would 
require the allocation of funds to do so. The 
three agencies will continue to develop and 
implement projects utilizing new and proven 
technologies that improve upon the original 
system design. There have been many 
advancements in earthquake resistant pipeline 
design and materials, hydrants, and seismic 
valves since the early 1900s, and the City 
intends to use the best possible technology 
available to meet the performance standards of 
the SFFD.

R1
[for F1-F6]

By no later than December 31, 2020, the Mayor, 
the SFPUC, the SFFD, and the Office of 
Resilience and Capital Planning should jointly 
present to the Board of Supervisors a detailed 
plan to ensure the City is well prepared to fight 
fires in all parts of San Francisco in the event of 
a 1906-magnitude (7.8) earthquake.

Chief, San Francisco Fire 
Department
[September 15, 2019]

Will be 
implemented

Ensuring that San Francisco has the 
infrastructure and resources to be well 
prepared to fight fires in all parts of San 
Francisco is something that will be a focus of 
the next 10-Year Capital Plan. Per 
Administrative Code 3.20, that Plan must be 
submitted to the Mayor and Board no later 
than March 1 of each odd-numbered year for 
approval no later than May 1. The requested 
presentation would be delivered as part of that 
Plan’s submission to enable holistic planning 
across San Francisco’s resilience challenges. 
Updates available on this timeline would be 
included. The City cannot discuss the project 
and timeline until the ESER 2020 plan passes. 
For this reason, the City will sync this 
recommendation with the Capital Plan, and 
push back the timeline to December 31, 2021. 

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F4 The City’s high-pressure emergency water 
supply system, known as the Auxiliary Water 
Supply System (AWSS), does not cover large 
parts of Supervisorial Districts 1, 4, 7 and 11, 
roughly one-third of the City’s developed area. 
As a result, these districts are not adequately 
protected from fires after a major earthquake.

Chief, San Francisco Fire 
Department
[September 15, 2019]

Agree with the 
finding

The SFPUC, SFFD, and San Francisco Public 
Works (SFPW) are committed to increasing fire 
protection throughout San Francisco. Since the 
passage of the first Earthquake Safety and 
Emergency Response Bond in 2010, the three 
agencies have been implementing projects to 
improve the AWSS system’s seismic reliability 
and range of coverage. Enhancing the AWSS 
range of coverage to all areas of the City would 
require the allocation of funds to do so. The 
three agencies will continue to develop and 
implement projects utilizing new and proven 
technologies that improve upon the original 
system design. There have been many 
advancements in earthquake resistant pipeline 
design and materials, hydrants, and seismic 
valves since the early 1900s, and the City 
intends to use the best possible technology 
available to meet the performance standards of 
the SFFD.

R2
[for F1-F6]

The plan discussed in Recommendation R1 
should include a detailed proposal, including 
financing sources, for the installation within 15 
years of a high-pressure, multi-sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, i.e., by no later than June 30, 2034.

Chief, San Francisco Fire 
Department
[September 15, 2019]

Requires further 
analysis

The commitment of sources for specific uses on 
specific timelines for San Francisco’s public 
infrastructure is the work of the 10-Year Capital 
Plan. The plan discussed in Recommendation 1 
will be acknowledged in the Capital Plan, and 
based on analysis, will be done on the capital 
plan timeline. The capital planning process 
gathers, documents, and balances planned 
funding for needs across the public 
infrastructure portfolio and across San 
Francisco’s resilience challenges. The Capital 
Plan has longstanding funding principles to 
guide the prioritization of public infrastructure 
investments. These investments are tiered: (1) 
address legal and/or regulatory mandates; (2) 
ensure public safety and enhance resilience; (3) 
preserve assets and promote sustainability; (4) 
advance planned and programmatic needs; and 
(5) promote economic development. In the 
next 10-Year Capital Plan and those that follow, 
the City will continue to analyze priority 
projects and programs and identify sources to 
advance those priorities. Committing to entirely 
funding a single program out of context and 
without regard for the trade-offs of that 
commitment would be out of step with the 
City’s longstanding and highly regarded capital 
planning process and likely create significant 
vulnerabilities elsewhere in the portfolio.

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F4 The City’s high-pressure emergency water 
supply system, known as the Auxiliary Water 
Supply System (AWSS), does not cover large 
parts of Supervisorial Districts 1, 4, 7 and 11, 
roughly one-third of the City’s developed area. 
As a result, these districts are not adequately 
protected from fires after a major earthquake.

Chief, San Francisco Fire 
Department
[September 15, 2019]

Agree with the 
finding

The SFPUC, SFFD, and San Francisco Public 
Works (SFPW) are committed to increasing fire 
protection throughout San Francisco. Since the 
passage of the first Earthquake Safety and 
Emergency Response Bond in 2010, the three 
agencies have been implementing projects to 
improve the AWSS system’s seismic reliability 
and range of coverage. Enhancing the AWSS 
range of coverage to all areas of the City would 
require the allocation of funds to do so. The 
three agencies will continue to develop and 
implement projects utilizing new and proven 
technologies that improve upon the original 
system design. There have been many 
advancements in earthquake resistant pipeline 
design and materials, hydrants, and seismic 
valves since the early 1900s, and the City 
intends to use the best possible technology 
available to meet the performance standards of 
the SFFD.

R5
[for F4]

The SFFD should strategically locate the 
majority of the PWSS hose tenders in areas that 
at present only have low-pressure hydrants 
and/or cisterns.

Chief, San Francisco Fire 
Department
[September 15, 2019]

Will be 
implemented

The Department is currently finalizing 
specifications for these units, after which they 
will go out to bid through the City’s 
procurement processes before construction.  It 
is anticipated the Department will take receipt 
of these units in the second half of 2020/early 
2021.  These hose tenders are a heavy-duty 
apparatus designed to be able to be deployed 
and moved throughout the City depending on 
need, giving the Department needed 
operational flexibility in its response.

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F5 A high-pressure, multi-sourced, seismically safe 
emergency firefighting water supply will be 
costly but is essential to protect the City.

Chief, San Francisco Fire 
Department
[September 15, 2019]

Agree with the 
finding

As the City considers what is essential to 
protect San Francisco, it is important to 
acknowledge our multiple, complex resilience 
challenges. These challenges are documented 
in the Resilient SF strategy (2016) and underlie 
the strategic efforts of our capital investments 
as represented in the 10-Year Capital Plan (last 
updated 2019). These challenges are: 
Earthquakes, Sea Level Rise/Climate Change, 
Aging Infrastructure, Unaffordability, and Social 
Inequity. All of these challenges represent 
meaningful threats to San Franciscans, their 
property, and their ability to make a life in the 
city. In making decisions about priority 
investments, San Francisco must keep an eye 
on all of these challenges, identify the areas of 
greatest need across them, and make progress 
on all fronts simultaneously. The City has taken 
significant steps since 2010 to ensure that the 
City has a high-pressure multi-sourced, 
seismically safe EFWS. Since the passage of the 
first Earthquake Safety and Emergency 
Response Bond in 2010, SFPUC, SFFD, SF Public 
Works have been implementing projects to 
improve the system’s seismic reliability and 
range of coverage. The three agencies will 
continue to implement projects utilizing new 
and proven technologies that improve upon the 
original system design.   

R1
[for F1-F6]

By no later than December 31, 2020, the Mayor, 
the SFPUC, the SFFD, and the Office of 
Resilience and Capital Planning should jointly 
present to the Board of Supervisors a detailed 
plan to ensure the City is well prepared to fight 
fires in all parts of San Francisco in the event of 
a 1906-magnitude (7.8) earthquake.

Chief, San Francisco Fire 
Department
[September 15, 2019]

Will be 
implemented

Ensuring that San Francisco has the 
infrastructure and resources to be well 
prepared to fight fires in all parts of San 
Francisco is something that will be a focus of 
the next 10-Year Capital Plan. Per 
Administrative Code 3.20, that Plan must be 
submitted to the Mayor and Board no later 
than March 1 of each odd-numbered year for 
approval no later than May 1. The requested 
presentation would be delivered as part of that 
Plan’s submission to enable holistic planning 
across San Francisco’s resilience challenges. 
Updates available on this timeline would be 
included. The City cannot discuss the project 
and timeline until the ESER 2020 plan passes. 
For this reason, the City will sync this 
recommendation with the Capital Plan, and 
push back the timeline to December 31, 2021. 



Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F5 A high-pressure, multi-sourced, seismically safe 
emergency firefighting water supply will be 
costly but is essential to protect the City.

Chief, San Francisco Fire 
Department
[September 15, 2019]

Agree with the 
finding

As the City considers what is essential to 
protect San Francisco, it is important to 
acknowledge our multiple, complex resilience 
challenges. These challenges are documented 
in the Resilient SF strategy (2016) and underlie 
the strategic efforts of our capital investments 
as represented in the 10-Year Capital Plan (last 
updated 2019). These challenges are: 
Earthquakes, Sea Level Rise/Climate Change, 
Aging Infrastructure, Unaffordability, and Social 
Inequity. All of these challenges represent 
meaningful threats to San Franciscans, their 
property, and their ability to make a life in the 
city. In making decisions about priority 
investments, San Francisco must keep an eye 
on all of these challenges, identify the areas of 
greatest need across them, and make progress 
on all fronts simultaneously. The City has taken 
significant steps since 2010 to ensure that the 
City has a high-pressure multi-sourced, 
seismically safe EFWS. Since the passage of the 
first Earthquake Safety and Emergency 
Response Bond in 2010, SFPUC, SFFD, SF Public 
Works have been implementing projects to 
improve the system’s seismic reliability and 
range of coverage. The three agencies will 
continue to implement projects utilizing new 
and proven technologies that improve upon the 
original system design.   

R2
[for F1-F6]

The plan discussed in Recommendation R1 
should include a detailed proposal, including 
financing sources, for the installation within 15 
years of a high-pressure, multi-sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, i.e., by no later than June 30, 2034.

Chief, San Francisco Fire 
Department
[September 15, 2019]

Requires further 
analysis

The commitment of sources for specific uses on 
specific timelines for San Francisco’s public 
infrastructure is the work of the 10-Year Capital 
Plan. The plan discussed in Recommendation 1 
will be acknowledged in the Capital Plan, and 
based on analysis, will be done on the capital 
plan timeline. The capital planning process 
gathers, documents, and balances planned 
funding for needs across the public 
infrastructure portfolio and across San 
Francisco’s resilience challenges. The Capital 
Plan has longstanding funding principles to 
guide the prioritization of public infrastructure 
investments. These investments are tiered: (1) 
address legal and/or regulatory mandates; (2) 
ensure public safety and enhance resilience; (3) 
preserve assets and promote sustainability; (4) 
advance planned and programmatic needs; and 
(5) promote economic development. In the 
next 10-Year Capital Plan and those that follow, 
the City will continue to analyze priority 
projects and programs and identify sources to 
advance those priorities. Committing to entirely 
funding a single program out of context and 
without regard for the trade-offs of that 
commitment would be out of step with the 
City’s longstanding and highly regarded capital 
planning process and likely create significant 
vulnerabilities elsewhere in the portfolio.

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F6 Unless the City increases funding levels, it will 
be several decades (i.e., after the USGS predicts 
one or more major earthquakes will occur) 
before the southern parts of the City have a 
high-pressure, multi-sourced, seismically safe 
emergency firefighting water supply.

Chief, San Francisco Fire 
Department
[September 15, 2019]

Disagree, wholly Decisions about programming and funding 
levels of future ESER bonds and other 
complementary sources that could support the 
expansion of the AWSS have yet to be made. 

R1
[for F1-F6]

By no later than December 31, 2020, the Mayor, 
the SFPUC, the SFFD, and the Office of 
Resilience and Capital Planning should jointly 
present to the Board of Supervisors a detailed 
plan to ensure the City is well prepared to fight 
fires in all parts of San Francisco in the event of 
a 1906-magnitude (7.8) earthquake.

Chief, San Francisco Fire 
Department
[September 15, 2019]

Will be 
implemented

Ensuring that San Francisco has the 
infrastructure and resources to be well 
prepared to fight fires in all parts of San 
Francisco is something that will be a focus of 
the next 10-Year Capital Plan. Per 
Administrative Code 3.20, that Plan must be 
submitted to the Mayor and Board no later 
than March 1 of each odd-numbered year for 
approval no later than May 1. The requested 
presentation would be delivered as part of that 
Plan’s submission to enable holistic planning 
across San Francisco’s resilience challenges. 
Updates available on this timeline would be 
included. The City cannot discuss the project 
and timeline until the ESER 2020 plan passes. 
For this reason, the City will sync this 
recommendation with the Capital Plan, and 
push back the timeline to December 31, 2021. 

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F6 Unless the City increases funding levels, it will 
be several decades (i.e., after the USGS predicts 
one or more major earthquakes will occur) 
before the southern parts of the City have a 
high-pressure, multi-sourced, seismically safe 
emergency firefighting water supply.

Chief, San Francisco Fire 
Department
[September 15, 2019]

Disagree, wholly Decisions about programming and funding 
levels of future ESER bonds and other 
complementary sources that could support the 
expansion of the AWSS have yet to be made. 

R2
[for F1-F6]

The plan discussed in Recommendation R1 
should include a detailed proposal, including 
financing sources, for the installation within 15 
years of a high-pressure, multi-sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, i.e., by no later than June 30, 2034.

Chief, San Francisco Fire 
Department
[September 15, 2019]

Requires further 
analysis

The commitment of sources for specific uses on 
specific timelines for San Francisco’s public 
infrastructure is the work of the 10-Year Capital 
Plan. The plan discussed in Recommendation 1 
will be acknowledged in the Capital Plan, and 
based on analysis, will be done on the capital 
plan timeline. The capital planning process 
gathers, documents, and balances planned 
funding for needs across the public 
infrastructure portfolio and across San 
Francisco’s resilience challenges. The Capital 
Plan has longstanding funding principles to 
guide the prioritization of public infrastructure 
investments. These investments are tiered: (1) 
address legal and/or regulatory mandates; (2) 
ensure public safety and enhance resilience; (3) 
preserve assets and promote sustainability; (4) 
advance planned and programmatic needs; and 
(5) promote economic development. In the 
next 10-Year Capital Plan and those that follow, 
the City will continue to analyze priority 
projects and programs and identify sources to 
advance those priorities. Committing to entirely 
funding a single program out of context and 
without regard for the trade-offs of that 
commitment would be out of step with the 
City’s longstanding and highly regarded capital 
planning process and likely create significant 
vulnerabilities elsewhere in the portfolio.

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F6 Unless the City increases funding levels, it will 
be several decades (i.e., after the USGS predicts 
one or more major earthquakes will occur) 
before the southern parts of the City have a 
high-pressure, multi-sourced, seismically safe 
emergency firefighting water supply.

Chief, San Francisco Fire 
Department
[September 15, 2019]

Disagree, wholly Decisions about programming and funding 
levels of future ESER bonds and other 
complementary sources that could support the 
expansion of the AWSS have yet to be made. 

R4
[for F6-F7]

As interim measure, by no later than June 30, 
2021, the City should purchase the 20 new 
PWSS hose tenders being requested by the 
SFFD, to replace and expand its currently 
inadequate inventory.

Chief, San Francisco Fire 
Department
[September 15, 2019]

Requires further 
analysis

The Fire Department has been allocated 
funding to purchase five units through funds 
from the FY19-20 City budget and an allocation 
from the State.  The Department is currently 
working with the Office of Contract 
Administration to develop a multi-year term 
contract for hose tenders so in the case that 
additional funding is secured in future years, 
the Department will be able to reduce the 
amount of time for procurement of the 
apparatus. Each hose tender cost $1 million 
each, and we need to weigh purchase of 
additional hose tenders to other budget 
request and priority. 

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F7 The existing Portable Water Supply System 
(PWSS) inventory is inadequate.  Investing in 
more PWSS hose tenders would provide a 
relatively quick, cost-effective interim means to 
improve protection of the southern and 
western parts of the City until a high-pressure, 
multi-sourced, seismically safe emergency 
water supply can be developed in those areas.

Chief, San Francisco Fire 
Department
[September 15, 2019]

Agree with the 
finding

The Fire Department has been allocated 
funding to purchase five units through funds 
from the FY19-20 City budget and an allocation 
from the State. While the Department currently 
has five older hose tenders spread-out 
throughout the City, these new units are much 
more modern and provide the Department with 
a number of operational benefits, including the 
following: the capability of pumping and 
drafting water from any water source; 
extending the current AWSS system 
infrastructure; carrying 6,000 feet of hose for 
deployment; a 5,500 gallon per minute (GPM) 
on-board water pump and a 3,000 GPM 
portable submersible water pump; on-board 
monitor with a 525 foot reach; and four wheel 
drive.  In addition, the Department has been 
successful in advocating and receiving Federal 
grant funds to assist with purchasing various 
PWSS equipment (valves, hose, ramps, etc.), 
and will continue to advocate for alternative 
sources of funding to increase the inventory of 
PWSS equipment.

R4
[for F6-F7]

As interim measure, by no later than June 30, 
2021, the City should purchase the 20 new 
PWSS hose tenders being requested by the 
SFFD, to replace and expand its currently 
inadequate inventory.

Chief, San Francisco Fire 
Department
[September 15, 2019]

Requires further 
analysis

The Fire Department has been allocated 
funding to purchase five units through funds 
from the FY19-20 City budget and an allocation 
from the State.  The Department is currently 
working with the Office of Contract 
Administration to develop a multi-year term 
contract for hose tenders so in the case that 
additional funding is secured in future years, 
the Department will be able to reduce the 
amount of time for procurement of the 
apparatus. Each hose tender cost $1 million 
each, and we need to weigh purchase of 
additional hose tenders to other budget 
request and priority. 

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F8 Redundancy is an important feature of an 
emergency firefighting water system.

Chief, San Francisco Fire 
Department
[September 15, 2019]

Agree with the 
finding

R6
[for F8-F9]

The SFPUC, the SFFD and the SF Department of 
the Environment should study adding salt-
water pump stations to improve the 
redundancy of water sources, especially on the 
west side.  Findings and recommendations from 
this study should be presented to the Board of 
Supervisors by no later than June 30, 2021.

Chief, San Francisco Fire 
Department
[September 15, 2019]

Will be 
implemented

SFPUC and SFFD will complete this study by 
June 30, 2021.



Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F9 Current plans to extend protections to the 
western part of the City do not include any high-
pressure water sources north of Golden Gate 
Park.

Chief, San Francisco Fire 
Department
[September 15, 2019]

Disagree, partially While it is true that the SFPUC and SFFD are 
studying four potential water sources proposed 
to supply a potable EFWS on the west side of 
the City, which are not located north of Golden 
Gate Park, which by no means would reduce 
the proposed system's resiliency, reliability, 
performance, or ability to provide abundant 
high-pressure water for fire suppression to the 
Richmond District after a seismic event. San 
Francisco is unique in that there are 11 in-city 
reservoirs, with a total water capacity of 
approximately 413,000,000 gallons. 
Additionally, Lake Merced, also located within 
City Limits, has an additional approximately 
1,000,000,000 gallons. The potable EFWS 
system for the Westside of San Francisco that is 
being developed and analyzed would provide 
that the new EFWS pipeline in the Sunset and 
Richmond Districts could be supplied from four 
sources of water at two locations. The first two 
water sources could be supplied to the EFWS 
pipeline via a 30,000 gallon per minute pump 
station in the vicinity of Lake Merced. The two 
sources being studied for this pump station are 
Lake Merced, which has a water supply of 
approximately one billion gallons, and a 60” 
seismically resilient SFPUC Hetch Hetchy 
Regional Water System pipeline. The proposed 
potable EFWS also is analyzing the inclusion of 
a second 30,000 gallons per minute pump 
t ti  i  th  i i it  f th  SFPUC’  S t 

R6
[for F8-F9]

The SFPUC, the SFFD and the SF Department of 
the Environment should study adding salt-
water pump stations to improve the 
redundancy of water sources, especially on the 
west side.  Findings and recommendations from 
this study should be presented to the Board of 
Supervisors by no later than June 30, 2021.

Chief, San Francisco Fire 
Department
[September 15, 2019]

Will be 
implemented

SFPUC and SFFD will complete this study by 
June 30, 2021.

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F10 The “reliability scores” being used by the SFPUC 
impart an overly optimistic impression of the 
protection provided.

Chief, San Francisco Fire 
Department
[September 15, 2019]

Disagree, partially Fire Response Areas (FRAs) were utilized by 
SFPUC and SFFD in the planning study CS-199. 
This study divided the City into areas based on 
those defined by the SFFD for initial alarm 
response and were called Fire Response Areas 
(FRAs). Probable fire demands were developed 
for each FRA using 1000 sets of fire demands 
generated by Charles Scawthorn, PhD using a 
Monte Carlo analysis of fire ignitions and fire 
growth using the ground motions from the 
design earthquake (7.8 magnitude). The fire 
ignitions were generated using methods similar 
to those used for the Community Action Plan 
for Seismic Safety (CAPSS) study (ATC 2010). 
The fire ignitions subsequently were used to 
develop water demands that were aggregated 
into the likely fire demands for each FRA. The 
water supplies for each FRA were developed 
using the reliability modeling tool GIRAFFE, 
developed at Cornell University by Professor 
Thomas D. O’Rourke. GIRAFFE performs internal 
Monte Carlo analysis to damage pipes in the 
system for multiple scenarios. The water 
supplies developed by GIRAFFE were 
aggregated into the likely water supplies for 
each FRA. It should be noted that the likely 
water supplies for each FRA assumed no water 
from the City's municipal water system 
(MWSS), which is quite conservative and highly 
unlikely even after a seismic event. The 

li bilit   f  h FRA i  l l t d i  

R7
[for F10]

The SFPUC should (a) continue its efforts to 
complete a more detailed analysis of 
emergency firefighting water needs (including 
above-the-median needs) by neighborhood, 
and not just by FRA, and (b) present a 
completed analysis to the Board of Supervisors 
by no later than June 30, 2021.

Chief, San Francisco Fire 
Department
[September 15, 2019]

Will be 
implemented

SFPUC and SFFD will complete this analysis by 
June 30, 2021.

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F11 The City does not have a timeline to fund and 
complete development of a high-pressure, 
multi-sourced, seismically safe emergency 
water supply for all parts of the City, including 
poor neighborhoods that historically have not 
been as well protected as the downtown 
business district and many richer 
neighborhoods.

Chief, San Francisco Fire 
Department
[September 15, 2019]

Disagree, partially The EFWS was built after the 1906 earthquake, 
and its location, primarily in the northeast 
portion of San Francisco, corresponds to the 
location of the majority of the city’s population 
at that time. Since 2010, the SFPUC, SFFD, and 
Public Works have made critical improvements 
to the existing EFWS system. Expanding the 
EFWS prior to ensuring that the existing EFWS 
is resilient and reliable would have contradicted 
best engineering practices. The SFPUC and SFFD 
are developing plans that would implement a 
resilient, robust, and redundant potable EFWS 
for the Westside of San Francisco. The potable 
EFWS that is being developed and analyzed 
would propose  the best method for bringing a 
robust and resilient high-pressure firefighting 
water system to the Western neighborhoods in 
San Francisco that is capable of providing water 
to the SFFD firefighters at the high-pressure 
needed for firefighters to combat large fires 
after a seismic event, and is likely to include 
over 14 miles of new EFWS pipelines and 
potentially two new pump stations likely to be 
supplied by four water sources. The SFPUC and 
SFFD’s potable EFWS is being designed in a 
manner that allows for agility and the flexibility 
to add new technologies and water sources, 
and in a manner that allows the piping network 
to be extended in the future to serve additional 
areas.                                                                                                    

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F13 In the 2015 MOU between the SFFD and the 
SFPUC, the two agencies agreed to conduct 
joint AWSS trainings annually, but there is no 
formal protocol outlining specific joint AWSS 
exercises or drills using hypothetical disaster 
scenarios, such as a major earthquake.

Chief, San Francisco Fire 
Department
[September 15, 2019]

Disagree, partially There are no formal protocol outlining specific 
joint AWSS exercises or drills in the MOU; 
however, there are multiple opportunities to 
train together during operation, maintenance, 
and construction of improvement projects for 
the AWSS facilities as previously described in 
the response to the Grand Jury questions sent 
in May 2019.

The SFFD and SFPUC have had multiple field 
training opportunities during the maintenance 
and start-up testing of AWSS facilities in the last 
5 years.  For example, on December 20, 2018, 
SFFD and SFPUC personnel conducted 
emergency generator start-up procedures for 
Pump Station No. 2 (PS2). On April 5, 2018 
SFPUC and SFFD performed joint-department 
full-scale test of AWSS Pump Station No. 1 (PS1) 
including pumping seawater into an isolated 
section of the AWSS distribution through 
system hydrants.  On August 29, 2018, SFPUC, 
SFFD and DPW personnel conducted a seawater 
drafting drill and confirmation test from the 
new suction connection at Pier 50.  In addition, 
SFFD and SFPUC periodically test different 
facilities to assure systems are in good working 
order, and to train personnel on operations and 
joint-agency communications.  For example, a 
full-scale emergency exercise was performed 
between SFFD and SFPUC staff in January 2016 

t I l i  C k  hi h i l d th  Ph i  

R10
[for F13]

By no later than June 30, 2020, the 2015 MOU 
between the SFPUC and the SFFD should be 
amended to include a detailed roadmap for 
annual emergency response exercises, including 
simulated disaster and earthquake drills 
involving the AWSS and the PWSS.

Chief, San Francisco Fire 
Department
[September 15, 2019]

Will be 
implemented

The Fire Department conducts weekly 
hose/hose tender drills that it rotates through 
companies throughout the City. The Fire 
Department will work with the SFPUC to have 
them in attendance and participate in these 
drills.  SFFD will also commit to working with 
the PUC to enhance the scope and frequency of 
trainings in the future for improved 
collaboration. SFFD and SFPUC will work 
together to amend the MOU by June 30, 2020. 

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

R9
[for F12]

By no later than December 31, 2020 the SFPUC, 
with the advice and subject to the approval of 
the SFFD, should (a) implement “best practices” 
for the maintenance of AWSS assets, and (b) 
redefine which AWSS valves in the system are 
“critical,” and, therefore, require more 
attention and priority in the SFPUC’s 
maintenance plans.

Chief, San Francisco Fire 
Department
[September 15, 2019]

Has been 
implemented

(a) SFPUC implements “best practices” for the 
maintenance of AWSS assets in collaboration 
with SFFD, and consistent with the terms of the 
Memorandum of Understanding Regarding 
Operation and Maintenance of San Francisco 
Water Supply Systems Related to Fire 
Suppression (MOU), SFPUC will seek SFFD’s 
written approval for “any modifications that 
could compromise”  the system’s function as a 
high pressure firefighting system (MOU, page 
2).
(b) The AWSS critical valves have been 
identified and will be exercised every year 
through the AWSS Critical Valve Exercise 
Program.
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Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F6 Unless the City increases funding levels, it will 
be several decades (i.e., after the USGS predicts 
one or more major earthquakes will occur) 
before the southern parts of the City have a 
high-pressure, multi-sourced, seismically safe 
emergency firefighting water supply.

City Administrator
[September 15, 2019]

Disagree, wholly Decisions about programming and funding 
levels of future ESER bonds and other 
complementary sources that could support the 
expansion of the AWSS have yet to be made. 

R1
[for F1-F6]

By no later than December 31, 2020, the Mayor, 
the SFPUC, the SFFD, and the Office of 
Resilience and Capital Planning should jointly 
present to the Board of Supervisors a detailed 
plan to ensure the City is well prepared to fight 
fires in all parts of San Francisco in the event of 
a 1906-magnitude (7.8) earthquake.

City Administrator
[September 15, 2019]

Will be 
implemented

Ensuring that San Francisco has the 
infrastructure and resources to be well 
prepared to fight fires in all parts of San 
Francisco is something that will be a focus of 
the next 10-Year Capital Plan. Per 
Administrative Code 3.20, that Plan must be 
submitted to the Mayor and Board no later 
than March 1 of each odd-numbered year for 
approval no later than May 1. The requested 
presentation would be delivered as part of that 
Plan’s submission to enable holistic planning 
across San Francisco’s resilience challenges. 
Updates available on this timeline would be 
included. The City cannot discuss the project 
and timeline until the ESER 2020 plan passes. 
For this reason, the City will sync this 
recommendation with the Capital Plan, and 
push back the timeline to December 31, 2021. 

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F6 Unless the City increases funding levels, it will 
be several decades (i.e., after the USGS predicts 
one or more major earthquakes will occur) 
before the southern parts of the City have a 
high-pressure, multi-sourced, seismically safe 
emergency firefighting water supply.

City Administrator
[September 15, 2019]

Disagree, wholly Decisions about programming and funding 
levels of future ESER bonds and other 
complementary sources that could support the 
expansion of the AWSS have yet to be made. 

R2
[for F1-F6]

The plan discussed in Recommendation R1 
should include a detailed proposal, including 
financing sources, for the installation within 15 
years of a high-pressure, multi-sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, i.e., by no later than June 30, 2034.

City Administrator
[September 15, 2019]

Requires further 
analysis

The commitment of sources for specific uses on 
specific timelines for San Francisco’s public 
infrastructure is the work of the 10-Year Capital 
Plan. The plan discussed in Recommendation 1 
will be acknowledged in the Capital Plan, and 
based on analysis, will be done on the capital 
plan timeline. The capital planning process 
gathers, documents, and balances planned 
funding for needs across the public 
infrastructure portfolio and across San 
Francisco’s resilience challenges. The Capital 
Plan has longstanding funding principles to 
guide the prioritization of public infrastructure 
investments. These investments are tiered: (1) 
address legal and/or regulatory mandates; (2) 
ensure public safety and enhance resilience; (3) 
preserve assets and promote sustainability; (4) 
advance planned and programmatic needs; and 
(5) promote economic development. In the 
next 10-Year Capital Plan and those that follow, 
the City will continue to analyze priority 
projects and programs and identify sources to 
advance those priorities. Committing to entirely 
funding a single program out of context and 
without regard for the trade-offs of that 
commitment would be out of step with the 
City’s longstanding and highly regarded capital 
planning process and likely create significant 
vulnerabilities elsewhere in the portfolio.

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F6 Unless the City increases funding levels, it will 
be several decades (i.e., after the USGS predicts 
one or more major earthquakes will occur) 
before the southern parts of the City have a 
high-pressure, multi-sourced, seismically safe 
emergency firefighting water supply.

City Administrator
[September 15, 2019]

Disagree, wholly Decisions about programming and funding 
levels of future ESER bonds and other 
complementary sources that could support the 
expansion of the AWSS have yet to be made. 

R8
[for F5, F6, 

F11]

By no later than June 30, 2022, the Mayor and 
the Board of Supervisors should analyze 
whether to propose a separate bond for the 
development of a high-pressure, multi-sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, with a target date of completing 
construction by no later than June 30, 2034.

City Administrator
[September 15, 2019]

Will be 
implemented

The analysis will be performed as part of the 
City’s 10-Year Capital Plan development 
process. The next full update to the Capital Plan 
will be submitted to the Mayor and Board not 
later than March 1, 2021, for approval no later 
than May 1, 2021.

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F11 The City does not have a timeline to fund and 
complete development of a high-pressure, 
multi-sourced, seismically safe emergency 
water supply for all parts of the City, including 
poor neighborhoods that historically have not 
been as well protected as the downtown 
business district and many richer 
neighborhoods.

City Administrator
[September 15, 2019]

Disagree, partially The EFWS was built after the 1906 earthquake, 
and its location, primarily in the northeast 
portion of San Francisco, corresponds to the 
location of the majority of the city’s population 
at that time. Since 2010, the SFPUC, SFFD, and 
Public Works have made critical improvements 
to the existing EFWS system. Expanding the 
EFWS prior to ensuring that the existing EFWS 
is resilient and reliable would have contradicted 
best engineering practices. The SFPUC and SFFD 
are developing plans that would implement a 
resilient, robust, and redundant potable EFWS 
for the Westside of San Francisco. The potable 
EFWS that is being developed and analyzed 
would propose  the best method for bringing a 
robust and resilient high-pressure firefighting 
water system to the Western neighborhoods in 
San Francisco that is capable of providing water 
to the SFFD firefighters at the high-pressure 
needed for firefighters to combat large fires 
after a seismic event, and is likely to include 
over 14 miles of new EFWS pipelines and 
potentially two new pump stations likely to be 
supplied by four water sources. The SFPUC and 
SFFD’s potable EFWS is being designed in a 
manner that allows for agility and the flexibility 
to add new technologies and water sources, 
and in a manner that allows the piping network 
to be extended in the future to serve additional 
areas.                                                                                                    

R8
[for F5, F6, 

F11]

By no later than June 30, 2022, the Mayor and 
the Board of Supervisors should analyze 
whether to propose a separate bond for the 
development of a high-pressure, multi-sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, with a target date of completing 
construction by no later than June 30, 2034.

City Administrator
[September 15, 2019]

Will be 
implemented

The analysis will be performed as part of the 
City’s 10-Year Capital Plan development 
process. The next full update to the Capital Plan 
will be submitted to the Mayor and Board not 
later than March 1, 2021, for approval no later 
than May 1, 2021.
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Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

R6
[for F8-F9]

The SFPUC, the SFFD and the SF Department of 
the Environment should study adding salt-
water pump stations to improve the 
redundancy of water sources, especially on the 
west side.  Findings and recommendations from 
this study should be presented to the Board of 
Supervisors by no later than June 30, 2021.

Director, San Francisco 
Department of the 
Environment
[September 15, 2019]

Will not be 
implemented 
because it is not 
warranted or 
reasonable

Not applicable to the San Francisco Department 
of the Environment
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From: Anatolia Lubos
To: Carroll, John (BOS)
Subject: San Francisco Public Utilities Commission Response (by the Commission President) to the 2018-2019 AWSS

Report
Date: Friday, September 13, 2019 10:14:02 AM
Attachments: President Caen Letter to CGJ.pdf

 

From: Civil Grand Jury <CGrandJury@sftc.org> 
Sent: Wednesday, September 11, 2019 11:11 AM
To: Anatolia Lubos <ALubos@sftc.org>
Subject: FW: Response of the San Francisco Public Utilities Commission to the 2018-2019 Civil Grand
Jury Report
 
 

From: Hood, Donna
Sent: Wednesday, September 11, 2019 11:10:54 AM (UTC-08:00) Pacific Time (US & Canada)
To: Civil Grand Jury
Cc: Kelly Jr, Harlan; Breed, London (MYR)
Subject: Response of the San Francisco Public Utilities Commission to the 2018-2019 Civil Grand Jury
Report

 
Good Morning,
 
In accordance with Penal Code Sections 933 and 933.05, and pursuant to the request of Mr. Rasha
Harvey, Foreperson of the City and County of San Francisco 2018-19 Civil Grand Jury, attached
please find the response of the San Francisco Public Utilities Commission to the 2018-2019 Civil
Grand Jury Report, Act Now Before It Is Too Late: Aggressively Expand and Enhance Our High-
Pressure Emergency Firefighting Water System.
 
Thank you,
 
Donna Hood
Commission Secretary
San Francisco Water, Power and Sewer/Services of the San Francisco Public Utilities
Commission
525 Golden Gate Ave., 13th Floor
San Francisco, CA 94102
415-554-0761 (direct)
http://sfwater.org/
 

Conserve a drop today for a drink tomorrow! Learn how at www.sfwater.org/conservation
 
 

I 

mailto:ALubos@sftc.org
mailto:john.carroll@sfgov.org
http://sfwater.org/
http://www.sfwater.org/conservation



OUR MISSION: To provide our customers with high-quality, efficient and reliable water, power and sewer 
services in a manner that values environmental and community interests and sustains the resources entrusted 
to our care. 


525 Golden Gate Avenue, 13th Floor 
San Francisco, CA 94102 


T  415.554.3155 
F  415.554.3161 


TTY  415.554.3488


September 11, 2019 


Sent via U.S. Mail and email to CGrandJury@sftc.org 


The Honorable Garrett L. Wong 
Presiding Judge  
Superior Court of California, County of San Francisco 
400 McAllister Street, Room 008 
San Francisco, CA 94102-4512 


Dear Judge Wong: 


In accordance with Penal Code Sections 933 and 933.05, and pursuant to the 
request of Mr. Rasha Harvey, Foreperson of the City and County of San 
Francisco 2018-19 Civil Grand Jury, attached please find the response of the 
San Francisco Public Utilities Commission to the 2018-2019 Civil Grand Jury 
Report, Act Now Before It Is Too Late: Aggressively Expand and Enhance Our 
High-Pressure Emergency Firefighting Water System. At its regularly 
scheduled public meeting of September 10, 2019, the Commission voted to 
approve the attached responses by Resolution No. 19-0178.   


The response of the General Manager of the San Francisco Public Utilities 
Commission is being sent under separate cover. 


The Commission would like to thank the members of the 2018-2019 Civil 
Grand Jury for their service and their interest in our vital water infrastructure 
that supports firefighting in all communities in San Francisco. 


Sincerely, 


Ann Moller Caen 
President 
San Francisco Public Utilities Commission 


cc: Harlan Kelly, SFPUC General Manager 
Mayor London Breed 







PUBLIC UTILITIES COMMISSION 


City and County of San Francisco 


RESOLUTION NO. 19-0178 


WHEREAS, On July 17, 2019, the 2018-2019 Civil Grand Jury released a report entitled, 
"Act Now Before It Is Too Late: Aggressively Expand and Enhance Our High-Pressure 
Emergency Firefighting Water System," a copy of which is on file with the Commission 
Secretary and has been provided to this Commission for review; and 


WHEREAS, The Civil Grand Jury requires written responses from this Commission to 
the Report's Findings Nos. 1, 2, 4, 5, 6, 8, 9, 10, 11, 12, and 13, and Recommendations Nos. 1,2, 
6, 7, 9, and 10; and 


WHEREAS, California Penal Code §933(c) requires such written responses be submitted 
to the Presiding Judge no later than September 15, 2019; and 


WHEREAS, Attached hereto are the Commission's responses to the above stated 
Findings and Recommendations in the 2018-19 Civil Grand Jury Report; now, therefore be it 


RESOLVED, That this Commission hereby approves the Commission's responses, 
attached hereto, to the relevant findings and recommendations of the July 17, 2019 Civil Grand 
Jury Report entitled, "Act Now Before It Is Too Late: Aggressively Expand and Enhance Our 
High-Pressure Emergency Firefighting Water System" and authorizes and directs the 
Commission President to submit the response to the Presiding Judge of the Civil Grand Jury by 
September 15, 2019, as required by California Penal Code §933(c). 


I hereby certify that the foregoing resolution was adopted by the Public Utilities 
Commission at its meeting of September 10, 2019. 


LAA-4. 
Secretary, Public Utilities Commission 
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Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]


F1 Fires resulting from an earthquake represent a 
significant risk of widespread damage and 
potential loss of life in San Francisco.


President, San Francisco 
Public Utilities Commission
[September 15, 2019]


Agree with the 
finding


R1
[for F1-F6]


By no later than December 31, 2020, the Mayor, 
the SFPUC, the SFFD, and the Office of 
Resilience and Capital Planning should jointly 
present to the Board of Supervisors a detailed 
plan to ensure the City is well prepared to fight 
fires in all parts of San Francisco in the event of 
a 1906-magnitude (7.8) earthquake.


President, San Francisco 
Public Utilities Commission
[September 15, 2019]


Will be implemented Ensuring that San Francisco has the infrastructure and 
resources to be well prepared to fight fires in all parts of San 
Francisco is something that will be a focus of the next 10-
Year Capital Plan. Per Administrative Code 3.20, that Plan 
must be submitted to the Mayor and Board no later than 
March 1 of each odd-numbered year for approval no later 
than May 1. The requested presentation would be delivered 
as part of that Plan’s submission to enable holistic planning 
across San Francisco’s resilience challenges. Updates 
available on this timeline would be included. The City cannot 
discuss the project and timeline until the ESER 2020 plan 
passes. For this reason, the City will sync this 
recommendation with the Capital Plan, and push back the 
timeline to December 31, 2021. 


Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]


F1 Fires resulting from an earthquake represent a 
significant risk of widespread damage and 
potential loss of life in San Francisco.


President, San Francisco 
Public Utilities Commission
[September 15, 2019]


Agree with the 
finding


R2
[for F1-F6]


The plan discussed in Recommendation R1 
should include a detailed proposal, including 
financing sources, for the installation within 15 
years of a high-pressure, multi-sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, i.e., by no later than June 30, 2034.


President, San Francisco 
Public Utilities Commission
[September 15, 2019]


Requires further 
analysis


The commitment of sources for specific uses on specific 
timelines for San Francisco’s public infrastructure is the 
work of the 10-Year Capital Plan. The plan discussed in 
Recommendation 1 will be acknowledged in the Capital Plan, 
and based on analysis, will be done on the capital plan 
timeline. The capital planning process gathers, documents, 
and balances planned funding for needs across the public 
infrastructure portfolio and across San Francisco’s resilience 
challenges. The Capital Plan has longstanding funding 
principles to guide the prioritization of public infrastructure 
investments. These investments are tiered: (1) address legal 
and/or regulatory mandates; (2) ensure public safety and 
enhance resilience; (3) preserve assets and promote 
sustainability; (4) advance planned and programmatic 
needs; and (5) promote economic development. In the next 
10-Year Capital Plan and those that follow, the City will 
continue to analyze priority projects and programs and 
identify sources to advance those priorities. Committing to 
entirely funding a single program out of context and without 
regard for the trade-offs of that commitment would be out 
of step with the City’s longstanding and highly regarded 
capital planning process and likely create significant 
vulnerabilities elsewhere in the portfolio.


Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]


F2 The municipal water supply system (MWSS) is 
highly vulnerable to damage from a major 
earthquake and is not a reliable source for 
water supply for firefighting after a major 
earthquake.


President, San Francisco 
Public Utilities Commission
[September 15, 2019]


Disagree, partially The MWSS has been significantly upgraded in the last 15 years through the 
Water Supply Improvement Program (WSIP) initiated by the SFPUC. The 
goals of WSIP included to reduce vulnerability of the water system to 
damage from earthquakes and increase overall water system reliability. 
There were 35 in-city projects within the $4.8 billion-dollar program. The 
WSIP was the largest capital program ever undertaken by San Francisco, 
and one of the largest water infrastructure programs in the nation. 
Additionally, it is one of the only comprehensive and strategic 
infrastructure programs targeted specifically at improving a water system’s 
seismic reliability and resiliency. Additionally, it is unique because the WSIP 
utilized a 7.8 magnitude earthquake as its seismic Level of Service. 


R1
[for F1-F6]


By no later than December 31, 2020, the Mayor, 
the SFPUC, the SFFD, and the Office of 
Resilience and Capital Planning should jointly 
present to the Board of Supervisors a detailed 
plan to ensure the City is well prepared to fight 
fires in all parts of San Francisco in the event of 
a 1906-magnitude (7.8) earthquake.


President, San Francisco 
Public Utilities Commission
[September 15, 2019]


Will be implemented Ensuring that San Francisco has the infrastructure and 
resources to be well prepared to fight fires in all parts of San 
Francisco is something that will be a focus of the next 10-
Year Capital Plan. Per Administrative Code 3.20, that Plan 
must be submitted to the Mayor and Board no later than 
March 1 of each odd-numbered year for approval no later 
than May 1. The requested presentation would be delivered 
as part of that Plan’s submission to enable holistic planning 
across San Francisco’s resilience challenges. Updates 
available on this timeline would be included. The City cannot 
discuss the project and timeline until the ESER 2020 plan 
passes. For this reason, the City will sync this 
recommendation with the Capital Plan, and push back the 
timeline to December 31, 2021. 







Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]


F2 The municipal water supply system (MWSS) is 
highly vulnerable to damage from a major 
earthquake and is not a reliable source for 
water supply for firefighting after a major 
earthquake.


President, San Francisco 
Public Utilities Commission
[September 15, 2019]


Disagree, partially The MWSS has been significantly upgraded in the last 15 years through the 
Water Supply Improvement Program (WSIP) initiated by the SFPUC. The 
goals of WSIP included to reduce vulnerability of the water system to 
damage from earthquakes and increase overall water system reliability. 
There were 35 in-city projects within the $4.8 billion-dollar program. The 
WSIP was the largest capital program ever undertaken by San Francisco, 
and one of the largest water infrastructure programs in the nation. 
Additionally, it is one of the only comprehensive and strategic 
infrastructure programs targeted specifically at improving a water system’s 
seismic reliability and resiliency. Additionally, it is unique because the WSIP 
utilized a 7.8 magnitude earthquake as its seismic Level of Service. 


R2
[for F1-F6]


The plan discussed in Recommendation R1 
should include a detailed proposal, including 
financing sources, for the installation within 15 
years of a high-pressure, multi-sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, i.e., by no later than June 30, 2034.


President, San Francisco 
Public Utilities Commission
[September 15, 2019]


Requires further 
analysis


The commitment of sources for specific uses on specific 
timelines for San Francisco’s public infrastructure is the 
work of the 10-Year Capital Plan. The plan discussed in 
Recommendation 1 will be acknowledged in the Capital Plan, 
and based on analysis, will be done on the capital plan 
timeline. The capital planning process gathers, documents, 
and balances planned funding for needs across the public 
infrastructure portfolio and across San Francisco’s resilience 
challenges. The Capital Plan has longstanding funding 
principles to guide the prioritization of public infrastructure 
investments. These investments are tiered: (1) address legal 
and/or regulatory mandates; (2) ensure public safety and 
enhance resilience; (3) preserve assets and promote 
sustainability; (4) advance planned and programmatic 
needs; and (5) promote economic development. In the next 
10-Year Capital Plan and those that follow, the City will 
continue to analyze priority projects and programs and 
identify sources to advance those priorities. Committing to 
entirely funding a single program out of context and without 
regard for the trade-offs of that commitment would be out 
of step with the City’s longstanding and highly regarded 
capital planning process and likely create significant 
vulnerabilities elsewhere in the portfolio.


Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]


F4 The City’s high-pressure emergency water 
supply system, known as the Auxiliary Water 
Supply System (AWSS), does not cover large 
parts of Supervisorial Districts 1, 4, 7 and 11, 
roughly one-third of the City’s developed area. 
As a result, these districts are not adequately 
protected from fires after a major earthquake.


President, San Francisco 
Public Utilities Commission
[September 15, 2019]


Agree with the 
finding


The SFPUC, SFFD, and San Francisco Public Works (SFPW) are committed to 
increasing fire protection throughout San Francisco. Since the passage of 
the first Earthquake Safety and Emergency Response Bond in 2010, the 
three agencies have been implementing projects to improve the AWSS 
system’s seismic reliability and range of coverage. Enhancing the AWSS 
range of coverage to all areas of the City would require the allocation of 
funds to do so. The three agencies will continue to develop and implement 
projects utilizing new and proven technologies that improve upon the 
original system design. There have been many advancements in earthquake 
resistant pipeline design and materials, hydrants, and seismic valves since 
the early 1900s, and the City intends to use the best possible technology 
available to meet the performance standards of the SFFD.


R1
[for F1-F6]


By no later than December 31, 2020, the Mayor, 
the SFPUC, the SFFD, and the Office of 
Resilience and Capital Planning should jointly 
present to the Board of Supervisors a detailed 
plan to ensure the City is well prepared to fight 
fires in all parts of San Francisco in the event of 
a 1906-magnitude (7.8) earthquake.


President, San Francisco 
Public Utilities Commission
[September 15, 2019]


Will be implemented Ensuring that San Francisco has the infrastructure and 
resources to be well prepared to fight fires in all parts of San 
Francisco is something that will be a focus of the next 10-
Year Capital Plan. Per Administrative Code 3.20, that Plan 
must be submitted to the Mayor and Board no later than 
March 1 of each odd-numbered year for approval no later 
than May 1. The requested presentation would be delivered 
as part of that Plan’s submission to enable holistic planning 
across San Francisco’s resilience challenges. Updates 
available on this timeline would be included. The City cannot 
discuss the project and timeline until the ESER 2020 plan 
passes. For this reason, the City will sync this 
recommendation with the Capital Plan, and push back the 
timeline to December 31, 2021. 


Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]


F4 The City’s high-pressure emergency water 
supply system, known as the Auxiliary Water 
Supply System (AWSS), does not cover large 
parts of Supervisorial Districts 1, 4, 7 and 11, 
roughly one-third of the City’s developed area. 
As a result, these districts are not adequately 
protected from fires after a major earthquake.


President, San Francisco 
Public Utilities Commission
[September 15, 2019]


Agree with the 
finding


The SFPUC, SFFD, and San Francisco Public Works (SFPW) are committed to 
increasing fire protection throughout San Francisco. Since the passage of 
the first Earthquake Safety and Emergency Response Bond in 2010, the 
three agencies have been implementing projects to improve the AWSS 
system’s seismic reliability and range of coverage. Enhancing the AWSS 
range of coverage to all areas of the City would require the allocation of 
funds to do so. The three agencies will continue to develop and implement 
projects utilizing new and proven technologies that improve upon the 
original system design. There have been many advancements in earthquake 
resistant pipeline design and materials, hydrants, and seismic valves since 
the early 1900s, and the City intends to use the best possible technology 
available to meet the performance standards of the SFFD.


R2
[for F1-F6]


The plan discussed in Recommendation R1 
should include a detailed proposal, including 
financing sources, for the installation within 15 
years of a high-pressure, multi-sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, i.e., by no later than June 30, 2034.


President, San Francisco 
Public Utilities Commission
[September 15, 2019]


Requires further 
analysis


The commitment of sources for specific uses on specific 
timelines for San Francisco’s public infrastructure is the 
work of the 10-Year Capital Plan. The plan discussed in 
Recommendation 1 will be acknowledged in the Capital Plan, 
and based on analysis, will be done on the capital plan 
timeline. The capital planning process gathers, documents, 
and balances planned funding for needs across the public 
infrastructure portfolio and across San Francisco’s resilience 
challenges. The Capital Plan has longstanding funding 
principles to guide the prioritization of public infrastructure 
investments. These investments are tiered: (1) address legal 
and/or regulatory mandates; (2) ensure public safety and 
enhance resilience; (3) preserve assets and promote 
sustainability; (4) advance planned and programmatic 
needs; and (5) promote economic development. In the next 
10-Year Capital Plan and those that follow, the City will 
continue to analyze priority projects and programs and 
identify sources to advance those priorities. Committing to 
entirely funding a single program out of context and without 
regard for the trade-offs of that commitment would be out 
of step with the City’s longstanding and highly regarded 
capital planning process and likely create significant 
vulnerabilities elsewhere in the portfolio.







Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]


F5 A high-pressure, multi-sourced, seismically safe 
emergency firefighting water supply will be 
costly but is essential to protect the City.


President, San Francisco 
Public Utilities Commission
[September 15, 2019]


Agree with the 
finding


As the City considers what is essential to protect San Francisco, it is 
important to acknowledge our multiple, complex resilience challenges. 
These challenges are documented in the Resilient SF strategy (2016) and 
underlie the strategic efforts of our capital investments as represented in 
the 10-Year Capital Plan (last updated 2019). These challenges are: 
Earthquakes, Sea Level Rise/Climate Change, Aging Infrastructure, 
Unaffordability, and Social Inequity. All of these challenges represent 
meaningful threats to San Franciscans, their property, and their ability to 
make a life in the city. In making decisions about priority investments, San 
Francisco must keep an eye on all of these challenges, identify the areas of 
greatest need across them, and make progress on all fronts simultaneously. 
The City has taken significant steps since 2010 to ensure that the City has a 
high-pressure multi-sourced, seismically safe EFWS. Since the passage of 
the first Earthquake Safety and Emergency Response Bond in 2010, SFPUC, 
SFFD, SF Public Works have been implementing projects to improve the 
system’s seismic reliability and range of coverage. The three agencies will 
continue to implement projects utilizing new and proven technologies that 
improve upon the original system design.   


R1
[for F1-F6]


By no later than December 31, 2020, the Mayor, 
the SFPUC, the SFFD, and the Office of 
Resilience and Capital Planning should jointly 
present to the Board of Supervisors a detailed 
plan to ensure the City is well prepared to fight 
fires in all parts of San Francisco in the event of 
a 1906-magnitude (7.8) earthquake.


President, San Francisco 
Public Utilities Commission
[September 15, 2019]


Will be implemented Ensuring that San Francisco has the infrastructure and 
resources to be well prepared to fight fires in all parts of San 
Francisco is something that will be a focus of the next 10-
Year Capital Plan. Per Administrative Code 3.20, that Plan 
must be submitted to the Mayor and Board no later than 
March 1 of each odd-numbered year for approval no later 
than May 1. The requested presentation would be delivered 
as part of that Plan’s submission to enable holistic planning 
across San Francisco’s resilience challenges. Updates 
available on this timeline would be included. The City cannot 
discuss the project and timeline until the ESER 2020 plan 
passes. For this reason, the City will sync this 
recommendation with the Capital Plan, and push back the 
timeline to December 31, 2021. 


Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]


F5 A high-pressure, multi-sourced, seismically safe 
emergency firefighting water supply will be 
costly but is essential to protect the City.


President, San Francisco 
Public Utilities Commission
[September 15, 2019]


Agree with the 
finding


As the City considers what is essential to protect San Francisco, it is 
important to acknowledge our multiple, complex resilience challenges. 
These challenges are documented in the Resilient SF strategy (2016) and 
underlie the strategic efforts of our capital investments as represented in 
the 10-Year Capital Plan (last updated 2019). These challenges are: 
Earthquakes, Sea Level Rise/Climate Change, Aging Infrastructure, 
Unaffordability, and Social Inequity. All of these challenges represent 
meaningful threats to San Franciscans, their property, and their ability to 
make a life in the city. In making decisions about priority investments, San 
Francisco must keep an eye on all of these challenges, identify the areas of 
greatest need across them, and make progress on all fronts simultaneously. 
The City has taken significant steps since 2010 to ensure that the City has a 
high-pressure multi-sourced, seismically safe EFWS. Since the passage of 
the first Earthquake Safety and Emergency Response Bond in 2010, SFPUC, 
SFFD, SF Public Works have been implementing projects to improve the 
system’s seismic reliability and range of coverage. The three agencies will 
continue to implement projects utilizing new and proven technologies that 
improve upon the original system design.   


R2
[for F1-F6]


The plan discussed in Recommendation R1 
should include a detailed proposal, including 
financing sources, for the installation within 15 
years of a high-pressure, multi-sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, i.e., by no later than June 30, 2034.


President, San Francisco 
Public Utilities Commission
[September 15, 2019]


Requires further 
analysis


The commitment of sources for specific uses on specific 
timelines for San Francisco’s public infrastructure is the 
work of the 10-Year Capital Plan. The plan discussed in 
Recommendation 1 will be acknowledged in the Capital Plan, 
and based on analysis, will be done on the capital plan 
timeline. The capital planning process gathers, documents, 
and balances planned funding for needs across the public 
infrastructure portfolio and across San Francisco’s resilience 
challenges. The Capital Plan has longstanding funding 
principles to guide the prioritization of public infrastructure 
investments. These investments are tiered: (1) address legal 
and/or regulatory mandates; (2) ensure public safety and 
enhance resilience; (3) preserve assets and promote 
sustainability; (4) advance planned and programmatic 
needs; and (5) promote economic development. In the next 
10-Year Capital Plan and those that follow, the City will 
continue to analyze priority projects and programs and 
identify sources to advance those priorities. Committing to 
entirely funding a single program out of context and without 
regard for the trade-offs of that commitment would be out 
of step with the City’s longstanding and highly regarded 
capital planning process and likely create significant 
vulnerabilities elsewhere in the portfolio.


Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]


F6 Unless the City increases funding levels, it will 
be several decades (i.e., after the USGS predicts 
one or more major earthquakes will occur) 
before the southern parts of the City have a 
high-pressure, multi-sourced, seismically safe 
emergency firefighting water supply.


President, San Francisco 
Public Utilities Commission
[September 15, 2019]


Disagree, wholly Decisions about programming and funding levels of future ESER bonds and 
other complementary sources that could support the expansion of the 
AWSS have yet to be made. 


R1
[for F1-F6]


By no later than December 31, 2020, the Mayor, 
the SFPUC, the SFFD, and the Office of 
Resilience and Capital Planning should jointly 
present to the Board of Supervisors a detailed 
plan to ensure the City is well prepared to fight 
fires in all parts of San Francisco in the event of 
a 1906-magnitude (7.8) earthquake.


President, San Francisco 
Public Utilities Commission
[September 15, 2019]


Will be implemented Ensuring that San Francisco has the infrastructure and 
resources to be well prepared to fight fires in all parts of San 
Francisco is something that will be a focus of the next 10-
Year Capital Plan. Per Administrative Code 3.20, that Plan 
must be submitted to the Mayor and Board no later than 
March 1 of each odd-numbered year for approval no later 
than May 1. The requested presentation would be delivered 
as part of that Plan’s submission to enable holistic planning 
across San Francisco’s resilience challenges. Updates 
available on this timeline would be included. The City cannot 
discuss the project and timeline until the ESER 2020 plan 
passes. For this reason, the City will sync this 
recommendation with the Capital Plan, and push back the 
timeline to December 31, 2021. 







Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]


F6 Unless the City increases funding levels, it will 
be several decades (i.e., after the USGS predicts 
one or more major earthquakes will occur) 
before the southern parts of the City have a 
high-pressure, multi-sourced, seismically safe 
emergency firefighting water supply.


President, San Francisco 
Public Utilities Commission
[September 15, 2019]


Disagree, wholly Decisions about programming and funding levels of future ESER bonds and 
other complementary sources that could support the expansion of the 
AWSS have yet to be made. 


R2
[for F1-F6]


The plan discussed in Recommendation R1 
should include a detailed proposal, including 
financing sources, for the installation within 15 
years of a high-pressure, multi-sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, i.e., by no later than June 30, 2034.


President, San Francisco 
Public Utilities Commission
[September 15, 2019]


Requires further 
analysis


The commitment of sources for specific uses on specific 
timelines for San Francisco’s public infrastructure is the 
work of the 10-Year Capital Plan. The plan discussed in 
Recommendation 1 will be acknowledged in the Capital Plan, 
and based on analysis, will be done on the capital plan 
timeline. The capital planning process gathers, documents, 
and balances planned funding for needs across the public 
infrastructure portfolio and across San Francisco’s resilience 
challenges. The Capital Plan has longstanding funding 
principles to guide the prioritization of public infrastructure 
investments. These investments are tiered: (1) address legal 
and/or regulatory mandates; (2) ensure public safety and 
enhance resilience; (3) preserve assets and promote 
sustainability; (4) advance planned and programmatic 
needs; and (5) promote economic development. In the next 
10-Year Capital Plan and those that follow, the City will 
continue to analyze priority projects and programs and 
identify sources to advance those priorities. Committing to 
entirely funding a single program out of context and without 
regard for the trade-offs of that commitment would be out 
of step with the City’s longstanding and highly regarded 
capital planning process and likely create significant 
vulnerabilities elsewhere in the portfolio.


Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]


F8 Redundancy is an important feature of an 
emergency firefighting water system.


President, San Francisco 
Public Utilities Commission
[September 15, 2019]


Agree with the 
finding


R6
[for F8-F9]


The SFPUC, the SFFD and the SF Department of 
the Environment should study adding salt-water 
pump stations to improve the redundancy of 
water sources, especially on the west side.  
Findings and recommendations from this study 
should be presented to the Board of Supervisors 
by no later than June 30, 2021.


President, San Francisco 
Public Utilities Commission
[September 15, 2019]


Will be implemented SFPUC and SFFD will complete this study by June 30, 2021.


Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]


F9 Current plans to extend protections to the 
western part of the City do not include any high-
pressure water sources north of Golden Gate 
Park.


President, San Francisco 
Public Utilities Commission
[September 15, 2019]


Disagree, partially While it is true that the SFPUC and SFFD are studying four potential water 
sources proposed to supply a potable EFWS on the west side of the City, 
which are not located north of Golden Gate Park, which by no means would 
reduce the proposed system's resiliency, reliability, performance, or ability 
to provide abundant high-pressure water for fire suppression to the 
Richmond District after a seismic event. San Francisco is unique in that 
there are 11 in-city reservoirs, with a total water capacity of approximately 
413,000,000 gallons. Additionally, Lake Merced, also located within City 
Limits, has an additional approximately 1,000,000,000 gallons. The potable 
EFWS system for the Westside of San Francisco that is being developed and 
analyzed would provide that the new EFWS pipeline in the Sunset and 
Richmond Districts could be supplied from four sources of water at two 
locations. The first two water sources could be supplied to the EFWS 
pipeline via a 30,000 gallon per minute pump station in the vicinity of Lake 
Merced. The two sources being studied for this pump station are Lake 
Merced, which has a water supply of approximately one billion gallons, and 
a 60” seismically resilient SFPUC Hetch Hetchy Regional Water System 
pipeline. The proposed potable EFWS also is analyzing the inclusion of a 
second 30,000 gallons per minute pump station in the vicinity of the 
SFPUC’s Sunset Reservoir that could be supplied water by two sources: (1) 
the 90 million gallon north basin of the Sunset Reservoir, which recently 
underwent a $64 million seismic retrofit, and (2) a 54” seismically resilient 
SFPUC Hetch Hetchy Regional Water system pipeline.               


R6
[for F8-F9]


The SFPUC, the SFFD and the SF Department of 
the Environment should study adding salt-water 
pump stations to improve the redundancy of 
water sources, especially on the west side.  
Findings and recommendations from this study 
should be presented to the Board of Supervisors 
by no later than June 30, 2021.


President, San Francisco 
Public Utilities Commission
[September 15, 2019]


Will be implemented SFPUC and SFFD will complete this study by June 30, 2021.







Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]


F10 The “reliability scores” being used by the SFPUC 
impart an overly optimistic impression of the 
protection provided.


President, San Francisco 
Public Utilities Commission
[September 15, 2019]


Disagree, partially Fire Response Areas (FRAs) were utilized by SFPUC and SFFD in the planning 
study CS-199. This study divided the City into areas based on those defined 
by the SFFD for initial alarm response and were called Fire Response Areas 
(FRAs). Probable fire demands were developed for each FRA using 1000 sets 
of fire demands generated by Charles Scawthorn, PhD using a Monte Carlo 
analysis of fire ignitions and fire growth using the ground motions from the 
design earthquake (7.8 magnitude). The fire ignitions were generated using 
methods similar to those used for the Community Action Plan for Seismic 
Safety (CAPSS) study (ATC 2010). The fire ignitions subsequently were used 
to develop water demands that were aggregated into the likely fire 
demands for each FRA. The water supplies for each FRA were developed 
using the reliability modeling tool GIRAFFE, developed at Cornell University 
by Professor Thomas D. O’Rourke. GIRAFFE performs internal Monte Carlo 
analysis to damage pipes in the system for multiple scenarios. The water 
supplies developed by GIRAFFE were aggregated into the likely water 
supplies for each FRA. It should be noted that the likely water supplies for 
each FRA assumed no water from the City's municipal water system 
(MWSS), which is quite conservative and highly unlikely even after a seismic 
event. The reliability score for each FRA is calculated using the sum of all 
water supplies for each FRA and dividing it by the FRA water demand. The 
reliability scores do exactly that - estimate how much EFWS water will be 
available for firefighting demands in a given FRA. The reliability scores are 
not meant to represent an estimate of the fire protection for a given house, 
block, or blocks. Rather it is a measure of the EFWS capacity and demand. 
The SFPUC recognizes the need to analyze potential EFWS demands on a 
more detailed level, and the agency began the process of doing so.


R7
[for F10]


The SFPUC should (a) continue its efforts to 
complete a more detailed analysis of emergency 
firefighting water needs (including above-the-
median needs) by neighborhood, and not just 
by FRA, and (b) present a completed analysis to 
the Board of Supervisors by no later than 
June 30, 2021.


President, San Francisco 
Public Utilities Commission
[September 15, 2019]


Will be implemented SFPUC and SFFD will complete this analysis by June 30, 2021.


Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]


F11 The City does not have a timeline to fund and 
complete development of a high-pressure, multi-
sourced, seismically safe emergency water 
supply for all parts of the City, including poor 
neighborhoods that historically have not been 
as well protected as the downtown business 
district and many richer neighborhoods.


President, San Francisco 
Public Utilities Commission
[September 15, 2019]


Disagree, partially The EFWS was built after the 1906 earthquake, and its location, primarily in 
the northeast portion of San Francisco, corresponds to the location of the 
majority of the city’s population at that time. Since 2010, the SFPUC, SFFD, 
and Public Works have made critical improvements to the existing EFWS 
system. Expanding the EFWS prior to ensuring that the existing EFWS is 
resilient and reliable would have contradicted best engineering practices. 
The SFPUC and SFFD are developing plans that would implement a resilient, 
robust, and redundant potable EFWS for the Westside of San Francisco. The 
potable EFWS that is being developed and analyzed would propose  the 
best method for bringing a robust and resilient high-pressure firefighting 
water system to the Western neighborhoods in San Francisco that is 
capable of providing water to the SFFD firefighters at the high-pressure 
needed for firefighters to combat large fires after a seismic event, and is 
likely to include over 14 miles of new EFWS pipelines and potentially two 
new pump stations likely to be supplied by four water sources. The SFPUC 
and SFFD’s potable EFWS is being designed in a manner that allows for 
agility and the flexibility to add new technologies and water sources, and in 
a manner that allows the piping network to be extended in the future to 
serve additional areas.                                                                                                    







Since taking over maintenance responsibilities, SFPUC has completed 
significant maintenance activities. For example, on a monthly basis, staff 
from the SFPUC test both Pump Station #1 and Pump Station #2. There are 
6 maintenance recommendations provided in the CS-199 study as shown 
below in Table 7-1 from CS-199. The SFPUC has developed several of the 
routine maintenance plans recommended in the report or has determined 
the recommended maintenance practice is not necessary (i.e. flushing of a 
non-potable water system).                                                                                                                                 


Maintenance Recommendations, CS. 199 Task 11 TM:                                                                                                                                                     
Maintenance Recommendation 1: Confirm that all AWSS assets are entered 
into CDD's asset management system and PM's are established                                                                                                                                                                                                                                 
SFPUC Response: All AWSS asset locations are entered into CDD's Maximo 
and GIS databases. PM's are established for regular maintenance.                                                                                                                                                                                                                       


Maintenance Recommendation 2: Perform Regular maintenance and 
testing                                                                                             
SFPUC Response: According to SFPUC Maximo maintenance/testing 
records, regular maintenance and testing is performed in accordance with 
maintenance plans.                                                                                                                                                                        


Maintenance Recommendation 3: Check, flush and repair all suction 
connections regularly                                                                      
SFPUC Response: All suction connections were assessed 4-5 years ago. 
Some were cleaned as needed at that time. A high-pressure jetting machine 
was recently purchased, and personnel is being trained on its use.                                                                                                                                                                                                                    


Maintenance Recommendation 4: Establish pipeline flushing program for 
AWSS                                                                                     
SFPUC Response: Non-potable fire-fighting water systems are not typically 
flushed as part of regular flushing maintenance program. However, flushing 
naturally occurs when the AWSS is utilized approximately 20 times per 
year.                                                                                                                                                                                   


Maintenance Recommendation 5: Establish leak detection program and a 
pipeline leak database to monitor potential hot spots                                                                                                                                                                                                                                                       
SFPUC Response: SFPUC maintenance activities have helped reduced EFWS 
leakage by over 500,000 gallons per day, improving system performance 
while reducing water waste. A condition assessment project was 
implemented using Smart Ball technology. In addition, the system water 
supply sources are regularly monitored for water levels/filling requirements 
which will indicate potential leaks in the pipeline system.                                                                                                                                       


Maintenance Recommendation 6: Establish a cistern inspection, filling and 
testing program                                                             
SFPUC Response: A cistern inspection and testing program has been 
developed for implementation in 2019. In addition, a filling procedure has 
been established with SFFD.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          


As part of the AWSS Critical Valve Exercise Program, CDD has identified 66 
AWSS valves as “critical” (66 of 1,685 valves, or approximately 4 percent 
(source: CDD GIS). Critical valves for AWSS were defined based on the 
following criteria for operational importance:                                                                                                                                                                                                                                        
• Tank bypass valves
• Tank supply valve from higher pressure to lower pressure tank supply 
source
• Closed control valves to isolate piping within an infirm area
• Distribution system divide gate valve, manual operation (allows higher 
pressure zone to feed into lower pressure zone within the distribution 


          
           


              
             


                                                                                                       
                                                                                                                                                                                                                                         


              
           
                                                               


                                                                                                                                                                                                  
                                                                                                                                                                                                                
                                                                                                                                                                                            
                                                                                                                                                                 


                                                                                                                                                                                                                     
                                                                                                                                                                                                                                                   


                                                                                                                                                                                                           
                                                                                                                                                                                                              


                                                                                                                                                                                                    
                                                                                                                                                 
                                                                                                                                                                                               
                                                                                                                                             
    


Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]


F12 The SFPUC has not developed a number of the 
routine maintenance plans recommended in a 
2014 report (CS-199), and has not adequately 
defined which AWSS valves are “critical” and 
therefore require increased attention.


President, San Francisco 
Public Utilities Commission
[September 15, 2019]


Disagree, wholly R9
[for F12]


By no later than December 31, 2020 the SFPUC, 
with the advice and subject to the approval of 
the SFFD, should (a) implement “best practices” 
for the maintenance of AWSS assets, and (b) 
redefine which AWSS valves in the system are 
“critical,” and, therefore, require more 
attention and priority in the SFPUC’s 
maintenance plans.


President, San Francisco 
Public Utilities Commission
[September 15, 2019]


Has been 
implemented


(a) SFPUC implements “best practices” for the maintenance 
of AWSS assets in collaboration with SFFD, and consistent 
with the terms of the Memorandum of Understanding 
Regarding Operation and Maintenance of San Francisco 
Water Supply Systems Related to Fire Suppression (MOU), 
SFPUC will seek SFFD’s written approval for “any 
modifications that could compromise”  the system’s 
function as a high pressure firefighting system (MOU, page 
2).
(b) The AWSS critical valves have been identified and will be 
exercised every year through the AWSS Critical Valve 
Exercise Program.







        
          


              
          


             
          


           
                                                                                                                                   


                                                                                                                                                           
          


                                                                                                                                                                                                                                         
           


                                                                                                                                                                                                                               


       
                                                                                             
       


          
                                                                                                                                                                         


         
                                                                       


          
            


                                                                                                                                                                                                                              


        
                                                                                     
         
          


           
                                                                                                                                                                                   


         
                                                                                                                                                                                                                                                              


         
          


         
          


         
                                                                                                                                               


         
                                                              
          


           
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                             


             
            


            
                                                                                                                                                                                                                                            


   
            


          
          


pressure zone to feed into lower pressure zone within the distribution 
system)
• Distribution system divide gate valve, motorized operation (allows higher 
pressure zone to feed into lower pressure zone within the distribution 
system)
• Open control valves to allow a single supply source to feed an infirm area
• Balancing valve, TP reservoir only (allows the two TP reservoir basins to 
equalize in level)                                                                                                     
Critical Valves:                                                                                                                                                                                                                                        
These EFWS critical valves are broken down by type below. All 66 of the 
AWSS critical valves were exercised in 2018-2019 and will be exercised 
every year.                                                              


Valve Type  (# of Critical Valves per type):                                                                                                                                                                                          
Ashbury Tank By-Pass Valves (10)                                                                                                                                                                                                            
Ashbury Tank Supply Valve #1 [Ashbury to Jones] (1)                                                                                                                                                                                    
Ashbury Tank Supply Valve #2 [Ashbury to Jones] (1)                                                                                                                                                         
Close Control Gate Valve (15)                                                                                                                                                                                                                 
Division Gate Valve (14)                                                                                                                                                                                                                                                
Jones Street Tank By-Pass Valves (10)                                                                                                                                                                                                      
Motorized Division Gate Valve or Motorized Line Gate Valve (6)                                                                                                                                                                                                     
Open Control Gate Valve [Infirm Area] (6)                                                                                                                                                                                              
Twin Peaks East Reservoir Lead Valve [Supply, TP to Ashbury] (1)                                                                                                                                       
Twin Peaks Reservoir Balancing Valve (1)                                                                                                                                                                                          
Twin Peaks West Reservoir Lead Valve [Supply, TP to Ashbury] (1)                                                                                                                                   
Total AWSS Critical Valves (66)


     
  


  
   


 
 
  


  


         
      


       
       


   


   
  


  


 


SFFD and SFPUC will work together to amend the MOU by 
June 30, 2020. 


Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]


F13 In the 2015 MOU between the SFFD and the 
SFPUC, the two agencies agreed to conduct 
joint AWSS trainings annually, but there is no 
formal protocol outlining specific joint AWSS 
exercises or drills using hypothetical disaster 
scenarios, such as a major earthquake.


President, San Francisco 
Public Utilities Commission
[September 15, 2019]


Disagree, partially There are no formal protocol outlining specific joint AWSS exercises or drills 
in the MOU; however, there are multiple opportunities to train together 
during operation, maintenance, and construction of improvement projects 
for the AWSS facilities as previously described in the response to the Grand 
Jury questions sent in May 2019.


The SFFD and SFPUC have had multiple field training opportunities during 
the maintenance and start-up testing of AWSS facilities in the last 5 years.  
For example, on December 20, 2018, SFFD and SFPUC personnel conducted 
emergency generator start-up procedures for Pump Station No. 2 (PS2). On 
April 5, 2018 SFPUC and SFFD performed joint-department full-scale test of 
AWSS Pump Station No. 1 (PS1) including pumping seawater into an 
isolated section of the AWSS distribution through system hydrants.  On 
August 29, 2018, SFPUC, SFFD and DPW personnel conducted a seawater 
drafting drill and confirmation test from the new suction connection at Pier 
50.  In addition, SFFD and SFPUC periodically test different facilities to 
assure systems are in good working order, and to train personnel on 
operations and joint-agency communications.  For example, a full-scale 
emergency exercise was performed between SFFD and SFPUC staff in 
January 2016 at Islais Creek, which involved the Phoenix Fireboat pumping 
sea water directly into an isolated section of the Jones pressure system via 
AWSS manifold connection. Sea water discharged from select hydrants 
within the isolated section of the system where pressure and flow were 
monitored at each discharge point.


The SFFD uses their Disaster Response Manual and Water Supply Manual to 
provide guidelines for training. Training occurs throughout the year and is 
ongoing. In March 2018, the SFPUC sponsored a tabletop drill focused on 
CDD emergency response in coordination with SFFD response.  Participants 
were asked to utilize Incident Command Structure (ICS) principles to 


         
          
             


         
         


             
         


           
           


        
           


      


R10
[for F13]


By no later than June 30, 2020, the 2015 MOU 
between the SFPUC and the SFFD should be 
amended to include a detailed roadmap for 
annual emergency response exercises, including 
simulated disaster and earthquake drills 
involving the AWSS and the PWSS.


President, San Francisco 
Public Utilities Commission
[September 15, 2019]


Will be implemented
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respond to a hypothetical earthquake event (determine ICS, formulate 
specific objectives, and document findings). It is anticipated that this 
tabletop exercise will be repeated at least every other year, and that a 
larger scale simulation of post-earthquake response will be conducted 
within the next two years for SFFD and SFPUC joint-exercise.


In February 2018 the SFPUC and SFFD staff convened to review the SFPUC’s 
Division Emergency Operations Plan (DEOP), the CDD’s Emergency Action 
Plan (EAP), and the CDD’s Emergency Response Plan (ERP). The ERP 
overview focused on the Incident Command structure specific to CDD staff 
responsibilities, communication methods, critical facilities and assets, first 
responders for each facility (PWS and AWSS) and updated “critical facilities 
map” for all major pressure zones. 
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OUR MISSION: To provide our customers with high-quality, efficient and reliable water, power and sewer 
services in a manner that values environmental and community interests and sustains the resources entrusted 
to our care. 

525 Golden Gate Avenue, 13th Floor 
San Francisco, CA 94102 

T  415.554.3155 
F  415.554.3161 

TTY  415.554.3488

September 11, 2019 

Sent via U.S. Mail and email to CGrandJury@sftc.org 

The Honorable Garrett L. Wong 
Presiding Judge  
Superior Court of California, County of San Francisco 
400 McAllister Street, Room 008 
San Francisco, CA 94102-4512 

Dear Judge Wong: 

In accordance with Penal Code Sections 933 and 933.05, and pursuant to the 
request of Mr. Rasha Harvey, Foreperson of the City and County of San 
Francisco 2018-19 Civil Grand Jury, attached please find the response of the 
San Francisco Public Utilities Commission to the 2018-2019 Civil Grand Jury 
Report, Act Now Before It Is Too Late: Aggressively Expand and Enhance Our 
High-Pressure Emergency Firefighting Water System. At its regularly 
scheduled public meeting of September 10, 2019, the Commission voted to 
approve the attached responses by Resolution No. 19-0178.   

The response of the General Manager of the San Francisco Public Utilities 
Commission is being sent under separate cover. 

The Commission would like to thank the members of the 2018-2019 Civil 
Grand Jury for their service and their interest in our vital water infrastructure 
that supports firefighting in all communities in San Francisco. 

Sincerely, 

Ann Moller Caen 
President 
San Francisco Public Utilities Commission 

cc: Harlan Kelly, SFPUC General Manager 
Mayor London Breed 

San Francisco 
Water Sewer 
Services of the San Francisco Public Utilities Commission 

London N. Breed 
Mayor 

Ann Moller Caen 
President 

Francesca Vietor 
Vice President 

Anson Moran 
Commissioner 

Sophie Maxwell 
Commissioner 

Tim Paulson 
Commissioner 

Harlan L. Kelly, Jr. 
General Manage, 



PUBLIC UTILITIES COMMISSION 

City and County of San Francisco 

RESOLUTION NO. 19-0178 

WHEREAS, On July 17, 20 l 9, the 2018-2019 Civil Grand Jury released a report entitled, 
"Act Now Before It ls Too Late: Aggressively Expand and Enhance Our High-P1·essure 
Emergency Firefighting Water System," a copy of which is on file with the Commission 
Secretary and has been provided to th.is Commission for review: and 

WHEREAS, The Civil Grand Jury requires written responses from this Commission to 
the Report·s Findings Nos. I, 2, 4, 5, 6, 8, 9, 10. JI. 12, and ~3, and Recommendations Nos. 1. 2, 
6, 7. 9, and 10; o.nd 

WHEREAS. California Penal Code §933(c) requires such written responses be submitted 
to the Pres iding Judge no later tban September 15, 2019; and 

WHEREAS, Attached hereto are lbe Commission's responses to the above stated 
Findings and Recommendations in the 2018-19 Civil Grand Jury Reper~ now, therefore be it 

RESOLVED, That this Commission hereby approves the Commission 's responses, 
attached hereto, to the relevant findings and recommendations of the July 17, 20 19 C i vii Grand 
Jury Report entitled, " Act Now Before It Is Too Late: Aggressively Expand and Enhance Our 
High-Pressure Emergency Firefighting Wuter System" and authorizes and d irects the 
Commission President to submit the response to the Presiding Judge of the Civil Grand Jury by 
September J5, 2019. us required by California Penal Code §933(c). 

I hereby certify that the foregoing resolution was adopted by the Public Utilities 
Commission at its meeting of September 10, 2019. 

~~ 
Secretary, Pub/le Utilities Commission 
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Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F1 Fires resulting from an earthquake represent a 
significant risk of widespread damage and 
potential loss of life in San Francisco.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]

Agree with the 
finding

R1
[for F1-F6]

By no later than December 31, 2020, the Mayor, 
the SFPUC, the SFFD, and the Office of 
Resilience and Capital Planning should jointly 
present to the Board of Supervisors a detailed 
plan to ensure the City is well prepared to fight 
fires in all parts of San Francisco in the event of 
a 1906-magnitude (7.8) earthquake.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]

Will be implemented Ensuring that San Francisco has the infrastructure and 
resources to be well prepared to fight fires in all parts of San 
Francisco is something that will be a focus of the next 10-
Year Capital Plan. Per Administrative Code 3.20, that Plan 
must be submitted to the Mayor and Board no later than 
March 1 of each odd-numbered year for approval no later 
than May 1. The requested presentation would be delivered 
as part of that Plan’s submission to enable holistic planning 
across San Francisco’s resilience challenges. Updates 
available on this timeline would be included. The City cannot 
discuss the project and timeline until the ESER 2020 plan 
passes. For this reason, the City will sync this 
recommendation with the Capital Plan, and push back the 
timeline to December 31, 2021. 

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F1 Fires resulting from an earthquake represent a 
significant risk of widespread damage and 
potential loss of life in San Francisco.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]

Agree with the 
finding

R2
[for F1-F6]

The plan discussed in Recommendation R1 
should include a detailed proposal, including 
financing sources, for the installation within 15 
years of a high-pressure, multi-sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, i.e., by no later than June 30, 2034.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]

Requires further 
analysis

The commitment of sources for specific uses on specific 
timelines for San Francisco’s public infrastructure is the 
work of the 10-Year Capital Plan. The plan discussed in 
Recommendation 1 will be acknowledged in the Capital Plan, 
and based on analysis, will be done on the capital plan 
timeline. The capital planning process gathers, documents, 
and balances planned funding for needs across the public 
infrastructure portfolio and across San Francisco’s resilience 
challenges. The Capital Plan has longstanding funding 
principles to guide the prioritization of public infrastructure 
investments. These investments are tiered: (1) address legal 
and/or regulatory mandates; (2) ensure public safety and 
enhance resilience; (3) preserve assets and promote 
sustainability; (4) advance planned and programmatic 
needs; and (5) promote economic development. In the next 
10-Year Capital Plan and those that follow, the City will 
continue to analyze priority projects and programs and 
identify sources to advance those priorities. Committing to 
entirely funding a single program out of context and without 
regard for the trade-offs of that commitment would be out 
of step with the City’s longstanding and highly regarded 
capital planning process and likely create significant 
vulnerabilities elsewhere in the portfolio.

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F2 The municipal water supply system (MWSS) is 
highly vulnerable to damage from a major 
earthquake and is not a reliable source for 
water supply for firefighting after a major 
earthquake.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]

Disagree, partially The MWSS has been significantly upgraded in the last 15 years through the 
Water Supply Improvement Program (WSIP) initiated by the SFPUC. The 
goals of WSIP included to reduce vulnerability of the water system to 
damage from earthquakes and increase overall water system reliability. 
There were 35 in-city projects within the $4.8 billion-dollar program. The 
WSIP was the largest capital program ever undertaken by San Francisco, 
and one of the largest water infrastructure programs in the nation. 
Additionally, it is one of the only comprehensive and strategic 
infrastructure programs targeted specifically at improving a water system’s 
seismic reliability and resiliency. Additionally, it is unique because the WSIP 
utilized a 7.8 magnitude earthquake as its seismic Level of Service. 

R1
[for F1-F6]

By no later than December 31, 2020, the Mayor, 
the SFPUC, the SFFD, and the Office of 
Resilience and Capital Planning should jointly 
present to the Board of Supervisors a detailed 
plan to ensure the City is well prepared to fight 
fires in all parts of San Francisco in the event of 
a 1906-magnitude (7.8) earthquake.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]

Will be implemented Ensuring that San Francisco has the infrastructure and 
resources to be well prepared to fight fires in all parts of San 
Francisco is something that will be a focus of the next 10-
Year Capital Plan. Per Administrative Code 3.20, that Plan 
must be submitted to the Mayor and Board no later than 
March 1 of each odd-numbered year for approval no later 
than May 1. The requested presentation would be delivered 
as part of that Plan’s submission to enable holistic planning 
across San Francisco’s resilience challenges. Updates 
available on this timeline would be included. The City cannot 
discuss the project and timeline until the ESER 2020 plan 
passes. For this reason, the City will sync this 
recommendation with the Capital Plan, and push back the 
timeline to December 31, 2021. 



Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F2 The municipal water supply system (MWSS) is 
highly vulnerable to damage from a major 
earthquake and is not a reliable source for 
water supply for firefighting after a major 
earthquake.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]

Disagree, partially The MWSS has been significantly upgraded in the last 15 years through the 
Water Supply Improvement Program (WSIP) initiated by the SFPUC. The 
goals of WSIP included to reduce vulnerability of the water system to 
damage from earthquakes and increase overall water system reliability. 
There were 35 in-city projects within the $4.8 billion-dollar program. The 
WSIP was the largest capital program ever undertaken by San Francisco, 
and one of the largest water infrastructure programs in the nation. 
Additionally, it is one of the only comprehensive and strategic 
infrastructure programs targeted specifically at improving a water system’s 
seismic reliability and resiliency. Additionally, it is unique because the WSIP 
utilized a 7.8 magnitude earthquake as its seismic Level of Service. 

R2
[for F1-F6]

The plan discussed in Recommendation R1 
should include a detailed proposal, including 
financing sources, for the installation within 15 
years of a high-pressure, multi-sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, i.e., by no later than June 30, 2034.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]

Requires further 
analysis

The commitment of sources for specific uses on specific 
timelines for San Francisco’s public infrastructure is the 
work of the 10-Year Capital Plan. The plan discussed in 
Recommendation 1 will be acknowledged in the Capital Plan, 
and based on analysis, will be done on the capital plan 
timeline. The capital planning process gathers, documents, 
and balances planned funding for needs across the public 
infrastructure portfolio and across San Francisco’s resilience 
challenges. The Capital Plan has longstanding funding 
principles to guide the prioritization of public infrastructure 
investments. These investments are tiered: (1) address legal 
and/or regulatory mandates; (2) ensure public safety and 
enhance resilience; (3) preserve assets and promote 
sustainability; (4) advance planned and programmatic 
needs; and (5) promote economic development. In the next 
10-Year Capital Plan and those that follow, the City will 
continue to analyze priority projects and programs and 
identify sources to advance those priorities. Committing to 
entirely funding a single program out of context and without 
regard for the trade-offs of that commitment would be out 
of step with the City’s longstanding and highly regarded 
capital planning process and likely create significant 
vulnerabilities elsewhere in the portfolio.

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F4 The City’s high-pressure emergency water 
supply system, known as the Auxiliary Water 
Supply System (AWSS), does not cover large 
parts of Supervisorial Districts 1, 4, 7 and 11, 
roughly one-third of the City’s developed area. 
As a result, these districts are not adequately 
protected from fires after a major earthquake.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]

Agree with the 
finding

The SFPUC, SFFD, and San Francisco Public Works (SFPW) are committed to 
increasing fire protection throughout San Francisco. Since the passage of 
the first Earthquake Safety and Emergency Response Bond in 2010, the 
three agencies have been implementing projects to improve the AWSS 
system’s seismic reliability and range of coverage. Enhancing the AWSS 
range of coverage to all areas of the City would require the allocation of 
funds to do so. The three agencies will continue to develop and implement 
projects utilizing new and proven technologies that improve upon the 
original system design. There have been many advancements in earthquake 
resistant pipeline design and materials, hydrants, and seismic valves since 
the early 1900s, and the City intends to use the best possible technology 
available to meet the performance standards of the SFFD.

R1
[for F1-F6]

By no later than December 31, 2020, the Mayor, 
the SFPUC, the SFFD, and the Office of 
Resilience and Capital Planning should jointly 
present to the Board of Supervisors a detailed 
plan to ensure the City is well prepared to fight 
fires in all parts of San Francisco in the event of 
a 1906-magnitude (7.8) earthquake.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]

Will be implemented Ensuring that San Francisco has the infrastructure and 
resources to be well prepared to fight fires in all parts of San 
Francisco is something that will be a focus of the next 10-
Year Capital Plan. Per Administrative Code 3.20, that Plan 
must be submitted to the Mayor and Board no later than 
March 1 of each odd-numbered year for approval no later 
than May 1. The requested presentation would be delivered 
as part of that Plan’s submission to enable holistic planning 
across San Francisco’s resilience challenges. Updates 
available on this timeline would be included. The City cannot 
discuss the project and timeline until the ESER 2020 plan 
passes. For this reason, the City will sync this 
recommendation with the Capital Plan, and push back the 
timeline to December 31, 2021. 

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F4 The City’s high-pressure emergency water 
supply system, known as the Auxiliary Water 
Supply System (AWSS), does not cover large 
parts of Supervisorial Districts 1, 4, 7 and 11, 
roughly one-third of the City’s developed area. 
As a result, these districts are not adequately 
protected from fires after a major earthquake.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]

Agree with the 
finding

The SFPUC, SFFD, and San Francisco Public Works (SFPW) are committed to 
increasing fire protection throughout San Francisco. Since the passage of 
the first Earthquake Safety and Emergency Response Bond in 2010, the 
three agencies have been implementing projects to improve the AWSS 
system’s seismic reliability and range of coverage. Enhancing the AWSS 
range of coverage to all areas of the City would require the allocation of 
funds to do so. The three agencies will continue to develop and implement 
projects utilizing new and proven technologies that improve upon the 
original system design. There have been many advancements in earthquake 
resistant pipeline design and materials, hydrants, and seismic valves since 
the early 1900s, and the City intends to use the best possible technology 
available to meet the performance standards of the SFFD.

R2
[for F1-F6]

The plan discussed in Recommendation R1 
should include a detailed proposal, including 
financing sources, for the installation within 15 
years of a high-pressure, multi-sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, i.e., by no later than June 30, 2034.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]

Requires further 
analysis

The commitment of sources for specific uses on specific 
timelines for San Francisco’s public infrastructure is the 
work of the 10-Year Capital Plan. The plan discussed in 
Recommendation 1 will be acknowledged in the Capital Plan, 
and based on analysis, will be done on the capital plan 
timeline. The capital planning process gathers, documents, 
and balances planned funding for needs across the public 
infrastructure portfolio and across San Francisco’s resilience 
challenges. The Capital Plan has longstanding funding 
principles to guide the prioritization of public infrastructure 
investments. These investments are tiered: (1) address legal 
and/or regulatory mandates; (2) ensure public safety and 
enhance resilience; (3) preserve assets and promote 
sustainability; (4) advance planned and programmatic 
needs; and (5) promote economic development. In the next 
10-Year Capital Plan and those that follow, the City will 
continue to analyze priority projects and programs and 
identify sources to advance those priorities. Committing to 
entirely funding a single program out of context and without 
regard for the trade-offs of that commitment would be out 
of step with the City’s longstanding and highly regarded 
capital planning process and likely create significant 
vulnerabilities elsewhere in the portfolio.



Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F5 A high-pressure, multi-sourced, seismically safe 
emergency firefighting water supply will be 
costly but is essential to protect the City.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]

Agree with the 
finding

As the City considers what is essential to protect San Francisco, it is 
important to acknowledge our multiple, complex resilience challenges. 
These challenges are documented in the Resilient SF strategy (2016) and 
underlie the strategic efforts of our capital investments as represented in 
the 10-Year Capital Plan (last updated 2019). These challenges are: 
Earthquakes, Sea Level Rise/Climate Change, Aging Infrastructure, 
Unaffordability, and Social Inequity. All of these challenges represent 
meaningful threats to San Franciscans, their property, and their ability to 
make a life in the city. In making decisions about priority investments, San 
Francisco must keep an eye on all of these challenges, identify the areas of 
greatest need across them, and make progress on all fronts simultaneously. 
The City has taken significant steps since 2010 to ensure that the City has a 
high-pressure multi-sourced, seismically safe EFWS. Since the passage of 
the first Earthquake Safety and Emergency Response Bond in 2010, SFPUC, 
SFFD, SF Public Works have been implementing projects to improve the 
system’s seismic reliability and range of coverage. The three agencies will 
continue to implement projects utilizing new and proven technologies that 
improve upon the original system design.   

R1
[for F1-F6]

By no later than December 31, 2020, the Mayor, 
the SFPUC, the SFFD, and the Office of 
Resilience and Capital Planning should jointly 
present to the Board of Supervisors a detailed 
plan to ensure the City is well prepared to fight 
fires in all parts of San Francisco in the event of 
a 1906-magnitude (7.8) earthquake.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]

Will be implemented Ensuring that San Francisco has the infrastructure and 
resources to be well prepared to fight fires in all parts of San 
Francisco is something that will be a focus of the next 10-
Year Capital Plan. Per Administrative Code 3.20, that Plan 
must be submitted to the Mayor and Board no later than 
March 1 of each odd-numbered year for approval no later 
than May 1. The requested presentation would be delivered 
as part of that Plan’s submission to enable holistic planning 
across San Francisco’s resilience challenges. Updates 
available on this timeline would be included. The City cannot 
discuss the project and timeline until the ESER 2020 plan 
passes. For this reason, the City will sync this 
recommendation with the Capital Plan, and push back the 
timeline to December 31, 2021. 

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F5 A high-pressure, multi-sourced, seismically safe 
emergency firefighting water supply will be 
costly but is essential to protect the City.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]

Agree with the 
finding

As the City considers what is essential to protect San Francisco, it is 
important to acknowledge our multiple, complex resilience challenges. 
These challenges are documented in the Resilient SF strategy (2016) and 
underlie the strategic efforts of our capital investments as represented in 
the 10-Year Capital Plan (last updated 2019). These challenges are: 
Earthquakes, Sea Level Rise/Climate Change, Aging Infrastructure, 
Unaffordability, and Social Inequity. All of these challenges represent 
meaningful threats to San Franciscans, their property, and their ability to 
make a life in the city. In making decisions about priority investments, San 
Francisco must keep an eye on all of these challenges, identify the areas of 
greatest need across them, and make progress on all fronts simultaneously. 
The City has taken significant steps since 2010 to ensure that the City has a 
high-pressure multi-sourced, seismically safe EFWS. Since the passage of 
the first Earthquake Safety and Emergency Response Bond in 2010, SFPUC, 
SFFD, SF Public Works have been implementing projects to improve the 
system’s seismic reliability and range of coverage. The three agencies will 
continue to implement projects utilizing new and proven technologies that 
improve upon the original system design.   

R2
[for F1-F6]

The plan discussed in Recommendation R1 
should include a detailed proposal, including 
financing sources, for the installation within 15 
years of a high-pressure, multi-sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, i.e., by no later than June 30, 2034.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]

Requires further 
analysis

The commitment of sources for specific uses on specific 
timelines for San Francisco’s public infrastructure is the 
work of the 10-Year Capital Plan. The plan discussed in 
Recommendation 1 will be acknowledged in the Capital Plan, 
and based on analysis, will be done on the capital plan 
timeline. The capital planning process gathers, documents, 
and balances planned funding for needs across the public 
infrastructure portfolio and across San Francisco’s resilience 
challenges. The Capital Plan has longstanding funding 
principles to guide the prioritization of public infrastructure 
investments. These investments are tiered: (1) address legal 
and/or regulatory mandates; (2) ensure public safety and 
enhance resilience; (3) preserve assets and promote 
sustainability; (4) advance planned and programmatic 
needs; and (5) promote economic development. In the next 
10-Year Capital Plan and those that follow, the City will 
continue to analyze priority projects and programs and 
identify sources to advance those priorities. Committing to 
entirely funding a single program out of context and without 
regard for the trade-offs of that commitment would be out 
of step with the City’s longstanding and highly regarded 
capital planning process and likely create significant 
vulnerabilities elsewhere in the portfolio.

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F6 Unless the City increases funding levels, it will 
be several decades (i.e., after the USGS predicts 
one or more major earthquakes will occur) 
before the southern parts of the City have a 
high-pressure, multi-sourced, seismically safe 
emergency firefighting water supply.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]

Disagree, wholly Decisions about programming and funding levels of future ESER bonds and 
other complementary sources that could support the expansion of the 
AWSS have yet to be made. 

R1
[for F1-F6]

By no later than December 31, 2020, the Mayor, 
the SFPUC, the SFFD, and the Office of 
Resilience and Capital Planning should jointly 
present to the Board of Supervisors a detailed 
plan to ensure the City is well prepared to fight 
fires in all parts of San Francisco in the event of 
a 1906-magnitude (7.8) earthquake.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]

Will be implemented Ensuring that San Francisco has the infrastructure and 
resources to be well prepared to fight fires in all parts of San 
Francisco is something that will be a focus of the next 10-
Year Capital Plan. Per Administrative Code 3.20, that Plan 
must be submitted to the Mayor and Board no later than 
March 1 of each odd-numbered year for approval no later 
than May 1. The requested presentation would be delivered 
as part of that Plan’s submission to enable holistic planning 
across San Francisco’s resilience challenges. Updates 
available on this timeline would be included. The City cannot 
discuss the project and timeline until the ESER 2020 plan 
passes. For this reason, the City will sync this 
recommendation with the Capital Plan, and push back the 
timeline to December 31, 2021. 



Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F6 Unless the City increases funding levels, it will 
be several decades (i.e., after the USGS predicts 
one or more major earthquakes will occur) 
before the southern parts of the City have a 
high-pressure, multi-sourced, seismically safe 
emergency firefighting water supply.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]

Disagree, wholly Decisions about programming and funding levels of future ESER bonds and 
other complementary sources that could support the expansion of the 
AWSS have yet to be made. 

R2
[for F1-F6]

The plan discussed in Recommendation R1 
should include a detailed proposal, including 
financing sources, for the installation within 15 
years of a high-pressure, multi-sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, i.e., by no later than June 30, 2034.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]

Requires further 
analysis

The commitment of sources for specific uses on specific 
timelines for San Francisco’s public infrastructure is the 
work of the 10-Year Capital Plan. The plan discussed in 
Recommendation 1 will be acknowledged in the Capital Plan, 
and based on analysis, will be done on the capital plan 
timeline. The capital planning process gathers, documents, 
and balances planned funding for needs across the public 
infrastructure portfolio and across San Francisco’s resilience 
challenges. The Capital Plan has longstanding funding 
principles to guide the prioritization of public infrastructure 
investments. These investments are tiered: (1) address legal 
and/or regulatory mandates; (2) ensure public safety and 
enhance resilience; (3) preserve assets and promote 
sustainability; (4) advance planned and programmatic 
needs; and (5) promote economic development. In the next 
10-Year Capital Plan and those that follow, the City will 
continue to analyze priority projects and programs and 
identify sources to advance those priorities. Committing to 
entirely funding a single program out of context and without 
regard for the trade-offs of that commitment would be out 
of step with the City’s longstanding and highly regarded 
capital planning process and likely create significant 
vulnerabilities elsewhere in the portfolio.

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F8 Redundancy is an important feature of an 
emergency firefighting water system.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]

Agree with the 
finding

R6
[for F8-F9]

The SFPUC, the SFFD and the SF Department of 
the Environment should study adding salt-water 
pump stations to improve the redundancy of 
water sources, especially on the west side.  
Findings and recommendations from this study 
should be presented to the Board of Supervisors 
by no later than June 30, 2021.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]

Will be implemented SFPUC and SFFD will complete this study by June 30, 2021.

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F9 Current plans to extend protections to the 
western part of the City do not include any high-
pressure water sources north of Golden Gate 
Park.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]

Disagree, partially While it is true that the SFPUC and SFFD are studying four potential water 
sources proposed to supply a potable EFWS on the west side of the City, 
which are not located north of Golden Gate Park, which by no means would 
reduce the proposed system's resiliency, reliability, performance, or ability 
to provide abundant high-pressure water for fire suppression to the 
Richmond District after a seismic event. San Francisco is unique in that 
there are 11 in-city reservoirs, with a total water capacity of approximately 
413,000,000 gallons. Additionally, Lake Merced, also located within City 
Limits, has an additional approximately 1,000,000,000 gallons. The potable 
EFWS system for the Westside of San Francisco that is being developed and 
analyzed would provide that the new EFWS pipeline in the Sunset and 
Richmond Districts could be supplied from four sources of water at two 
locations. The first two water sources could be supplied to the EFWS 
pipeline via a 30,000 gallon per minute pump station in the vicinity of Lake 
Merced. The two sources being studied for this pump station are Lake 
Merced, which has a water supply of approximately one billion gallons, and 
a 60” seismically resilient SFPUC Hetch Hetchy Regional Water System 
pipeline. The proposed potable EFWS also is analyzing the inclusion of a 
second 30,000 gallons per minute pump station in the vicinity of the 
SFPUC’s Sunset Reservoir that could be supplied water by two sources: (1) 
the 90 million gallon north basin of the Sunset Reservoir, which recently 
underwent a $64 million seismic retrofit, and (2) a 54” seismically resilient 
SFPUC Hetch Hetchy Regional Water system pipeline.               

R6
[for F8-F9]

The SFPUC, the SFFD and the SF Department of 
the Environment should study adding salt-water 
pump stations to improve the redundancy of 
water sources, especially on the west side.  
Findings and recommendations from this study 
should be presented to the Board of Supervisors 
by no later than June 30, 2021.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]

Will be implemented SFPUC and SFFD will complete this study by June 30, 2021.



Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F10 The “reliability scores” being used by the SFPUC 
impart an overly optimistic impression of the 
protection provided.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]

Disagree, partially Fire Response Areas (FRAs) were utilized by SFPUC and SFFD in the planning 
study CS-199. This study divided the City into areas based on those defined 
by the SFFD for initial alarm response and were called Fire Response Areas 
(FRAs). Probable fire demands were developed for each FRA using 1000 sets 
of fire demands generated by Charles Scawthorn, PhD using a Monte Carlo 
analysis of fire ignitions and fire growth using the ground motions from the 
design earthquake (7.8 magnitude). The fire ignitions were generated using 
methods similar to those used for the Community Action Plan for Seismic 
Safety (CAPSS) study (ATC 2010). The fire ignitions subsequently were used 
to develop water demands that were aggregated into the likely fire 
demands for each FRA. The water supplies for each FRA were developed 
using the reliability modeling tool GIRAFFE, developed at Cornell University 
by Professor Thomas D. O’Rourke. GIRAFFE performs internal Monte Carlo 
analysis to damage pipes in the system for multiple scenarios. The water 
supplies developed by GIRAFFE were aggregated into the likely water 
supplies for each FRA. It should be noted that the likely water supplies for 
each FRA assumed no water from the City's municipal water system 
(MWSS), which is quite conservative and highly unlikely even after a seismic 
event. The reliability score for each FRA is calculated using the sum of all 
water supplies for each FRA and dividing it by the FRA water demand. The 
reliability scores do exactly that - estimate how much EFWS water will be 
available for firefighting demands in a given FRA. The reliability scores are 
not meant to represent an estimate of the fire protection for a given house, 
block, or blocks. Rather it is a measure of the EFWS capacity and demand. 
The SFPUC recognizes the need to analyze potential EFWS demands on a 
more detailed level, and the agency began the process of doing so.

R7
[for F10]

The SFPUC should (a) continue its efforts to 
complete a more detailed analysis of emergency 
firefighting water needs (including above-the-
median needs) by neighborhood, and not just 
by FRA, and (b) present a completed analysis to 
the Board of Supervisors by no later than 
June 30, 2021.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]

Will be implemented SFPUC and SFFD will complete this analysis by June 30, 2021.

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F11 The City does not have a timeline to fund and 
complete development of a high-pressure, multi-
sourced, seismically safe emergency water 
supply for all parts of the City, including poor 
neighborhoods that historically have not been 
as well protected as the downtown business 
district and many richer neighborhoods.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]

Disagree, partially The EFWS was built after the 1906 earthquake, and its location, primarily in 
the northeast portion of San Francisco, corresponds to the location of the 
majority of the city’s population at that time. Since 2010, the SFPUC, SFFD, 
and Public Works have made critical improvements to the existing EFWS 
system. Expanding the EFWS prior to ensuring that the existing EFWS is 
resilient and reliable would have contradicted best engineering practices. 
The SFPUC and SFFD are developing plans that would implement a resilient, 
robust, and redundant potable EFWS for the Westside of San Francisco. The 
potable EFWS that is being developed and analyzed would propose  the 
best method for bringing a robust and resilient high-pressure firefighting 
water system to the Western neighborhoods in San Francisco that is 
capable of providing water to the SFFD firefighters at the high-pressure 
needed for firefighters to combat large fires after a seismic event, and is 
likely to include over 14 miles of new EFWS pipelines and potentially two 
new pump stations likely to be supplied by four water sources. The SFPUC 
and SFFD’s potable EFWS is being designed in a manner that allows for 
agility and the flexibility to add new technologies and water sources, and in 
a manner that allows the piping network to be extended in the future to 
serve additional areas.                                                                                                    



Since taking over maintenance responsibilities, SFPUC has completed 
significant maintenance activities. For example, on a monthly basis, staff 
from the SFPUC test both Pump Station #1 and Pump Station #2. There are 
6 maintenance recommendations provided in the CS-199 study as shown 
below in Table 7-1 from CS-199. The SFPUC has developed several of the 
routine maintenance plans recommended in the report or has determined 
the recommended maintenance practice is not necessary (i.e. flushing of a 
non-potable water system).                                                                                                                                 

Maintenance Recommendations, CS. 199 Task 11 TM:                                                                                                                                                     
Maintenance Recommendation 1: Confirm that all AWSS assets are entered 
into CDD's asset management system and PM's are established                                                                                                                                                                                                                                 
SFPUC Response: All AWSS asset locations are entered into CDD's Maximo 
and GIS databases. PM's are established for regular maintenance.                                                                                                                                                                                                                       

Maintenance Recommendation 2: Perform Regular maintenance and 
testing                                                                                             
SFPUC Response: According to SFPUC Maximo maintenance/testing 
records, regular maintenance and testing is performed in accordance with 
maintenance plans.                                                                                                                                                                        

Maintenance Recommendation 3: Check, flush and repair all suction 
connections regularly                                                                      
SFPUC Response: All suction connections were assessed 4-5 years ago. 
Some were cleaned as needed at that time. A high-pressure jetting machine 
was recently purchased, and personnel is being trained on its use.                                                                                                                                                                                                                    

Maintenance Recommendation 4: Establish pipeline flushing program for 
AWSS                                                                                     
SFPUC Response: Non-potable fire-fighting water systems are not typically 
flushed as part of regular flushing maintenance program. However, flushing 
naturally occurs when the AWSS is utilized approximately 20 times per 
year.                                                                                                                                                                                   

Maintenance Recommendation 5: Establish leak detection program and a 
pipeline leak database to monitor potential hot spots                                                                                                                                                                                                                                                       
SFPUC Response: SFPUC maintenance activities have helped reduced EFWS 
leakage by over 500,000 gallons per day, improving system performance 
while reducing water waste. A condition assessment project was 
implemented using Smart Ball technology. In addition, the system water 
supply sources are regularly monitored for water levels/filling requirements 
which will indicate potential leaks in the pipeline system.                                                                                                                                       

Maintenance Recommendation 6: Establish a cistern inspection, filling and 
testing program                                                             
SFPUC Response: A cistern inspection and testing program has been 
developed for implementation in 2019. In addition, a filling procedure has 
been established with SFFD.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          

As part of the AWSS Critical Valve Exercise Program, CDD has identified 66 
AWSS valves as “critical” (66 of 1,685 valves, or approximately 4 percent 
(source: CDD GIS). Critical valves for AWSS were defined based on the 
following criteria for operational importance:                                                                                                                                                                                                                                        
• Tank bypass valves
• Tank supply valve from higher pressure to lower pressure tank supply 
source
• Closed control valves to isolate piping within an infirm area
• Distribution system divide gate valve, manual operation (allows higher 
pressure zone to feed into lower pressure zone within the distribution 

          
           

              
             

                                                                                                       
                                                                                                                                                                                                                                         

              
           
                                                               

                                                                                                                                                                                                  
                                                                                                                                                                                                                
                                                                                                                                                                                            
                                                                                                                                                                 

                                                                                                                                                                                                                     
                                                                                                                                                                                                                                                   

                                                                                                                                                                                                           
                                                                                                                                                                                                              

                                                                                                                                                                                                    
                                                                                                                                                 
                                                                                                                                                                                               
                                                                                                                                             
    

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F12 The SFPUC has not developed a number of the 
routine maintenance plans recommended in a 
2014 report (CS-199), and has not adequately 
defined which AWSS valves are “critical” and 
therefore require increased attention.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]

Disagree, wholly R9
[for F12]

By no later than December 31, 2020 the SFPUC, 
with the advice and subject to the approval of 
the SFFD, should (a) implement “best practices” 
for the maintenance of AWSS assets, and (b) 
redefine which AWSS valves in the system are 
“critical,” and, therefore, require more 
attention and priority in the SFPUC’s 
maintenance plans.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]

Has been 
implemented

(a) SFPUC implements “best practices” for the maintenance 
of AWSS assets in collaboration with SFFD, and consistent 
with the terms of the Memorandum of Understanding 
Regarding Operation and Maintenance of San Francisco 
Water Supply Systems Related to Fire Suppression (MOU), 
SFPUC will seek SFFD’s written approval for “any 
modifications that could compromise”  the system’s 
function as a high pressure firefighting system (MOU, page 
2).
(b) The AWSS critical valves have been identified and will be 
exercised every year through the AWSS Critical Valve 
Exercise Program.



        
          

              
          

             
          

           
                                                                                                                                   

                                                                                                                                                           
          

                                                                                                                                                                                                                                         
           

                                                                                                                                                                                                                               

       
                                                                                             
       

          
                                                                                                                                                                         

         
                                                                       

          
            

                                                                                                                                                                                                                              

        
                                                                                     
         
          

           
                                                                                                                                                                                   

         
                                                                                                                                                                                                                                                              

         
          

         
          

         
                                                                                                                                               

         
                                                              
          

           
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                             

             
            

            
                                                                                                                                                                                                                                            

   
            

          
          

pressure zone to feed into lower pressure zone within the distribution 
system)
• Distribution system divide gate valve, motorized operation (allows higher 
pressure zone to feed into lower pressure zone within the distribution 
system)
• Open control valves to allow a single supply source to feed an infirm area
• Balancing valve, TP reservoir only (allows the two TP reservoir basins to 
equalize in level)                                                                                                     
Critical Valves:                                                                                                                                                                                                                                        
These EFWS critical valves are broken down by type below. All 66 of the 
AWSS critical valves were exercised in 2018-2019 and will be exercised 
every year.                                                              

Valve Type  (# of Critical Valves per type):                                                                                                                                                                                          
Ashbury Tank By-Pass Valves (10)                                                                                                                                                                                                            
Ashbury Tank Supply Valve #1 [Ashbury to Jones] (1)                                                                                                                                                                                    
Ashbury Tank Supply Valve #2 [Ashbury to Jones] (1)                                                                                                                                                         
Close Control Gate Valve (15)                                                                                                                                                                                                                 
Division Gate Valve (14)                                                                                                                                                                                                                                                
Jones Street Tank By-Pass Valves (10)                                                                                                                                                                                                      
Motorized Division Gate Valve or Motorized Line Gate Valve (6)                                                                                                                                                                                                     
Open Control Gate Valve [Infirm Area] (6)                                                                                                                                                                                              
Twin Peaks East Reservoir Lead Valve [Supply, TP to Ashbury] (1)                                                                                                                                       
Twin Peaks Reservoir Balancing Valve (1)                                                                                                                                                                                          
Twin Peaks West Reservoir Lead Valve [Supply, TP to Ashbury] (1)                                                                                                                                   
Total AWSS Critical Valves (66)

     
  

  
   

 
 
  

  

         
      

       
       

   

   
  

  

 

SFFD and SFPUC will work together to amend the MOU by 
June 30, 2020. 

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F13 In the 2015 MOU between the SFFD and the 
SFPUC, the two agencies agreed to conduct 
joint AWSS trainings annually, but there is no 
formal protocol outlining specific joint AWSS 
exercises or drills using hypothetical disaster 
scenarios, such as a major earthquake.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]

Disagree, partially There are no formal protocol outlining specific joint AWSS exercises or drills 
in the MOU; however, there are multiple opportunities to train together 
during operation, maintenance, and construction of improvement projects 
for the AWSS facilities as previously described in the response to the Grand 
Jury questions sent in May 2019.

The SFFD and SFPUC have had multiple field training opportunities during 
the maintenance and start-up testing of AWSS facilities in the last 5 years.  
For example, on December 20, 2018, SFFD and SFPUC personnel conducted 
emergency generator start-up procedures for Pump Station No. 2 (PS2). On 
April 5, 2018 SFPUC and SFFD performed joint-department full-scale test of 
AWSS Pump Station No. 1 (PS1) including pumping seawater into an 
isolated section of the AWSS distribution through system hydrants.  On 
August 29, 2018, SFPUC, SFFD and DPW personnel conducted a seawater 
drafting drill and confirmation test from the new suction connection at Pier 
50.  In addition, SFFD and SFPUC periodically test different facilities to 
assure systems are in good working order, and to train personnel on 
operations and joint-agency communications.  For example, a full-scale 
emergency exercise was performed between SFFD and SFPUC staff in 
January 2016 at Islais Creek, which involved the Phoenix Fireboat pumping 
sea water directly into an isolated section of the Jones pressure system via 
AWSS manifold connection. Sea water discharged from select hydrants 
within the isolated section of the system where pressure and flow were 
monitored at each discharge point.

The SFFD uses their Disaster Response Manual and Water Supply Manual to 
provide guidelines for training. Training occurs throughout the year and is 
ongoing. In March 2018, the SFPUC sponsored a tabletop drill focused on 
CDD emergency response in coordination with SFFD response.  Participants 
were asked to utilize Incident Command Structure (ICS) principles to 

         
          
             

         
         

             
         

           
           

        
           

      

R10
[for F13]

By no later than June 30, 2020, the 2015 MOU 
between the SFPUC and the SFFD should be 
amended to include a detailed roadmap for 
annual emergency response exercises, including 
simulated disaster and earthquake drills 
involving the AWSS and the PWSS.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]

Will be implemented
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respond to a hypothetical earthquake event (determine ICS, formulate 
specific objectives, and document findings). It is anticipated that this 
tabletop exercise will be repeated at least every other year, and that a 
larger scale simulation of post-earthquake response will be conducted 
within the next two years for SFFD and SFPUC joint-exercise.

In February 2018 the SFPUC and SFFD staff convened to review the SFPUC’s 
Division Emergency Operations Plan (DEOP), the CDD’s Emergency Action 
Plan (EAP), and the CDD’s Emergency Response Plan (ERP). The ERP 
overview focused on the Incident Command structure specific to CDD staff 
responsibilities, communication methods, critical facilities and assets, first 
responders for each facility (PWS and AWSS) and updated “critical facilities 
map” for all major pressure zones. 

 
          

        
       

     
     

     

   
  

  

  



  ⚠WARNING: This email was generated from an external source. You should only open files from
a trustworthy source.

From: Anatolia Lubos
To: Carroll, John (BOS)
Subject: Fire Commission Response to 2018-2019 AWSS Report
Date: Friday, September 13, 2019 10:03:24 AM
Attachments: Copy of Fire Commission_Nakajo_AWSS Matrix of Findings and Recommendations Response 190904.xlsx

 
 

From: Civil Grand Jury <CGrandJury@sftc.org> 
Sent: Thursday, September 12, 2019 1:24 PM
To: Anatolia Lubos <ALubos@sftc.org>
Subject: FW: Civil Grand Jury Report
 
 

From: Conefrey, Maureen (FIR)
Sent: Thursday, September 12, 2019 1:24:22 PM (UTC-08:00) Pacific Time (US & Canada)
To: Civil Grand Jury
Cc: Rasha Harvey; Steve Nakajo (sknakajo@yahoo.com); Nicholson, Jeanine (FIR)
Subject: RE: Civil Grand Jury Report

 
Here’s the correct document.
 
Maureen Conefrey
Fire Commission Secretary
(415) 558-3451
 

From: Conefrey, Maureen (FIR) 
Sent: Thursday, September 12, 2019 11:45 AM
To: CGrandJury@sftc.org
Cc: Rasha Harvey <r.harvey@sfcgj.org>; Steve Nakajo (sknakajo@yahoo.com)
<sknakajo@yahoo.com>; Nicholson, Jeanine (FIR) <jeanine.nicholson@sfgov.org>
Subject: Civil Grand Jury Report
 
Dear Honorable Garrett L. Wong,
 
Please see attachments.   I will also send by U.S. Mail.
 
Sincerely,
 
Maureen Conefrey
Fire Commission Secretary
(415) 558-3451
 

I 
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FireCommission

		Report Title
[Publication Date]		F#		Finding
(text may be duplicated due to spanning and multiple respondent effects)		Respondent Assigned by CGJ
[Response Due Date]		Finding Response (Agree/Disagree)		Finding Response Text		R#
[for F#]		Recommendation
(text may be duplicated due to spanning and multiple respondent effects)		Respondent Assigned by CGJ
[Response Due Date]		Recommendation Response
(Implementation)		Recommendation Response Text

		Act Now Before It Is Too Late: Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System
[July 17, 2019]		F1		Fires resulting from an earthquake represent a significant risk of widespread damage and potential loss of life in San Francisco.		President, San Francisco Fire Commission
[September 15, 2019]		Agree with the finding				R1
[for F1-F6]		By no later than December 31, 2020, the Mayor, the SFPUC, the SFFD, and the Office of Resilience and Capital Planning should jointly present to the Board of Supervisors a detailed plan to ensure the City is well prepared to fight fires in all parts of San Francisco in the event of a 1906-magnitude (7.8) earthquake.		President, San Francisco Fire Commission
[September 15, 2019]		Will be implemented		Ensuring that San Francisco has the infrastructure and resources to be well prepared to fight fires in all parts of San Francisco is something that will be a focus of the next 10-Year Capital Plan. Per Administrative Code 3.20, that Plan must be submitted to the Mayor and Board no later than March 1 of each odd-numbered year for approval no later than May 1. The requested presentation would be delivered as part of that Plan’s submission to enable holistic planning across San Francisco’s resilience challenges. Updates available on this timeline would be included. The City cannot discuss the project and timeline until the ESER 2020 plan passes. For this reason, the City will sync this recommendation with the Capital Plan, and push back the timeline to December 31, 2021. 

		Act Now Before It Is Too Late: Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System
[July 17, 2019]		F1		Fires resulting from an earthquake represent a significant risk of widespread damage and potential loss of life in San Francisco.		President, San Francisco Fire Commission
[September 15, 2019]		Agree with the finding				R2
[for F1-F6]		The plan discussed in Recommendation R1 should include a detailed proposal, including financing sources, for the installation within 15 years of a high-pressure, multi-sourced, seismically safe emergency water system for those parts of the City that don’t currently have one, i.e., by no later than June 30, 2034.		President, San Francisco Fire Commission
[September 15, 2019]		Requires further analysis		The commitment of sources for specific uses on specific timelines for San Francisco’s public infrastructure is the work of the 10-Year Capital Plan. The plan discussed in Recommendation 1 will be acknowledged in the Capital Plan, and based on analysis, will be done on the capital plan timeline. The capital planning process gathers, documents, and balances planned funding for needs across the public infrastructure portfolio and across San Francisco’s resilience challenges. The Capital Plan has longstanding funding principles to guide the prioritization of public infrastructure investments. These investments are tiered: (1) address legal and/or regulatory mandates; (2) ensure public safety and enhance resilience; (3) preserve assets and promote sustainability; (4) advance planned and programmatic needs; and (5) promote economic development. In the next 10-Year Capital Plan and those that follow, the City will continue to analyze priority projects and programs and identify sources to advance those priorities. Committing to entirely funding a single program out of context and without regard for the trade-offs of that commitment would be out of step with the City’s longstanding and highly regarded capital planning process and likely create significant vulnerabilities elsewhere in the portfolio.

		Act Now Before It Is Too Late: Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System
[July 17, 2019]		F2		The municipal water supply system (MWSS) is highly vulnerable to damage from a major earthquake and is not a reliable source for water supply for firefighting after a major earthquake.		President, San Francisco Fire Commission
[September 15, 2019]		Disagree, partially		The MWSS has been significantly upgraded in the last 15 years through the Water Supply Improvement Program (WSIP) initiated by the SFPUC. The goals of WSIP included to reduce vulnerability of the water system to damage from earthquakes and increase overall water system reliability. There were 35 in-city projects within the $4.8 billion-dollar program. The WSIP was the largest capital program ever undertaken by San Francisco, and one of the largest water infrastructure programs in the nation. Additionally, it is one of the only comprehensive and strategic infrastructure programs targeted specifically at improving a water system’s seismic reliability and resiliency. Additionally, it is unique because the WSIP utilized a 7.8 magnitude earthquake as its seismic Level of Service. 		R1
[for F1-F6]		By no later than December 31, 2020, the Mayor, the SFPUC, the SFFD, and the Office of Resilience and Capital Planning should jointly present to the Board of Supervisors a detailed plan to ensure the City is well prepared to fight fires in all parts of San Francisco in the event of a 1906-magnitude (7.8) earthquake.		President, San Francisco Fire Commission
[September 15, 2019]		Will be implemented		Ensuring that San Francisco has the infrastructure and resources to be well prepared to fight fires in all parts of San Francisco is something that will be a focus of the next 10-Year Capital Plan. Per Administrative Code 3.20, that Plan must be submitted to the Mayor and Board no later than March 1 of each odd-numbered year for approval no later than May 1. The requested presentation would be delivered as part of that Plan’s submission to enable holistic planning across San Francisco’s resilience challenges. Updates available on this timeline would be included. The City cannot discuss the project and timeline until the ESER 2020 plan passes. For this reason, the City will sync this recommendation with the Capital Plan, and push back the timeline to December 31, 2021. 

		Act Now Before It Is Too Late: Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System
[July 17, 2019]		F2		The municipal water supply system (MWSS) is highly vulnerable to damage from a major earthquake and is not a reliable source for water supply for firefighting after a major earthquake.		President, San Francisco Fire Commission
[September 15, 2019]		Disagree, partially		The MWSS has been significantly upgraded in the last 15 years through the Water Supply Improvement Program (WSIP) initiated by the SFPUC. The goals of WSIP included to reduce vulnerability of the water system to damage from earthquakes and increase overall water system reliability. There were 35 in-city projects within the $4.8 billion-dollar program. The WSIP was the largest capital program ever undertaken by San Francisco, and one of the largest water infrastructure programs in the nation. Additionally, it is one of the only comprehensive and strategic infrastructure programs targeted specifically at improving a water system’s seismic reliability and resiliency. Additionally, it is unique because the WSIP utilized a 7.8 magnitude earthquake as its seismic Level of Service. 		R2
[for F1-F6]		The plan discussed in Recommendation R1 should include a detailed proposal, including financing sources, for the installation within 15 years of a high-pressure, multi-sourced, seismically safe emergency water system for those parts of the City that don’t currently have one, i.e., by no later than June 30, 2034.		President, San Francisco Fire Commission
[September 15, 2019]		Requires further analysis		The commitment of sources for specific uses on specific timelines for San Francisco’s public infrastructure is the work of the 10-Year Capital Plan. The plan discussed in Recommendation 1 will be acknowledged in the Capital Plan, and based on analysis, will be done on the capital plan timeline. The capital planning process gathers, documents, and balances planned funding for needs across the public infrastructure portfolio and across San Francisco’s resilience challenges. The Capital Plan has longstanding funding principles to guide the prioritization of public infrastructure investments. These investments are tiered: (1) address legal and/or regulatory mandates; (2) ensure public safety and enhance resilience; (3) preserve assets and promote sustainability; (4) advance planned and programmatic needs; and (5) promote economic development. In the next 10-Year Capital Plan and those that follow, the City will continue to analyze priority projects and programs and identify sources to advance those priorities. Committing to entirely funding a single program out of context and without regard for the trade-offs of that commitment would be out of step with the City’s longstanding and highly regarded capital planning process and likely create significant vulnerabilities elsewhere in the portfolio.

		Act Now Before It Is Too Late: Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System
[July 17, 2019]		F3		Approximately 30 cisterns have recently been added with funds from ESER bonds, but cisterns only have up to about an hour of water supply and thus do not provide sufficient water for fighting fires following a major earthquake.		President, San Francisco Fire Commission
[September 15, 2019]		Agree with the finding		Cisterns serve as one of many important tools for use by the SFFD in response to a disaster.  Cistern locations are strategically located in the City in the event of a major conflagration to assist as a “Demarcation Line” on some of The City’s major thoroughfares. This was realized after the 1906 earthquake. With work accomplished through the ESER bond program, cisterns have been seismically improved throughout the City and the overall number of cisterns has increased to approximately 230, providing the Fire Department access to millions of gallons of water in an emergency.		R1
[for F1-F6]		By no later than December 31, 2020, the Mayor, the SFPUC, the SFFD, and the Office of Resilience and Capital Planning should jointly present to the Board of Supervisors a detailed plan to ensure the City is well prepared to fight fires in all parts of San Francisco in the event of a 1906-magnitude (7.8) earthquake.		President, San Francisco Fire Commission
[September 15, 2019]		Will be implemented		Ensuring that San Francisco has the infrastructure and resources to be well prepared to fight fires in all parts of San Francisco is something that will be a focus of the next 10-Year Capital Plan. Per Administrative Code 3.20, that Plan must be submitted to the Mayor and Board no later than March 1 of each odd-numbered year for approval no later than May 1. The requested presentation would be delivered as part of that Plan’s submission to enable holistic planning across San Francisco’s resilience challenges. Updates available on this timeline would be included. The City cannot discuss the project and timeline until the ESER 2020 plan passes. For this reason, the City will sync this recommendation with the Capital Plan, and push back the timeline to December 31, 2021. 

		Act Now Before It Is Too Late: Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System
[July 17, 2019]		F3		Approximately 30 cisterns have recently been added with funds from ESER bonds, but cisterns only have up to about an hour of water supply and thus do not provide sufficient water for fighting fires following a major earthquake.		President, San Francisco Fire Commission
[September 15, 2019]		Agree with the finding		Cisterns serve as one of many important tools for use by the SFFD in response to a disaster.  Cistern locations are strategically located in the City in the event of a major conflagration to assist as a “Demarcation Line” on some of The City’s major thoroughfares. This was realized after the 1906 earthquake. With work accomplished through the ESER bond program, cisterns have been seismically improved throughout the City and the overall number of cisterns has increased to approximately 230, providing the Fire Department access to millions of gallons of water in an emergency.		R2
[for F1-F6]		The plan discussed in Recommendation R1 should include a detailed proposal, including financing sources, for the installation within 15 years of a high-pressure, multi-sourced, seismically safe emergency water system for those parts of the City that don’t currently have one, i.e., by no later than June 30, 2034.		President, San Francisco Fire Commission
[September 15, 2019]		Requires further analysis		The commitment of sources for specific uses on specific timelines for San Francisco’s public infrastructure is the work of the 10-Year Capital Plan. The plan discussed in Recommendation 1 will be acknowledged in the Capital Plan, and based on analysis, will be done on the capital plan timeline. The capital planning process gathers, documents, and balances planned funding for needs across the public infrastructure portfolio and across San Francisco’s resilience challenges. The Capital Plan has longstanding funding principles to guide the prioritization of public infrastructure investments. These investments are tiered: (1) address legal and/or regulatory mandates; (2) ensure public safety and enhance resilience; (3) preserve assets and promote sustainability; (4) advance planned and programmatic needs; and (5) promote economic development. In the next 10-Year Capital Plan and those that follow, the City will continue to analyze priority projects and programs and identify sources to advance those priorities. Committing to entirely funding a single program out of context and without regard for the trade-offs of that commitment would be out of step with the City’s longstanding and highly regarded capital planning process and likely create significant vulnerabilities elsewhere in the portfolio.

		Act Now Before It Is Too Late: Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System
[July 17, 2019]		F4		The City’s high-pressure emergency water supply system, known as the Auxiliary Water Supply System (AWSS), does not cover large parts of Supervisorial Districts 1, 4, 7 and 11, roughly one-third of the City’s developed area. As a result, these districts are not adequately protected from fires after a major earthquake.		President, San Francisco Fire Commission
[September 15, 2019]		Agree with the finding		The SFPUC, SFFD, and San Francisco Public Works (SFPW) are committed to increasing fire protection throughout San Francisco. Since the passage of the first Earthquake Safety and Emergency Response Bond in 2010, the three agencies have been implementing projects to improve the AWSS system’s seismic reliability and range of coverage. Enhancing the AWSS range of coverage to all areas of the City would require the allocation of funds to do so. The three agencies will continue to develop and implement projects utilizing new and proven technologies that improve upon the original system design. There have been many advancements in earthquake resistant pipeline design and materials, hydrants, and seismic valves since the early 1900s, and the City intends to use the best possible technology available to meet the performance standards of the SFFD.		R1
[for F1-F6]		By no later than December 31, 2020, the Mayor, the SFPUC, the SFFD, and the Office of Resilience and Capital Planning should jointly present to the Board of Supervisors a detailed plan to ensure the City is well prepared to fight fires in all parts of San Francisco in the event of a 1906-magnitude (7.8) earthquake.		President, San Francisco Fire Commission
[September 15, 2019]		Will be implemented		Ensuring that San Francisco has the infrastructure and resources to be well prepared to fight fires in all parts of San Francisco is something that will be a focus of the next 10-Year Capital Plan. Per Administrative Code 3.20, that Plan must be submitted to the Mayor and Board no later than March 1 of each odd-numbered year for approval no later than May 1. The requested presentation would be delivered as part of that Plan’s submission to enable holistic planning across San Francisco’s resilience challenges. Updates available on this timeline would be included. The City cannot discuss the project and timeline until the ESER 2020 plan passes. For this reason, the City will sync this recommendation with the Capital Plan, and push back the timeline to December 31, 2021. 

		Act Now Before It Is Too Late: Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System
[July 17, 2019]		F4		The City’s high-pressure emergency water supply system, known as the Auxiliary Water Supply System (AWSS), does not cover large parts of Supervisorial Districts 1, 4, 7 and 11, roughly one-third of the City’s developed area. As a result, these districts are not adequately protected from fires after a major earthquake.		President, San Francisco Fire Commission
[September 15, 2019]		Agree with the finding		The SFPUC, SFFD, and San Francisco Public Works (SFPW) are committed to increasing fire protection throughout San Francisco. Since the passage of the first Earthquake Safety and Emergency Response Bond in 2010, the three agencies have been implementing projects to improve the AWSS system’s seismic reliability and range of coverage. Enhancing the AWSS range of coverage to all areas of the City would require the allocation of funds to do so. The three agencies will continue to develop and implement projects utilizing new and proven technologies that improve upon the original system design. There have been many advancements in earthquake resistant pipeline design and materials, hydrants, and seismic valves since the early 1900s, and the City intends to use the best possible technology available to meet the performance standards of the SFFD.		R2
[for F1-F6]		The plan discussed in Recommendation R1 should include a detailed proposal, including financing sources, for the installation within 15 years of a high-pressure, multi-sourced, seismically safe emergency water system for those parts of the City that don’t currently have one, i.e., by no later than June 30, 2034.		President, San Francisco Fire Commission
[September 15, 2019]		Requires further analysis		The commitment of sources for specific uses on specific timelines for San Francisco’s public infrastructure is the work of the 10-Year Capital Plan. The plan discussed in Recommendation 1 will be acknowledged in the Capital Plan, and based on analysis, will be done on the capital plan timeline. The capital planning process gathers, documents, and balances planned funding for needs across the public infrastructure portfolio and across San Francisco’s resilience challenges. The Capital Plan has longstanding funding principles to guide the prioritization of public infrastructure investments. These investments are tiered: (1) address legal and/or regulatory mandates; (2) ensure public safety and enhance resilience; (3) preserve assets and promote sustainability; (4) advance planned and programmatic needs; and (5) promote economic development. In the next 10-Year Capital Plan and those that follow, the City will continue to analyze priority projects and programs and identify sources to advance those priorities. Committing to entirely funding a single program out of context and without regard for the trade-offs of that commitment would be out of step with the City’s longstanding and highly regarded capital planning process and likely create significant vulnerabilities elsewhere in the portfolio.

		Act Now Before It Is Too Late: Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System
[July 17, 2019]		F4		The City’s high-pressure emergency water supply system, known as the Auxiliary Water Supply System (AWSS), does not cover large parts of Supervisorial Districts 1, 4, 7 and 11, roughly one-third of the City’s developed area. As a result, these districts are not adequately protected from fires after a major earthquake.		President, San Francisco Fire Commission
[September 15, 2019]		Agree with the finding		The SFPUC, SFFD, and San Francisco Public Works (SFPW) are committed to increasing fire protection throughout San Francisco. Since the passage of the first Earthquake Safety and Emergency Response Bond in 2010, the three agencies have been implementing projects to improve the AWSS system’s seismic reliability and range of coverage. Enhancing the AWSS range of coverage to all areas of the City would require the allocation of funds to do so. The three agencies will continue to develop and implement projects utilizing new and proven technologies that improve upon the original system design. There have been many advancements in earthquake resistant pipeline design and materials, hydrants, and seismic valves since the early 1900s, and the City intends to use the best possible technology available to meet the performance standards of the SFFD.		R5
[for F4]		The SFFD should strategically locate the majority of the PWSS hose tenders in areas that at present only have low-pressure hydrants and/or cisterns.		President, San Francisco Fire Commission
[September 15, 2019]		Will be implemented		The Department is currently finalizing specifications for these units, after which they will go out to bid through the City’s procurement processes before construction.  It is anticipated the Department will take receipt of these units in the second half of 2020/early 2021.  These hose tenders are a heavy-duty apparatus designed to be able to be deployed and moved throughout the City depending on need, giving the Department needed operational flexibility in its response.

		Act Now Before It Is Too Late: Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System
[July 17, 2019]		F5		A high-pressure, multi-sourced, seismically safe emergency firefighting water supply will be costly but is essential to protect the City.		President, San Francisco Fire Commission
[September 15, 2019]		Agree with the finding		As the City considers what is essential to protect San Francisco, it is important to acknowledge our multiple, complex resilience challenges. These challenges are documented in the Resilient SF strategy (2016) and underlie the strategic efforts of our capital investments as represented in the 10-Year Capital Plan (last updated 2019). These challenges are: Earthquakes, Sea Level Rise/Climate Change, Aging Infrastructure, Unaffordability, and Social Inequity. All of these challenges represent meaningful threats to San Franciscans, their property, and their ability to make a life in the city. In making decisions about priority investments, San Francisco must keep an eye on all of these challenges, identify the areas of greatest need across them, and make progress on all fronts simultaneously. The City has taken significant steps since 2010 to ensure that the City has a high-pressure multi-sourced, seismically safe EFWS. Since the passage of the first Earthquake Safety and Emergency Response Bond in 2010, SFPUC, SFFD, SF Public Works have been implementing projects to improve the system’s seismic reliability and range of coverage. The three agencies will continue to implement projects utilizing new and proven technologies that improve upon the original system design.   		R1
[for F1-F6]		By no later than December 31, 2020, the Mayor, the SFPUC, the SFFD, and the Office of Resilience and Capital Planning should jointly present to the Board of Supervisors a detailed plan to ensure the City is well prepared to fight fires in all parts of San Francisco in the event of a 1906-magnitude (7.8) earthquake.		President, San Francisco Fire Commission
[September 15, 2019]		Will be implemented		Ensuring that San Francisco has the infrastructure and resources to be well prepared to fight fires in all parts of San Francisco is something that will be a focus of the next 10-Year Capital Plan. Per Administrative Code 3.20, that Plan must be submitted to the Mayor and Board no later than March 1 of each odd-numbered year for approval no later than May 1. The requested presentation would be delivered as part of that Plan’s submission to enable holistic planning across San Francisco’s resilience challenges. Updates available on this timeline would be included. The City cannot discuss the project and timeline until the ESER 2020 plan passes. For this reason, the City will sync this recommendation with the Capital Plan, and push back the timeline to December 31, 2021. 

		Act Now Before It Is Too Late: Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System
[July 17, 2019]		F5		A high-pressure, multi-sourced, seismically safe emergency firefighting water supply will be costly but is essential to protect the City.		President, San Francisco Fire Commission
[September 15, 2019]		Agree with the finding		As the City considers what is essential to protect San Francisco, it is important to acknowledge our multiple, complex resilience challenges. These challenges are documented in the Resilient SF strategy (2016) and underlie the strategic efforts of our capital investments as represented in the 10-Year Capital Plan (last updated 2019). These challenges are: Earthquakes, Sea Level Rise/Climate Change, Aging Infrastructure, Unaffordability, and Social Inequity. All of these challenges represent meaningful threats to San Franciscans, their property, and their ability to make a life in the city. In making decisions about priority investments, San Francisco must keep an eye on all of these challenges, identify the areas of greatest need across them, and make progress on all fronts simultaneously. The City has taken significant steps since 2010 to ensure that the City has a high-pressure multi-sourced, seismically safe EFWS. Since the passage of the first Earthquake Safety and Emergency Response Bond in 2010, SFPUC, SFFD, SF Public Works have been implementing projects to improve the system’s seismic reliability and range of coverage. The three agencies will continue to implement projects utilizing new and proven technologies that improve upon the original system design.   		R2
[for F1-F6]		The plan discussed in Recommendation R1 should include a detailed proposal, including financing sources, for the installation within 15 years of a high-pressure, multi-sourced, seismically safe emergency water system for those parts of the City that don’t currently have one, i.e., by no later than June 30, 2034.		President, San Francisco Fire Commission
[September 15, 2019]		Requires further analysis		The commitment of sources for specific uses on specific timelines for San Francisco’s public infrastructure is the work of the 10-Year Capital Plan. The plan discussed in Recommendation 1 will be acknowledged in the Capital Plan, and based on analysis, will be done on the capital plan timeline. The capital planning process gathers, documents, and balances planned funding for needs across the public infrastructure portfolio and across San Francisco’s resilience challenges. The Capital Plan has longstanding funding principles to guide the prioritization of public infrastructure investments. These investments are tiered: (1) address legal and/or regulatory mandates; (2) ensure public safety and enhance resilience; (3) preserve assets and promote sustainability; (4) advance planned and programmatic needs; and (5) promote economic development. In the next 10-Year Capital Plan and those that follow, the City will continue to analyze priority projects and programs and identify sources to advance those priorities. Committing to entirely funding a single program out of context and without regard for the trade-offs of that commitment would be out of step with the City’s longstanding and highly regarded capital planning process and likely create significant vulnerabilities elsewhere in the portfolio.

		Act Now Before It Is Too Late: Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System
[July 17, 2019]		F6		Unless the City increases funding levels, it will be several decades (i.e., after the USGS predicts one or more major earthquakes will occur) before the southern parts of the City have a high-pressure, multi-sourced, seismically safe emergency firefighting water supply.		President, San Francisco Fire Commission
[September 15, 2019]		Disagree, wholly		Decisions about programming and funding levels of future ESER bonds and other complementary sources that could support the expansion of the AWSS have yet to be made. 		R1
[for F1-F6]		By no later than December 31, 2020, the Mayor, the SFPUC, the SFFD, and the Office of Resilience and Capital Planning should jointly present to the Board of Supervisors a detailed plan to ensure the City is well prepared to fight fires in all parts of San Francisco in the event of a 1906-magnitude (7.8) earthquake.		President, San Francisco Fire Commission
[September 15, 2019]		Will be implemented		Ensuring that San Francisco has the infrastructure and resources to be well prepared to fight fires in all parts of San Francisco is something that will be a focus of the next 10-Year Capital Plan. Per Administrative Code 3.20, that Plan must be submitted to the Mayor and Board no later than March 1 of each odd-numbered year for approval no later than May 1. The requested presentation would be delivered as part of that Plan’s submission to enable holistic planning across San Francisco’s resilience challenges. Updates available on this timeline would be included. The City cannot discuss the project and timeline until the ESER 2020 plan passes. For this reason, the City will sync this recommendation with the Capital Plan, and push back the timeline to December 31, 2021. 

		Act Now Before It Is Too Late: Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System
[July 17, 2019]		F6		Unless the City increases funding levels, it will be several decades (i.e., after the USGS predicts one or more major earthquakes will occur) before the southern parts of the City have a high-pressure, multi-sourced, seismically safe emergency firefighting water supply.		President, San Francisco Fire Commission
[September 15, 2019]		Disagree, wholly		Decisions about programming and funding levels of future ESER bonds and other complementary sources that could support the expansion of the AWSS have yet to be made. 		R2
[for F1-F6]		The plan discussed in Recommendation R1 should include a detailed proposal, including financing sources, for the installation within 15 years of a high-pressure, multi-sourced, seismically safe emergency water system for those parts of the City that don’t currently have one, i.e., by no later than June 30, 2034.		President, San Francisco Fire Commission
[September 15, 2019]		Requires further analysis		The commitment of sources for specific uses on specific timelines for San Francisco’s public infrastructure is the work of the 10-Year Capital Plan. The plan discussed in Recommendation 1 will be acknowledged in the Capital Plan, and based on analysis, will be done on the capital plan timeline. The capital planning process gathers, documents, and balances planned funding for needs across the public infrastructure portfolio and across San Francisco’s resilience challenges. The Capital Plan has longstanding funding principles to guide the prioritization of public infrastructure investments. These investments are tiered: (1) address legal and/or regulatory mandates; (2) ensure public safety and enhance resilience; (3) preserve assets and promote sustainability; (4) advance planned and programmatic needs; and (5) promote economic development. In the next 10-Year Capital Plan and those that follow, the City will continue to analyze priority projects and programs and identify sources to advance those priorities. Committing to entirely funding a single program out of context and without regard for the trade-offs of that commitment would be out of step with the City’s longstanding and highly regarded capital planning process and likely create significant vulnerabilities elsewhere in the portfolio.

		Act Now Before It Is Too Late: Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System
[July 17, 2019]		F6		Unless the City increases funding levels, it will be several decades (i.e., after the USGS predicts one or more major earthquakes will occur) before the southern parts of the City have a high-pressure, multi-sourced, seismically safe emergency firefighting water supply.		President, San Francisco Fire Commission
[September 15, 2019]		Disagree, wholly		Decisions about programming and funding levels of future ESER bonds and other complementary sources that could support the expansion of the AWSS have yet to be made. 		R4
[for F6-F7]		As interim measure, by no later than June 30, 2021, the City should purchase the 20 new PWSS hose tenders being requested by the SFFD, to replace and expand its currently inadequate inventory.		President, San Francisco Fire Commission
[September 15, 2019]		Requires further analysis		The Fire Department has been allocated funding to purchase five units through funds from the FY19-20 City budget and an allocation from the State.  The Department is currently working with the Office of Contract Administration to develop a multi-year term contract for hose tenders so in the case that additional funding is secured in future years, the Department will be able to reduce the amount of time for procurement of the apparatus. Each hose tender cost $1 million each, and we need to weigh purchase of additional hose tenders to other budget request and priority. 

		Act Now Before It Is Too Late: Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System
[July 17, 2019]		F7		The existing Portable Water Supply System (PWSS) inventory is inadequate.  Investing in more PWSS hose tenders would provide a relatively quick, cost-effective interim means to improve protection of the southern and western parts of the City until a high-pressure, multi-sourced, seismically safe emergency water supply can be developed in those areas.		President, San Francisco Fire Commission
[September 15, 2019]		Agree with the finding		The Fire Department has been allocated funding to purchase five units through funds from the FY19-20 City budget and an allocation from the State. While the Department currently has five older hose tenders spread-out throughout the City, these new units are much more modern and provide the Department with a number of operational benefits, including the following: the capability of pumping and drafting water from any water source; extending the current AWSS system infrastructure; carrying 6,000 feet of hose for deployment; a 5,500 gallon per minute (GPM) on-board water pump and a 3,000 GPM portable submersible water pump; on-board monitor with a 525 foot reach; and four wheel drive.  In addition, the Department has been successful in advocating and receiving Federal grant funds to assist with purchasing various PWSS equipment (valves, hose, ramps, etc.), and will continue to advocate for alternative sources of funding to increase the inventory of PWSS equipment.		R4
[for F6-F7]		As interim measure, by no later than June 30, 2021, the City should purchase the 20 new PWSS hose tenders being requested by the SFFD, to replace and expand its currently inadequate inventory.		President, San Francisco Fire Commission
[September 15, 2019]		Requires further analysis		The Fire Department has been allocated funding to purchase five units through funds from the FY19-20 City budget and an allocation from the State.  The Department is currently working with the Office of Contract Administration to develop a multi-year term contract for hose tenders so in the case that additional funding is secured in future years, the Department will be able to reduce the amount of time for procurement of the apparatus. Each hose tender cost $1 million each, and we need to weigh purchase of additional hose tenders to other budget request and priority. 

		Act Now Before It Is Too Late: Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System
[July 17, 2019]		F8		Redundancy is an important feature of an emergency firefighting water system.		President, San Francisco Fire Commission
[September 15, 2019]		Agree with the finding				R6
[for F8-F9]		The SFPUC, the SFFD and the SF Department of the Environment should study adding salt-water pump stations to improve the redundancy of water sources, especially on the west side.  Findings and recommendations from this study should be presented to the Board of Supervisors by no later than June 30, 2021.		President, San Francisco Fire Commission
[September 15, 2019]		Will be implemented		SFPUC and SFFD will complete this study by June 30, 2021.

		Act Now Before It Is Too Late: Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System
[July 17, 2019]		F9		Current plans to extend protections to the western part of the City do not include any high-pressure water sources north of Golden Gate Park.		President, San Francisco Fire Commission
[September 15, 2019]		Disagree, partially		While it is true that the SFPUC and SFFD are studying four potential water sources proposed to supply a potable EFWS on the west side of the City, which are not located north of Golden Gate Park, which by no means would reduce the proposed system's resiliency, reliability, performance, or ability to provide abundant high-pressure water for fire suppression to the Richmond District after a seismic event. San Francisco is unique in that there are 11 in-city reservoirs, with a total water capacity of approximately 413,000,000 gallons. Additionally, Lake Merced, also located within City Limits, has an additional approximately 1,000,000,000 gallons. The potable EFWS system for the Westside of San Francisco that is being developed and analyzed would provide that the new EFWS pipeline in the Sunset and Richmond Districts could be supplied from four sources of water at two locations. The first two water sources could be supplied to the EFWS pipeline via a 30,000 gallon per minute pump station in the vicinity of Lake Merced. The two sources being studied for this pump station are Lake Merced, which has a water supply of approximately one billion gallons, and a 60” seismically resilient SFPUC Hetch Hetchy Regional Water System pipeline. The proposed potable EFWS also is analyzing the inclusion of a second 30,000 gallons per minute pump station in the vicinity of the SFPUC’s Sunset Reservoir that could be supplied water by two sources: (1) the 90 million gallon north basin of the Sunset Reservoir, which recently underwent a $64 million seismic retrofit, and (2) a 54” seismically resilient SFPUC Hetch Hetchy Regional Water system pipeline.               		R6
[for F8-F9]		The SFPUC, the SFFD and the SF Department of the Environment should study adding salt-water pump stations to improve the redundancy of water sources, especially on the west side.  Findings and recommendations from this study should be presented to the Board of Supervisors by no later than June 30, 2021.		President, San Francisco Fire Commission
[September 15, 2019]		Will be implemented		SFPUC and SFFD will complete this study by June 30, 2021.

		Act Now Before It Is Too Late: Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System
[July 17, 2019]		F10		The “reliability scores” being used by the SFPUC impart an overly optimistic impression of the protection provided.		President, San Francisco Fire Commission
[September 15, 2019]		Disagree, partially		Fire Response Areas (FRAs) were utilized by SFPUC and SFFD in the planning study CS-199. This study divided the City into areas based on those defined by the SFFD for initial alarm response and were called Fire Response Areas (FRAs). Probable fire demands were developed for each FRA using 1000 sets of fire demands generated by Charles Scawthorn, PhD using a Monte Carlo analysis of fire ignitions and fire growth using the ground motions from the design earthquake (7.8 magnitude). The fire ignitions were generated using methods similar to those used for the Community Action Plan for Seismic Safety (CAPSS) study (ATC 2010). The fire ignitions subsequently were used to develop water demands that were aggregated into the likely fire demands for each FRA. The water supplies for each FRA were developed using the reliability modeling tool GIRAFFE, developed at Cornell University by Professor Thomas D. O’Rourke. GIRAFFE performs internal Monte Carlo analysis to damage pipes in the system for multiple scenarios. The water supplies developed by GIRAFFE were aggregated into the likely water supplies for each FRA. It should be noted that the likely water supplies for each FRA assumed no water from the City's municipal water system (MWSS), which is quite conservative and highly unlikely even after a seismic event. The reliability score for each FRA is calculated using the sum of all water supplies for each FRA and dividing it by the FRA water demand. The reliability scores do exactly that - estimate how much EFWS water will be available for firefighting demands in a given FRA. The reliability scores are not meant to represent an estimate of the fire protection for a given house, block, or blocks. Rather it is a measure of the EFWS capacity and demand. The SFPUC recognizes the need to analyze potential EFWS demands on a more detailed level, and the agency began the process of doing so.

		Act Now Before It Is Too Late: Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System
[July 17, 2019]		F11		The City does not have a timeline to fund and complete development of a high-pressure, multi-sourced, seismically safe emergency water supply for all parts of the City, including poor neighborhoods that historically have not been as well protected as the downtown business district and many richer neighborhoods.		President, San Francisco Fire Commission
[September 15, 2019]		Disagree, partially		The EFWS was built after the 1906 earthquake, and its location, primarily in the northeast portion of San Francisco, corresponds to the location of the majority of the city’s population at that time. Since 2010, the SFPUC, SFFD, and Public Works have made critical improvements to the existing EFWS system. Expanding the EFWS prior to ensuring that the existing EFWS is resilient and reliable would have contradicted best engineering practices. The SFPUC and SFFD are developing plans that would implement a resilient, robust, and redundant potable EFWS for the Westside of San Francisco. The potable EFWS that is being developed and analyzed would propose  the best method for bringing a robust and resilient high-pressure firefighting water system to the Western neighborhoods in San Francisco that is capable of providing water to the SFFD firefighters at the high-pressure needed for firefighters to combat large fires after a seismic event, and is likely to include over 14 miles of new EFWS pipelines and potentially two new pump stations likely to be supplied by four water sources. The SFPUC and SFFD’s potable EFWS is being designed in a manner that allows for agility and the flexibility to add new technologies and water sources, and in a manner that allows the piping network to be extended in the future to serve additional areas.                                                       

		Act Now Before It Is Too Late: Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System
[July 17, 2019]												R9
[for F12]		By no later than December 31, 2020 the SFPUC, with the advice and subject to the approval of the SFFD, should (a) implement “best practices” for the maintenance of AWSS assets, and (b) redefine which AWSS valves in the system are “critical,” and, therefore, require more attention and priority in the SFPUC’s maintenance plans.		President, San Francisco Fire Commission
[September 15, 2019]		Has been implemented		(a) SFPUC implements “best practices” for the maintenance of AWSS assets in collaboration with SFFD, and consistent with the terms of the Memorandum of Understanding Regarding Operation and Maintenance of San Francisco Water Supply Systems Related to Fire Suppression (MOU), SFPUC will seek SFFD’s written approval for “any modifications that could compromise”  the system’s function as a high pressure firefighting system (MOU, page 2).
(b) The AWSS critical valves have been identified and will be exercised every year through the AWSS Critical Valve Exercise Program.

		Act Now Before It Is Too Late: Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System
[July 17, 2019]												R10
[for F13]		By no later than June 30, 2020, the 2015 MOU between the SFPUC and the SFFD should be amended to include a detailed roadmap for annual emergency response exercises, including simulated disaster and earthquake drills involving the AWSS and the PWSS.		President, San Francisco Fire Commission
[September 15, 2019]		Will be implemented		The Fire Department conducts weekly hose/hose tender drills that it rotates through companies throughout the City. The Fire Department will work with the SFPUC to have them in attendance and participate in these drills.  SFFD will also commit to working with the PUC to enhance the scope and frequency of trainings in the future for improved collaboration. SFFD and SFPUC will work together to amend the MOU by June 30, 2020. 



















































































































































































																																																						Agree with the finding		Has been implemented

																																																						Disagree, wholly		Will be implemented

																																																						Disagree, partially		Requires further analysis

																																																								Will not be implemented because it is not warranted or reasonable
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Report Title
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F#
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(text may be duplicated due to spanning and 
multiple respondent effects)

Respondent Assigned by 
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Finding Response 
(Agree/Disagree)

Finding Response Text
R#

[for F#]

Recommendation
(text may be duplicated due to spanning and 

multiple respondent effects)

Respondent Assigned by 
CGJ

[Response Due Date]

Recommendation 
Response

(Implementation)
Recommendation Response Text

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F1 Fires resulting from an earthquake represent a 
significant risk of widespread damage and 
potential loss of life in San Francisco.

President, San Francisco 
Fire Commission
[September 15, 2019]

Agree with the 
finding

R1
[for F1-F6]

By no later than December 31, 2020, the Mayor, 
the SFPUC, the SFFD, and the Office of Resilience 
and Capital Planning should jointly present to 
the Board of Supervisors a detailed plan to 
ensure the City is well prepared to fight fires in 
all parts of San Francisco in the event of a 1906-
magnitude (7.8) earthquake.

President, San Francisco 
Fire Commission
[September 15, 2019]

Will be implemented Ensuring that San Francisco has the infrastructure and resources 
to be well prepared to fight fires in all parts of San Francisco is 
something that will be a focus of the next 10-Year Capital Plan. 
Per Administrative Code 3.20, that Plan must be submitted to 
the Mayor and Board no later than March 1 of each odd-
numbered year for approval no later than May 1. The requested 
presentation would be delivered as part of that Plan’s 
submission to enable holistic planning across San Francisco’s 
resilience challenges. Updates available on this timeline would 
be included. The City cannot discuss the project and timeline 
until the ESER 2020 plan passes. For this reason, the City will 
sync this recommendation with the Capital Plan, and push back 
the timeline to December 31, 2021. 

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F1 Fires resulting from an earthquake represent a 
significant risk of widespread damage and 
potential loss of life in San Francisco.

President, San Francisco 
Fire Commission
[September 15, 2019]

Agree with the 
finding

R2
[for F1-F6]

The plan discussed in Recommendation R1 
should include a detailed proposal, including 
financing sources, for the installation within 15 
years of a high-pressure, multi-sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, i.e., by no later than June 30, 2034.

President, San Francisco 
Fire Commission
[September 15, 2019]

Requires further 
analysis

The commitment of sources for specific uses on specific 
timelines for San Francisco’s public infrastructure is the work of 
the 10-Year Capital Plan. The plan discussed in Recommendation 
1 will be acknowledged in the Capital Plan, and based on 
analysis, will be done on the capital plan timeline. The capital 
planning process gathers, documents, and balances planned 
funding for needs across the public infrastructure portfolio and 
across San Francisco’s resilience challenges. The Capital Plan has 
longstanding funding principles to guide the prioritization of 
public infrastructure investments. These investments are tiered: 
(1) address legal and/or regulatory mandates; (2) ensure public 
safety and enhance resilience; (3) preserve assets and promote 
sustainability; (4) advance planned and programmatic needs; 
and (5) promote economic development. In the next 10-Year 
Capital Plan and those that follow, the City will continue to 
analyze priority projects and programs and identify sources to 
advance those priorities. Committing to entirely funding a single 
program out of context and without regard for the trade-offs of 
that commitment would be out of step with the City’s 
longstanding and highly regarded capital planning process and 
likely create significant vulnerabilities elsewhere in the portfolio.

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F2 The municipal water supply system (MWSS) is 
highly vulnerable to damage from a major 
earthquake and is not a reliable source for water 
supply for firefighting after a major earthquake.

President, San Francisco 
Fire Commission
[September 15, 2019]

Disagree, partially The MWSS has been significantly upgraded in the last 15 years through the 
Water Supply Improvement Program (WSIP) initiated by the SFPUC. The goals 
of WSIP included to reduce vulnerability of the water system to damage from 
earthquakes and increase overall water system reliability. There were 35 in-city 
projects within the $4.8 billion-dollar program. The WSIP was the largest 
capital program ever undertaken by San Francisco, and one of the largest 
water infrastructure programs in the nation. Additionally, it is one of the only 
comprehensive and strategic infrastructure programs targeted specifically at 
improving a water system’s seismic reliability and resiliency. Additionally, it is 
unique because the WSIP utilized a 7.8 magnitude earthquake as its seismic 
Level of Service. 

R1
[for F1-F6]

By no later than December 31, 2020, the Mayor, 
the SFPUC, the SFFD, and the Office of Resilience 
and Capital Planning should jointly present to 
the Board of Supervisors a detailed plan to 
ensure the City is well prepared to fight fires in 
all parts of San Francisco in the event of a 1906-
magnitude (7.8) earthquake.

President, San Francisco 
Fire Commission
[September 15, 2019]

Will be implemented Ensuring that San Francisco has the infrastructure and resources 
to be well prepared to fight fires in all parts of San Francisco is 
something that will be a focus of the next 10-Year Capital Plan. 
Per Administrative Code 3.20, that Plan must be submitted to 
the Mayor and Board no later than March 1 of each odd-
numbered year for approval no later than May 1. The requested 
presentation would be delivered as part of that Plan’s 
submission to enable holistic planning across San Francisco’s 
resilience challenges. Updates available on this timeline would 
be included. The City cannot discuss the project and timeline 
until the ESER 2020 plan passes. For this reason, the City will 
sync this recommendation with the Capital Plan, and push back 
the timeline to December 31, 2021. 
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Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F2 The municipal water supply system (MWSS) is 
highly vulnerable to damage from a major 
earthquake and is not a reliable source for water 
supply for firefighting after a major earthquake.

President, San Francisco 
Fire Commission
[September 15, 2019]

Disagree, partially The MWSS has been significantly upgraded in the last 15 years through the 
Water Supply Improvement Program (WSIP) initiated by the SFPUC. The goals 
of WSIP included to reduce vulnerability of the water system to damage from 
earthquakes and increase overall water system reliability. There were 35 in-city 
projects within the $4.8 billion-dollar program. The WSIP was the largest 
capital program ever undertaken by San Francisco, and one of the largest 
water infrastructure programs in the nation. Additionally, it is one of the only 
comprehensive and strategic infrastructure programs targeted specifically at 
improving a water system’s seismic reliability and resiliency. Additionally, it is 
unique because the WSIP utilized a 7.8 magnitude earthquake as its seismic 
Level of Service. 

R2
[for F1-F6]

The plan discussed in Recommendation R1 
should include a detailed proposal, including 
financing sources, for the installation within 15 
years of a high-pressure, multi-sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, i.e., by no later than June 30, 2034.

President, San Francisco 
Fire Commission
[September 15, 2019]

Requires further 
analysis

The commitment of sources for specific uses on specific 
timelines for San Francisco’s public infrastructure is the work of 
the 10-Year Capital Plan. The plan discussed in Recommendation 
1 will be acknowledged in the Capital Plan, and based on 
analysis, will be done on the capital plan timeline. The capital 
planning process gathers, documents, and balances planned 
funding for needs across the public infrastructure portfolio and 
across San Francisco’s resilience challenges. The Capital Plan has 
longstanding funding principles to guide the prioritization of 
public infrastructure investments. These investments are tiered: 
(1) address legal and/or regulatory mandates; (2) ensure public 
safety and enhance resilience; (3) preserve assets and promote 
sustainability; (4) advance planned and programmatic needs; 
and (5) promote economic development. In the next 10-Year 
Capital Plan and those that follow, the City will continue to 
analyze priority projects and programs and identify sources to 
advance those priorities. Committing to entirely funding a single 
program out of context and without regard for the trade-offs of 
that commitment would be out of step with the City’s 
longstanding and highly regarded capital planning process and 
likely create significant vulnerabilities elsewhere in the portfolio.

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F3 Approximately 30 cisterns have recently been 
added with funds from ESER bonds, but cisterns 
only have up to about an hour of water supply 
and thus do not provide sufficient water for 
fighting fires following a major earthquake.

President, San Francisco 
Fire Commission
[September 15, 2019]

Agree with the 
finding

Cisterns serve as one of many important tools for use by the SFFD in response 
to a disaster.  Cistern locations are strategically located in the City in the event 
of a major conflagration to assist as a “Demarcation Line” on some of The 
City’s major thoroughfares. This was realized after the 1906 earthquake. With 
work accomplished through the ESER bond program, cisterns have been 
seismically improved throughout the City and the overall number of cisterns 
has increased to approximately 230, providing the Fire Department access to 
millions of gallons of water in an emergency.

R1
[for F1-F6]

By no later than December 31, 2020, the Mayor, 
the SFPUC, the SFFD, and the Office of Resilience 
and Capital Planning should jointly present to 
the Board of Supervisors a detailed plan to 
ensure the City is well prepared to fight fires in 
all parts of San Francisco in the event of a 1906-
magnitude (7.8) earthquake.

President, San Francisco 
Fire Commission
[September 15, 2019]

Will be implemented Ensuring that San Francisco has the infrastructure and resources 
to be well prepared to fight fires in all parts of San Francisco is 
something that will be a focus of the next 10-Year Capital Plan. 
Per Administrative Code 3.20, that Plan must be submitted to 
the Mayor and Board no later than March 1 of each odd-
numbered year for approval no later than May 1. The requested 
presentation would be delivered as part of that Plan’s 
submission to enable holistic planning across San Francisco’s 
resilience challenges. Updates available on this timeline would 
be included. The City cannot discuss the project and timeline 
until the ESER 2020 plan passes. For this reason, the City will 
sync this recommendation with the Capital Plan, and push back 
the timeline to December 31, 2021. 

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F3 Approximately 30 cisterns have recently been 
added with funds from ESER bonds, but cisterns 
only have up to about an hour of water supply 
and thus do not provide sufficient water for 
fighting fires following a major earthquake.

President, San Francisco 
Fire Commission
[September 15, 2019]

Agree with the 
finding

Cisterns serve as one of many important tools for use by the SFFD in response 
to a disaster.  Cistern locations are strategically located in the City in the event 
of a major conflagration to assist as a “Demarcation Line” on some of The 
City’s major thoroughfares. This was realized after the 1906 earthquake. With 
work accomplished through the ESER bond program, cisterns have been 
seismically improved throughout the City and the overall number of cisterns 
has increased to approximately 230, providing the Fire Department access to 
millions of gallons of water in an emergency.

R2
[for F1-F6]

The plan discussed in Recommendation R1 
should include a detailed proposal, including 
financing sources, for the installation within 15 
years of a high-pressure, multi-sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, i.e., by no later than June 30, 2034.

President, San Francisco 
Fire Commission
[September 15, 2019]

Requires further 
analysis

The commitment of sources for specific uses on specific 
timelines for San Francisco’s public infrastructure is the work of 
the 10-Year Capital Plan. The plan discussed in Recommendation 
1 will be acknowledged in the Capital Plan, and based on 
analysis, will be done on the capital plan timeline. The capital 
planning process gathers, documents, and balances planned 
funding for needs across the public infrastructure portfolio and 
across San Francisco’s resilience challenges. The Capital Plan has 
longstanding funding principles to guide the prioritization of 
public infrastructure investments. These investments are tiered: 
(1) address legal and/or regulatory mandates; (2) ensure public 
safety and enhance resilience; (3) preserve assets and promote 
sustainability; (4) advance planned and programmatic needs; 
and (5) promote economic development. In the next 10-Year 
Capital Plan and those that follow, the City will continue to 
analyze priority projects and programs and identify sources to 
advance those priorities. Committing to entirely funding a single 
program out of context and without regard for the trade-offs of 
that commitment would be out of step with the City’s 
longstanding and highly regarded capital planning process and 
likely create significant vulnerabilities elsewhere in the portfolio.
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Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F4 The City’s high-pressure emergency water 
supply system, known as the Auxiliary Water 
Supply System (AWSS), does not cover large 
parts of Supervisorial Districts 1, 4, 7 and 11, 
roughly one-third of the City’s developed area. 
As a result, these districts are not adequately 
protected from fires after a major earthquake.

President, San Francisco 
Fire Commission
[September 15, 2019]

Agree with the 
finding

The SFPUC, SFFD, and San Francisco Public Works (SFPW) are committed to 
increasing fire protection throughout San Francisco. Since the passage of the 
first Earthquake Safety and Emergency Response Bond in 2010, the three 
agencies have been implementing projects to improve the AWSS system’s 
seismic reliability and range of coverage. Enhancing the AWSS range of 
coverage to all areas of the City would require the allocation of funds to do so. 
The three agencies will continue to develop and implement projects utilizing 
new and proven technologies that improve upon the original system design. 
There have been many advancements in earthquake resistant pipeline design 
and materials, hydrants, and seismic valves since the early 1900s, and the City 
intends to use the best possible technology available to meet the performance 
standards of the SFFD.

R1
[for F1-F6]

By no later than December 31, 2020, the Mayor, 
the SFPUC, the SFFD, and the Office of Resilience 
and Capital Planning should jointly present to 
the Board of Supervisors a detailed plan to 
ensure the City is well prepared to fight fires in 
all parts of San Francisco in the event of a 1906-
magnitude (7.8) earthquake.

President, San Francisco 
Fire Commission
[September 15, 2019]

Will be implemented Ensuring that San Francisco has the infrastructure and resources 
to be well prepared to fight fires in all parts of San Francisco is 
something that will be a focus of the next 10-Year Capital Plan. 
Per Administrative Code 3.20, that Plan must be submitted to 
the Mayor and Board no later than March 1 of each odd-
numbered year for approval no later than May 1. The requested 
presentation would be delivered as part of that Plan’s 
submission to enable holistic planning across San Francisco’s 
resilience challenges. Updates available on this timeline would 
be included. The City cannot discuss the project and timeline 
until the ESER 2020 plan passes. For this reason, the City will 
sync this recommendation with the Capital Plan, and push back 
the timeline to December 31, 2021. 

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F4 The City’s high-pressure emergency water 
supply system, known as the Auxiliary Water 
Supply System (AWSS), does not cover large 
parts of Supervisorial Districts 1, 4, 7 and 11, 
roughly one-third of the City’s developed area. 
As a result, these districts are not adequately 
protected from fires after a major earthquake.

President, San Francisco 
Fire Commission
[September 15, 2019]

Agree with the 
finding

The SFPUC, SFFD, and San Francisco Public Works (SFPW) are committed to 
increasing fire protection throughout San Francisco. Since the passage of the 
first Earthquake Safety and Emergency Response Bond in 2010, the three 
agencies have been implementing projects to improve the AWSS system’s 
seismic reliability and range of coverage. Enhancing the AWSS range of 
coverage to all areas of the City would require the allocation of funds to do so. 
The three agencies will continue to develop and implement projects utilizing 
new and proven technologies that improve upon the original system design. 
There have been many advancements in earthquake resistant pipeline design 
and materials, hydrants, and seismic valves since the early 1900s, and the City 
intends to use the best possible technology available to meet the performance 
standards of the SFFD.

R2
[for F1-F6]

The plan discussed in Recommendation R1 
should include a detailed proposal, including 
financing sources, for the installation within 15 
years of a high-pressure, multi-sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, i.e., by no later than June 30, 2034.

President, San Francisco 
Fire Commission
[September 15, 2019]

Requires further 
analysis

The commitment of sources for specific uses on specific 
timelines for San Francisco’s public infrastructure is the work of 
the 10-Year Capital Plan. The plan discussed in Recommendation 
1 will be acknowledged in the Capital Plan, and based on 
analysis, will be done on the capital plan timeline. The capital 
planning process gathers, documents, and balances planned 
funding for needs across the public infrastructure portfolio and 
across San Francisco’s resilience challenges. The Capital Plan has 
longstanding funding principles to guide the prioritization of 
public infrastructure investments. These investments are tiered: 
(1) address legal and/or regulatory mandates; (2) ensure public 
safety and enhance resilience; (3) preserve assets and promote 
sustainability; (4) advance planned and programmatic needs; 
and (5) promote economic development. In the next 10-Year 
Capital Plan and those that follow, the City will continue to 
analyze priority projects and programs and identify sources to 
advance those priorities. Committing to entirely funding a single 
program out of context and without regard for the trade-offs of 
that commitment would be out of step with the City’s 
longstanding and highly regarded capital planning process and 
likely create significant vulnerabilities elsewhere in the portfolio.

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F4 The City’s high-pressure emergency water 
supply system, known as the Auxiliary Water 
Supply System (AWSS), does not cover large 
parts of Supervisorial Districts 1, 4, 7 and 11, 
roughly one-third of the City’s developed area. 
As a result, these districts are not adequately 
protected from fires after a major earthquake.

President, San Francisco 
Fire Commission
[September 15, 2019]

Agree with the 
finding

The SFPUC, SFFD, and San Francisco Public Works (SFPW) are committed to 
increasing fire protection throughout San Francisco. Since the passage of the 
first Earthquake Safety and Emergency Response Bond in 2010, the three 
agencies have been implementing projects to improve the AWSS system’s 
seismic reliability and range of coverage. Enhancing the AWSS range of 
coverage to all areas of the City would require the allocation of funds to do so. 
The three agencies will continue to develop and implement projects utilizing 
new and proven technologies that improve upon the original system design. 
There have been many advancements in earthquake resistant pipeline design 
and materials, hydrants, and seismic valves since the early 1900s, and the City 
intends to use the best possible technology available to meet the performance 
standards of the SFFD.

R5
[for F4]

The SFFD should strategically locate the majority 
of the PWSS hose tenders in areas that at 
present only have low-pressure hydrants and/or 
cisterns.

President, San Francisco 
Fire Commission
[September 15, 2019]

Will be implemented The Department is currently finalizing specifications for these 
units, after which they will go out to bid through the City’s 
procurement processes before construction.  It is anticipated the 
Department will take receipt of these units in the second half of 
2020/early 2021.  These hose tenders are a heavy-duty 
apparatus designed to be able to be deployed and moved 
throughout the City depending on need, giving the Department 
needed operational flexibility in its response.
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Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F5 A high-pressure, multi-sourced, seismically safe 
emergency firefighting water supply will be 
costly but is essential to protect the City.

President, San Francisco 
Fire Commission
[September 15, 2019]

Agree with the 
finding

As the City considers what is essential to protect San Francisco, it is important 
to acknowledge our multiple, complex resilience challenges. These challenges 
are documented in the Resilient SF strategy (2016) and underlie the strategic 
efforts of our capital investments as represented in the 10-Year Capital Plan 
(last updated 2019). These challenges are: Earthquakes, Sea Level Rise/Climate 
Change, Aging Infrastructure, Unaffordability, and Social Inequity. All of these 
challenges represent meaningful threats to San Franciscans, their property, 
and their ability to make a life in the city. In making decisions about priority 
investments, San Francisco must keep an eye on all of these challenges, 
identify the areas of greatest need across them, and make progress on all 
fronts simultaneously. The City has taken significant steps since 2010 to ensure 
that the City has a high-pressure multi-sourced, seismically safe EFWS. Since 
the passage of the first Earthquake Safety and Emergency Response Bond in 
2010, SFPUC, SFFD, SF Public Works have been implementing projects to 
improve the system’s seismic reliability and range of coverage. The three 
agencies will continue to implement projects utilizing new and proven 
technologies that improve upon the original system design.   

R1
[for F1-F6]

By no later than December 31, 2020, the Mayor, 
the SFPUC, the SFFD, and the Office of Resilience 
and Capital Planning should jointly present to 
the Board of Supervisors a detailed plan to 
ensure the City is well prepared to fight fires in 
all parts of San Francisco in the event of a 1906-
magnitude (7.8) earthquake.

President, San Francisco 
Fire Commission
[September 15, 2019]

Will be implemented Ensuring that San Francisco has the infrastructure and resources 
to be well prepared to fight fires in all parts of San Francisco is 
something that will be a focus of the next 10-Year Capital Plan. 
Per Administrative Code 3.20, that Plan must be submitted to 
the Mayor and Board no later than March 1 of each odd-
numbered year for approval no later than May 1. The requested 
presentation would be delivered as part of that Plan’s 
submission to enable holistic planning across San Francisco’s 
resilience challenges. Updates available on this timeline would 
be included. The City cannot discuss the project and timeline 
until the ESER 2020 plan passes. For this reason, the City will 
sync this recommendation with the Capital Plan, and push back 
the timeline to December 31, 2021. 

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F5 A high-pressure, multi-sourced, seismically safe 
emergency firefighting water supply will be 
costly but is essential to protect the City.

President, San Francisco 
Fire Commission
[September 15, 2019]

Agree with the 
finding

As the City considers what is essential to protect San Francisco, it is important 
to acknowledge our multiple, complex resilience challenges. These challenges 
are documented in the Resilient SF strategy (2016) and underlie the strategic 
efforts of our capital investments as represented in the 10-Year Capital Plan 
(last updated 2019). These challenges are: Earthquakes, Sea Level Rise/Climate 
Change, Aging Infrastructure, Unaffordability, and Social Inequity. All of these 
challenges represent meaningful threats to San Franciscans, their property, 
and their ability to make a life in the city. In making decisions about priority 
investments, San Francisco must keep an eye on all of these challenges, 
identify the areas of greatest need across them, and make progress on all 
fronts simultaneously. The City has taken significant steps since 2010 to ensure 
that the City has a high-pressure multi-sourced, seismically safe EFWS. Since 
the passage of the first Earthquake Safety and Emergency Response Bond in 
2010, SFPUC, SFFD, SF Public Works have been implementing projects to 
improve the system’s seismic reliability and range of coverage. The three 
agencies will continue to implement projects utilizing new and proven 
technologies that improve upon the original system design.   

R2
[for F1-F6]

The plan discussed in Recommendation R1 
should include a detailed proposal, including 
financing sources, for the installation within 15 
years of a high-pressure, multi-sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, i.e., by no later than June 30, 2034.

President, San Francisco 
Fire Commission
[September 15, 2019]

Requires further 
analysis

The commitment of sources for specific uses on specific 
timelines for San Francisco’s public infrastructure is the work of 
the 10-Year Capital Plan. The plan discussed in Recommendation 
1 will be acknowledged in the Capital Plan, and based on 
analysis, will be done on the capital plan timeline. The capital 
planning process gathers, documents, and balances planned 
funding for needs across the public infrastructure portfolio and 
across San Francisco’s resilience challenges. The Capital Plan has 
longstanding funding principles to guide the prioritization of 
public infrastructure investments. These investments are tiered: 
(1) address legal and/or regulatory mandates; (2) ensure public 
safety and enhance resilience; (3) preserve assets and promote 
sustainability; (4) advance planned and programmatic needs; 
and (5) promote economic development. In the next 10-Year 
Capital Plan and those that follow, the City will continue to 
analyze priority projects and programs and identify sources to 
advance those priorities. Committing to entirely funding a single 
program out of context and without regard for the trade-offs of 
that commitment would be out of step with the City’s 
longstanding and highly regarded capital planning process and 
likely create significant vulnerabilities elsewhere in the portfolio.

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F6 Unless the City increases funding levels, it will be 
several decades (i.e., after the USGS predicts 
one or more major earthquakes will occur) 
before the southern parts of the City have a high-
pressure, multi-sourced, seismically safe 
emergency firefighting water supply.

President, San Francisco 
Fire Commission
[September 15, 2019]

Disagree, wholly Decisions about programming and funding levels of future ESER bonds and 
other complementary sources that could support the expansion of the AWSS 
have yet to be made. 

R1
[for F1-F6]

By no later than December 31, 2020, the Mayor, 
the SFPUC, the SFFD, and the Office of Resilience 
and Capital Planning should jointly present to 
the Board of Supervisors a detailed plan to 
ensure the City is well prepared to fight fires in 
all parts of San Francisco in the event of a 1906-
magnitude (7.8) earthquake.

President, San Francisco 
Fire Commission
[September 15, 2019]

Will be implemented Ensuring that San Francisco has the infrastructure and resources 
to be well prepared to fight fires in all parts of San Francisco is 
something that will be a focus of the next 10-Year Capital Plan. 
Per Administrative Code 3.20, that Plan must be submitted to 
the Mayor and Board no later than March 1 of each odd-
numbered year for approval no later than May 1. The requested 
presentation would be delivered as part of that Plan’s 
submission to enable holistic planning across San Francisco’s 
resilience challenges. Updates available on this timeline would 
be included. The City cannot discuss the project and timeline 
until the ESER 2020 plan passes. For this reason, the City will 
sync this recommendation with the Capital Plan, and push back 
the timeline to December 31, 2021. 
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Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F6 Unless the City increases funding levels, it will be 
several decades (i.e., after the USGS predicts 
one or more major earthquakes will occur) 
before the southern parts of the City have a high-
pressure, multi-sourced, seismically safe 
emergency firefighting water supply.

President, San Francisco 
Fire Commission
[September 15, 2019]

Disagree, wholly Decisions about programming and funding levels of future ESER bonds and 
other complementary sources that could support the expansion of the AWSS 
have yet to be made. 

R2
[for F1-F6]

The plan discussed in Recommendation R1 
should include a detailed proposal, including 
financing sources, for the installation within 15 
years of a high-pressure, multi-sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, i.e., by no later than June 30, 2034.

President, San Francisco 
Fire Commission
[September 15, 2019]

Requires further 
analysis

The commitment of sources for specific uses on specific 
timelines for San Francisco’s public infrastructure is the work of 
the 10-Year Capital Plan. The plan discussed in Recommendation 
1 will be acknowledged in the Capital Plan, and based on 
analysis, will be done on the capital plan timeline. The capital 
planning process gathers, documents, and balances planned 
funding for needs across the public infrastructure portfolio and 
across San Francisco’s resilience challenges. The Capital Plan has 
longstanding funding principles to guide the prioritization of 
public infrastructure investments. These investments are tiered: 
(1) address legal and/or regulatory mandates; (2) ensure public 
safety and enhance resilience; (3) preserve assets and promote 
sustainability; (4) advance planned and programmatic needs; 
and (5) promote economic development. In the next 10-Year 
Capital Plan and those that follow, the City will continue to 
analyze priority projects and programs and identify sources to 
advance those priorities. Committing to entirely funding a single 
program out of context and without regard for the trade-offs of 
that commitment would be out of step with the City’s 
longstanding and highly regarded capital planning process and 
likely create significant vulnerabilities elsewhere in the portfolio.

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F6 Unless the City increases funding levels, it will be 
several decades (i.e., after the USGS predicts 
one or more major earthquakes will occur) 
before the southern parts of the City have a high-
pressure, multi-sourced, seismically safe 
emergency firefighting water supply.

President, San Francisco 
Fire Commission
[September 15, 2019]

Disagree, wholly Decisions about programming and funding levels of future ESER bonds and 
other complementary sources that could support the expansion of the AWSS 
have yet to be made. 

R4
[for F6-F7]

As interim measure, by no later than June 30, 
2021, the City should purchase the 20 new PWSS 
hose tenders being requested by the SFFD, to 
replace and expand its currently inadequate 
inventory.

President, San Francisco 
Fire Commission
[September 15, 2019]

Requires further 
analysis

The Fire Department has been allocated funding to purchase five 
units through funds from the FY19-20 City budget and an 
allocation from the State.  The Department is currently working 
with the Office of Contract Administration to develop a multi-
year term contract for hose tenders so in the case that additional 
funding is secured in future years, the Department will be able to 
reduce the amount of time for procurement of the apparatus. 
Each hose tender cost $1 million each, and we need to weigh 
purchase of additional hose tenders to other budget request and 
priority. 

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F7 The existing Portable Water Supply System 
(PWSS) inventory is inadequate.  Investing in 
more PWSS hose tenders would provide a 
relatively quick, cost-effective interim means to 
improve protection of the southern and western 
parts of the City until a high-pressure, multi-
sourced, seismically safe emergency water 
supply can be developed in those areas.

President, San Francisco 
Fire Commission
[September 15, 2019]

Agree with the 
finding

The Fire Department has been allocated funding to purchase five units through 
funds from the FY19-20 City budget and an allocation from the State. While the 
Department currently has five older hose tenders spread-out throughout the 
City, these new units are much more modern and provide the Department 
with a number of operational benefits, including the following: the capability of 
pumping and drafting water from any water source; extending the current 
AWSS system infrastructure; carrying 6,000 feet of hose for deployment; a 
5,500 gallon per minute (GPM) on-board water pump and a 3,000 GPM 
portable submersible water pump; on-board monitor with a 525 foot reach; 
and four wheel drive.  In addition, the Department has been successful in 
advocating and receiving Federal grant funds to assist with purchasing various 
PWSS equipment (valves, hose, ramps, etc.), and will continue to advocate for 
alternative sources of funding to increase the inventory of PWSS equipment.

R4
[for F6-F7]

As interim measure, by no later than June 30, 
2021, the City should purchase the 20 new PWSS 
hose tenders being requested by the SFFD, to 
replace and expand its currently inadequate 
inventory.

President, San Francisco 
Fire Commission
[September 15, 2019]

Requires further 
analysis

The Fire Department has been allocated funding to purchase five 
units through funds from the FY19-20 City budget and an 
allocation from the State.  The Department is currently working 
with the Office of Contract Administration to develop a multi-
year term contract for hose tenders so in the case that additional 
funding is secured in future years, the Department will be able to 
reduce the amount of time for procurement of the apparatus. 
Each hose tender cost $1 million each, and we need to weigh 
purchase of additional hose tenders to other budget request and 
priority. 

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F8 Redundancy is an important feature of an 
emergency firefighting water system.

President, San Francisco 
Fire Commission
[September 15, 2019]

Agree with the 
finding

R6
[for F8-F9]

The SFPUC, the SFFD and the SF Department of 
the Environment should study adding salt-water 
pump stations to improve the redundancy of 
water sources, especially on the west side.  
Findings and recommendations from this study 
should be presented to the Board of Supervisors 
by no later than June 30, 2021.

President, San Francisco 
Fire Commission
[September 15, 2019]

Will be implemented SFPUC and SFFD will complete this study by June 30, 2021.
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Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F9 Current plans to extend protections to the 
western part of the City do not include any high-
pressure water sources north of Golden Gate 
Park.

President, San Francisco 
Fire Commission
[September 15, 2019]

Disagree, partially While it is true that the SFPUC and SFFD are studying four potential water 
sources proposed to supply a potable EFWS on the west side of the City, which 
are not located north of Golden Gate Park, which by no means would reduce 
the proposed system's resiliency, reliability, performance, or ability to provide 
abundant high-pressure water for fire suppression to the Richmond District 
after a seismic event. San Francisco is unique in that there are 11 in-city 
reservoirs, with a total water capacity of approximately 413,000,000 gallons. 
Additionally, Lake Merced, also located within City Limits, has an additional 
approximately 1,000,000,000 gallons. The potable EFWS system for the 
Westside of San Francisco that is being developed and analyzed would provide 
that the new EFWS pipeline in the Sunset and Richmond Districts could be 
supplied from four sources of water at two locations. The first two water 
sources could be supplied to the EFWS pipeline via a 30,000 gallon per minute 
pump station in the vicinity of Lake Merced. The two sources being studied for 
this pump station are Lake Merced, which has a water supply of approximately 
one billion gallons, and a 60” seismically resilient SFPUC Hetch Hetchy Regional 
Water System pipeline. The proposed potable EFWS also is analyzing the 
inclusion of a second 30,000 gallons per minute pump station in the vicinity of 
the SFPUC’s Sunset Reservoir that could be supplied water by two sources: (1) 
the 90 million gallon north basin of the Sunset Reservoir, which recently 
underwent a $64 million seismic retrofit, and (2) a 54” seismically resilient 
SFPUC Hetch Hetchy Regional Water system pipeline.               

R6
[for F8-F9]

The SFPUC, the SFFD and the SF Department of 
the Environment should study adding salt-water 
pump stations to improve the redundancy of 
water sources, especially on the west side.  
Findings and recommendations from this study 
should be presented to the Board of Supervisors 
by no later than June 30, 2021.

President, San Francisco 
Fire Commission
[September 15, 2019]

Will be implemented SFPUC and SFFD will complete this study by June 30, 2021.

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F10 The “reliability scores” being used by the SFPUC 
impart an overly optimistic impression of the 
protection provided.

President, San Francisco 
Fire Commission
[September 15, 2019]

Disagree, partially Fire Response Areas (FRAs) were utilized by SFPUC and SFFD in the planning 
study CS-199. This study divided the City into areas based on those defined by 
the SFFD for initial alarm response and were called Fire Response Areas (FRAs). 
Probable fire demands were developed for each FRA using 1000 sets of fire 
demands generated by Charles Scawthorn, PhD using a Monte Carlo analysis of 
fire ignitions and fire growth using the ground motions from the design 
earthquake (7.8 magnitude). The fire ignitions were generated using methods 
similar to those used for the Community Action Plan for Seismic Safety (CAPSS) 
study (ATC 2010). The fire ignitions subsequently were used to develop water 
demands that were aggregated into the likely fire demands for each FRA. The 
water supplies for each FRA were developed using the reliability modeling tool 
GIRAFFE, developed at Cornell University by Professor Thomas D. O’Rourke. 
GIRAFFE performs internal Monte Carlo analysis to damage pipes in the system 
for multiple scenarios. The water supplies developed by GIRAFFE were 
aggregated into the likely water supplies for each FRA. It should be noted that 
the likely water supplies for each FRA assumed no water from the City's 
municipal water system (MWSS), which is quite conservative and highly 
unlikely even after a seismic event. The reliability score for each FRA is 
calculated using the sum of all water supplies for each FRA and dividing it by 
the FRA water demand. The reliability scores do exactly that - estimate how 
much EFWS water will be available for firefighting demands in a given FRA. The 
reliability scores are not meant to represent an estimate of the fire protection 
for a given house, block, or blocks. Rather it is a measure of the EFWS capacity 
and demand. The SFPUC recognizes the need to analyze potential EFWS 
demands on a more detailed level, and the agency began the process of doing 
so.
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Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F11 The City does not have a timeline to fund and 
complete development of a high-pressure, multi-
sourced, seismically safe emergency water 
supply for all parts of the City, including poor 
neighborhoods that historically have not been as 
well protected as the downtown business 
district and many richer neighborhoods.

President, San Francisco 
Fire Commission
[September 15, 2019]

Disagree, partially The EFWS was built after the 1906 earthquake, and its location, primarily in the 
northeast portion of San Francisco, corresponds to the location of the majority 
of the city’s population at that time. Since 2010, the SFPUC, SFFD, and Public 
Works have made critical improvements to the existing EFWS system. 
Expanding the EFWS prior to ensuring that the existing EFWS is resilient and 
reliable would have contradicted best engineering practices. The SFPUC and 
SFFD are developing plans that would implement a resilient, robust, and 
redundant potable EFWS for the Westside of San Francisco. The potable EFWS 
that is being developed and analyzed would propose  the best method for 
bringing a robust and resilient high-pressure firefighting water system to the 
Western neighborhoods in San Francisco that is capable of providing water to 
the SFFD firefighters at the high-pressure needed for firefighters to combat 
large fires after a seismic event, and is likely to include over 14 miles of new 
EFWS pipelines and potentially two new pump stations likely to be supplied by 
four water sources. The SFPUC and SFFD’s potable EFWS is being designed in a 
manner that allows for agility and the flexibility to add new technologies and 
water sources, and in a manner that allows the piping network to be extended 
in the future to serve additional areas.                                                       

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

R9
[for F12]

By no later than December 31, 2020 the SFPUC, 
with the advice and subject to the approval of 
the SFFD, should (a) implement “best practices” 
for the maintenance of AWSS assets, and (b) 
redefine which AWSS valves in the system are 
“critical,” and, therefore, require more attention 
and priority in the SFPUC’s maintenance plans.

President, San Francisco 
Fire Commission
[September 15, 2019]

Has been 
implemented

(a) SFPUC implements “best practices” for the maintenance of 
AWSS assets in collaboration with SFFD, and consistent with the 
terms of the Memorandum of Understanding Regarding 
Operation and Maintenance of San Francisco Water Supply 
Systems Related to Fire Suppression (MOU), SFPUC will seek 
SFFD’s written approval for “any modifications that could 
compromise”  the system’s function as a high pressure 
firefighting system (MOU, page 2).
(b) The AWSS critical valves have been identified and will be 
exercised every year through the AWSS Critical Valve Exercise 
Program.

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

R10
[for F13]

By no later than June 30, 2020, the 2015 MOU 
between the SFPUC and the SFFD should be 
amended to include a detailed roadmap for 
annual emergency response exercises, including 
simulated disaster and earthquake drills 
involving the AWSS and the PWSS.

President, San Francisco 
Fire Commission
[September 15, 2019]

Will be implemented The Fire Department conducts weekly hose/hose tender drills 
that it rotates through companies throughout the City. The Fire 
Department will work with the SFPUC to have them in 
attendance and participate in these drills.  SFFD will also commit 
to working with the PUC to enhance the scope and frequency of 
trainings in the future for improved collaboration. SFFD and 
SFPUC will work together to amend the MOU by June 30, 2020. 
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CITY AND COUNTY OF SAN FRANCISCO 

2018~201 9 CIVIL GRAND JURY 

MEMORANDUM 

TO: Mayor and Members of the Board of Supervisors 

CC: Angela Calvillo, Clerk of the Board of Supervisors 

FROM: Anatolia Lubos, Grand Jury Administrative Analyst 

DATE: July 18, 2019 

SUBJECT: Civil Grand Jury Report, "Act Now Before It Is Too Late: Aggressively 
Expand and Enhance Our High-Pressure Emergency Firefighting Water 
System" 

The previous version of the aforementioned Civil Grand Jury report as received and 
distributed on Monday, July 15, 2019 was incomplete and omitted Appendices F to R 
(inclusive) . 

. Enclosed is the complete report. 

400 MCALLISTER STREET, ROOM 008, SAN FRANCISCO, CA 941 02 
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CITY AND COUNTY OF SAN FRANCISCO 
2018-2019 CIVIL GRAND JURY 

THE CIVIL GRAND JURY AND ITS OPERATIONS 

California state law requires that all 58 counties impanel a Grand Jury to serve during each 
fiscal year. California Penal Code Section 905; California Constitution, Article I, Section 23 

The Civil Grand Jury investigates and reports on one or more aspects of the County's 
departments, operations, or functions. California Penal Code Sections 925, 933(a) 

Reports of the Civil Grand Jury do not identify individuals interviewed by name. California 
Penal Code Section 929 

The Civil Grand Jury issues reports with findings and recommendations resulting from its 
investigations to the Presiding Judge of the Superior Court. California Penal Code Section 
933(a) 

Each published report includes a list of those elected officials or departments that are 
required to respond to the Presiding Judge of the Superior Court within 60 or 90 days as 
specified. California Penal Code Section 933 

California Penal Code Section 933.05 is very specific with respect to the content of the 
required responses. Under Section 933.0S(a), for each finding, the response must: 

1) Agree with the finding, or 
2) Disagree with it, wholly or partially, and explain why. 

Similarly, under Penal Code Section 933.0S(b), for each recommendation, the responding 
party must report that: 

1) The recommendation has been implemented, with a summary of the implemented 
action; or 

2) The recommendation has not been implemented but will be within a set timeframe; or 
3) The recommendation requires further analysis, with an explanation of what additional 

study is needed, and the timeframe for conducting that additional study and the preparation 
of suitable material for discussion. This timeframe may not exceed six months from the date 
of publication of the Civil Grand Jury's report; or 

4) The recommendation will not be implemented because it is not warranted or 
reasonable, with an explanation. 

Any San Francisco resident who is a US citizen and is interested in volunteering to serve on 
the Civil Grand Jury for the City and County of San Francisco is urged to apply. Additional 
information about the San Francisco Civil Grand Jury, including past reports, can be found 
online at ;; rt;:,:!/: ivikrn 1 ,d j,_; ,v.s f,.!'.iV. ,; ; ,21 "1ck:c. 'Jtrn: . 
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EXECUTIVE SUMMARY 

San Francisco is one of the most vulnerable cities in the world, and certainly in the United 
States, to the risk of fire following an earthquake. In 1906, the City suffered tremendous 
destruction and devastation from the fires that followed a major earthquake. Over 3,000 people 
died and approximately 28,000 buildings were destroyed. In 1995, the 6.9-magnitude Kobe, 
Japan earthquake ignited over 100 fires, with several large conflagrations and major fire damage. 
We know the question is when, not if, another major earthquake will strike San Francisco and 
ignite numerous fires. 

The Civil Grand Jury believes it is essential that we take prompt and aggressive action to 
expand and enhance our defenses against the inevitable fires following an earthquake before it is 
too late. All parts of the City - north and south, east and west, rich and poor, downtown and 
residential neighborhoods - deserve to be well protected against this catastrophic risk. 

Today, the City has a seismically safe high-pressure Auxiliary Water Supply System 
(A WSS) -- separate and distinct from the low-pressure municipal water supply system (MWSS) -
- that provides excellent firefighting protection to parts of the City. However, large parts of the 
City, such as the outer Richmond, outer Sunset, and Bayview/Hunters Point, among others, do 
not have a high-pressure A WSS and are not nearly as well protected. 

Plans to develop a seismically safe high-pressure A WSS for the western portions of our City 
are now moving forward. But even though City leaders have known about this issue for decades, 
the City still does not have concrete plans or a timeline to provide a more robust emergency 
firefighting water supply for all parts of the City that need one. 

In 2014, the U.S. Geological Survey (USGS) estimated there is a 72 percent chance of one or 
more magnitude 6.7 or greater earthquakes striking the Bay Area between 2014 and 2043. 
Earlier this year Mayor London Breed announced that planning for such a disaster is a priority. 
But at our current pace and funding levels, expansion of a high-pressure A WSS to currently 
unserved parts of the City will not be completed for another thirty-five (35) years or more-well 
after the USGS predicts we will be struck by one or more major earthquakes. 

The Civil Grand Jury makes the following recommendations, among others which are more 
fully discussed herein: 

• The City should be prepared to fight fires in all parts of the City in the event of a repeat 
of a 1906 size earthquake; 
• The City should aggressively develop a high-pressure, multi-sourced, seismically safe 
emergency water supply for those parts of the City that don't currently have one, with a 
target completion date of no later than 2034; 
• As an interim measure, the City should immediately replace and expand its inventory of 
Portable Water Supply System (PWSS) hose tenders, which are comparatively cheap, can be 
acquired much more quickly than the high-pressure A WSS, and were essential in fighting the 
1989 Loma Prieta fire, but are now past their useful life; 
• The new PWSS hose tenders should be strategically placed in those areas of the City that 
do not have a high-pressure, multi-sourced, seismically safe emergency water supply. 

SFCGJ 2018-2019: EXPAND AND ENHANCE OUR EMERGENCY FIREFIGHTING WATER SYSTEM 
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BACKGROUND AND PROBLEM STATEMENT 

No one knows when the next large earthquake is coming. But it is coming. 

A. Fire Following Earthquake Is a Major Risk to The City 

"San Francisco will sustain major damage from fires following future earthquakes, in 
addition to the damage caused by shaking." 1 As explained in a 2010 report prepared for the 
City, 

In San Francisco, over 90 percent of buildings are constructed from wood, many 
of them directly touching their neighbor buildings. Earthquakes in places with 
this type of construction have caused the two largest peacetime urban fires in 
history: in 1906 in San Francisco and in 1923 in Tokyo. 2 

A main reason the 1906 fire was so devastating is that the earthquake destroyed much of the 
water system. 3 

Fires following earthquakes remain a major threat today. In 1994, approximately 110 fires 
were ignited after the Northridge earthquake in Los Angeles County, even though it was "only" a 
6.7-magnitude earthquake. 4 In 1995, the 6.9-magnitude Kobe, Japan earthquake ignited over 
100 fires, with several large conflagrations and major fire damage. 5 In Kobe "broken water 

1 Applied Technology Council (ATC) A TC 52-1, Here Today-Here Tomorrow: The Road to Earthquake 
Resilience in San Francisco, Potential Earthquake Impacts, prepared for the Department of Building Inspection, 
CCSF, under the Community Action Plan for Seismic Safety (CAPSS) Project (2010) ("ATC 52-1, Potential 
Earthquake Impacts"), https://sfgov.org/esip/sites/default/files/FileCenter/Documents/9753-atc52 l .pdf at p. 25. 

2 Id.; footnote omitted. 

3 See Scawthorn, C., O'Rourke, T. D. & Blackburn, F., The 1906 San Francisco Earthquake and Fire--
Enduring Lessons for Fire Protection and Water Supply, Earthquake Spectra, Volume 22, S 135-S 158 (2006) 
("Scawthorn, O'Rourke & Blackburn, 1906 Lessons"), 
http:/ /www.sparisk.com/documents/06Spectra l 906SFEOandFire-EnduringLessonsCRSTDOFTB.pdf; see also 
Scawthorn, C., Water Supply In Regard to Fire Following Earthquake, Pacific Earthquake Engineering Research 
Center, College of Engineering, University of California, sponsored by the California Seismic Safety Commission, 
Berkeley (2011) ("PEER 2011, Water Supply Following Earthquake"), 
https://peer.berkeley.edu/sites/default/files/webpecr-7011-08-charles scawthorn.pdf at p. 5. 

4 See discussion in Scawthorn, C., SPA Risk LLC, Analysis of Fire Following Earthquake Potential for San 
Francisco, California, prepared for the Applied Technology Council on behalf of the Department of Building 
Inspection City and County of San Francisco (October 2010 Rev. I) ("Scawthorn 2010, Analysis of Fire Following 
Earthquake for San Francisco"), 
http://www.sparisk.com/documents/SP ASanFranciscoCAPSSFireFollowingEarthguakeOct20 I 0.pdf at p. 7; PEER 
2011, Water Supply Following Earthquake, https://peer.berkelev.edu/sites/default/files/webpeer-2011-08-
charles scawthorn.pdfatpp. 12-17. 

5 PEER 2011, Water Supply Following Earthquake, https://peer.berkelev.edu/sites/default/files/webpeer-70 I 1-
08-charles scawthom.pdf at pp. 17-19; ATC, 52-1, Potential Earthquake Impacts, 
https://sfgov.org/esip/sites/default/files/FileCenter/Documents/9753-atc52 l .pdf at p. 25. 
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mains left the fire department helpless, and fires destroyed more than 7,000 buildings." 6 A 
magnitude 7.9 earthquake would be an estimated 10 times larger than a magnitude 6.9 
earthquake, and would release approximately 31 times more energy. 7 

San Francisco is by far the most densely populated large city in California and is the second 
most densely populated large city in the country. 8 With mostly wood construction in many 
areas, this dense City remains at significant risk. 9 

B. AWSS Background and Current Status 

After the 1906 earthquake and its devastating fires, the City built an independent emergency 
water supply for firefighting, known as the A WSS. 10 

The A WSS is a separate, non-potable emergency firefighting water supply system that at 
present consists of approximately 135 miles of high-pressure (HP) pipelines, 230 cisterns, two 
above-ground storage tanks, a reservoir, and two salt-water pumping stations. 11 Applying a "belt 

6 ATC 52-1, Potential Earthquake Impacts, 
https://sfgov.org/esip/sites/default/files/FileCenter/Documents/97 53-atc52 l .pdf at p. 25. 

7 See the United States Geological Survey's "How Much Bigger .... ?" Calculator, located at 
https://earthguake.usgs.gov/learn/topics/calculator.php, where one can compare the relative size and strength of 
different magnitude earthquakes. 

8 Scawthom 2010, Analysis of Fire Following Earthquake for San Francisco, 
http:/ /www.sparisk.com/documents/SP ASanFranciscoCAPSSFireFollowingEarthguakeOct201 0.pdf at p. 6. 

9 Ibid. 

10 See generally SFPUC, Frequently Asked Questions~Fire Suppression Water Systems, dated November 2017 
"SFPUC 2017 FAQ", https://sfwater.org/modules/showdocument.aspx?documentid=l 1507 attached as Appendix N; 
see also Scawthom, O'Rourke & Blackbum, 1906 Lessons, 
http://www.sparisk.com/documents/06Spectral 906SFEOandFire-EnduringLessonsCRSTDOFTB.pdf 

11 AECOM/ AGS, a Joint Venture, CS-199 Planning Support Services for Auxiliary Water Supply System 
(A WSS) Project Report (Final Report), February2014 ("CS-199"), at p. 7, 
https://w,vw.sfwater.org/Modules/ShowDocument.aspx?documentid=5055; SFPUC Fact Sheet, dated Summer 
2012, located at https://www.sfwater.org/modules/showdocument.aspx?documentid=2501 and printed March 6, 
2019. The online Fact Sheet is outdated, as the City has added approximately 30 more cisterns through the 2010 and 
2014 ESER bonds. The SFFD also has three large capacity fireboats berthed at Pier 22 ½ and an additional, smaller 
fireboat berthed at the San Francisco Marina Yacht Harbor. 

People sometimes confuse Emergency Firefighting Water System (EFWS) and A WSS, or use them 
interchangeably. EFWS is the broader concept, including all emergency sources of water and the means for 
delivering them. A WSS is sometimes described as including cisterns, and other times not. Compare CS-199, at p. 
7, ("A WSS is a water supply system consisting of pipelines, cisterns, reservoir, storage tanks, and salt-water pump 
stations.") https://www.sfwater.org/Modules/ShowDocument.aspx?documentid=5055 with AECOM, Westside 
Emergency Firefighting Water Systems Options Analysis Report, January 5, 2018 ("2018 Westside Options 
Analysis"), at pp. 10-13, 20 ( differentiating between EFWS and A WSS, and discussing cisterns as a supplement to 
but not part of A WSS), https://www.sfwater.org/modules/showdocument.aspx?documentid=l l 740. 
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and suspenders" approach, if the City's MWSS mains break leaving low-pressure hydrants 
useless, firefighters will have access to other sources of water, including the Twin Peaks 
Reservoir and the Bay. Unlike the MWSS, A WSS pipelines were designed to withstand 
movement from an earthquake. 12 

The A WSS is "remarkably well designed to furnish large amounts of water for firefighting 
purposes under normal conditions and contains many special features to increase reliability in the 
event of an earthquake." 13 The A WSS is "designed to provide water at higher pressures than the 
potable water system, allowing firefighters to use water from the A WSS hydrants without 
requiring a fire engine." 14 

Another of the key features of the AWSS is its redundancy. The HP AWSS was designed 
with both a redundant water supply and a gridded main system. 15 This feature provides a more 
reliable emergency water supply system, allowing potential pipe breaks to be bypassed. 16 As 
succinctly stated by an outside expert, "the A WSS achieves high reliability by having multiple 
sources, a highly redundant network and special piping and valves." 17 

The A WSS was originally built over 100 years ago, at a time when the northeast portion of 
the City contained both the central business district and the majority of the City's population. 18 

As a result, the multi-sourced, HP A WSS pipeline network primarily covers just the northeastern 
part of the City. 19 

The City has been considering expanding the HP AWSS for decades. For example the 
Analysis by the Ballot Simplification Committee of 1986's Proposition A, Fire Protection Bonds, 
specifically noted that parts of the City were not served by the HP A WSS: 

This report will use EFWS as the broader concept, and will generally use A WSS to refer to the HP A WSS (the 
135 miles of pipelines and associated facilities but not including cisterns), although we will not change quotes. This 
distinction is important, as there are cisterns in the southern and western portions of the City, but not the HP A WSS. 

tz CS-199, at p. 8, https://www.sfwater.org/Modules/ShowDocurnent.aspx?documentid=5055. 

13 PEER 2011, Water Supply Following Earthquake, https://peer.berkeley.edu/sites/default/files/webpeer-
2011-08-charles scavvthorn.pdL at p. 80; see also Scawthorn 2010, Analysis of Fire Following Earthquake for San 
Francisco, http://www.sparisk. corn/documents/SP ASanFranciscoCAPSSFireF ollowingEarthguakeOct201 0.pdf at 
pp.12-15. 

14 2018 Westside Options Analysis, https://www.sfwater.org/modules/showdocument.aspx?documentid= 11740 
at p. 10. 

15 Id., at p. 37. 

16 Ibid. 

17 C. Scawthorn, January 5, 2018 memorandum to D.Myerson & S.Huang ofSFPUC re Review of"Westside 
Emergency Firefighting Water System Options Analysis" "Scawthorn 2018 memo"), 
https://www.sfwater.org/modules/showdocument.aspx?documentid=l l 740. 

18 See SFPUC 2017 FAQ, Question 2, at https://sfwater.org/modules/showdocument.aspx?documentid=l 1507, 
a copy of which is attached as Appendix N. 

19 Id. 
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THE WAY IT IS NOW: Since the 1906 earthquake and fire, the San Francisco 
Fire Department has had programs to improve its fire protection system. A bond 
issue in 1977 paid for the most recent improvements, including an extension of 
the high pressure firefighting water system which operates independently from the 
City's domestic water supply. However, there are still parts of the City which are 
not served by that high pressure system. 20 

In June 2003, the 2002-2003 Civil Grand Jury recommended that the HP A WSS be extended 
"to serve all parts of the City."21 Yet three decades after the 1986 bond and 16 years after the 
prior Civil Grand Jury report, many neighborhoods still do not have HP A WSS pipelines. 22 

Plans are moving forward to fund a new HP A WSS using potable water on the west side through 
an upcoming Earthquake Safety and Emergency Response Bond (ESER) issuance, but at the 
City's current pace it will take approximately 35 years or more to build out a HP AWSS pipeline 
system that serves all neighborhoods, including the southern portions of the City. 23 The City 
does not have a plan with a firm time line for completion of this work or firm plans to fund all the 
work that needs to be done. 

C. Problem Statement 

Certain parts of the City, such as the northeast quadrant, are well protected against the risk of 
fires following an earthquake. These well-protected areas have a multi-sourced, redundant, 
Emergency Firefighting Water System (EFWS), including the HP AWSS. Unfortunately, other 
parts of the City are protected only by the low-pressure MWSS and by cisterns, which are not 

20 The 1986 Ballot Simplification Committee Analysis explained the proposal for Proposition A as paying for 
improvements including extending the high-pressure system and installing a high-pressure pump station at Lake 
Merced. Proposition A passed, but large areas of the City still do not have the protection of the independent high
pressure water system, and Lake Merced still does not have a high-pressure pump station. A copy of the Analysis 
by the Ballot Simplification Committee of the 1986 Proposition A is attached as Appendix L. 

2
t 2002-2003 Civil Grand Jury for the City and County of San Francisco, Keeping the Faucets Flowing: Water 

Emergency Preparedness In San Francisco (June 2003), 
http://civilgrandjury.sfgov.org/2002 2003/Keeping the Faucets Flowing Water Emergency.pdf, at p. 2. 

22 Neighborhoods currently without HP A WSS hydrants include Bayview Heights, Crocker Amazon, Excelsior, 
Ingleside, Merced Manor/Parkside, Mission Terrace, Oceanview, Outer Mission, Outer Richmond, Outer Sunset, 
Portola, Sea Cliff, Stonestown, and Sunnyside. A map showing the current layout of HP AWSS pipelines is on the 
cover and is attached as Appendix I. 

23 March 4, 2019 and March 11, 2019 SFPUC presentations and accompanying materials provided to the 
Emergency Firefighting Water System Management Oversight Committee. The amount of funding potentially 
available through the 2020 ESER bond and through water rates has been increased since the March 2019 Emergency 
Firefighting Water System Management Oversight Committee meetings. Thus, it may now be somewhat less than 
the 35 years presented in March. It has been difficult to tie down the City's "pace of funding" given there are no 
firm long term plans and the amount of funding available through an ESER bond can and does change. Although 35 
years may be off somewhat, it remains the best (indeed only) current articulation of pace of funding and a timeline 
provided to the Civil Grand Jury. 
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nearly as reliable for fighting fires following a major earthquake and, unlike the HP A WSS, need 
fire engine support to effectively deliver water to a fire. 24 

The problem addressed in this report is how to ensure that all parts of the City- north and 
south, east and west, rich and poor, downtown and residential neighborhoods - are well 
protected from fires following earthquakes before it is too late. 

METHODOLOGY 

Members of the Civil Grand Jury conducted interviews with representatives of: 

• The San Francisco Public Utilities Commission 
• The San Francisco Fire Department 
• The San Francisco Department of Public Works 
• The San Francisco Office of Resilience and Capital Planning 
• The San Francisco Department of the Environment 
• The San Francisco Fire Commission 
• The Board of Supervisors 

Members of the Civil Grand Jury also conducted interviews with: 

• Retired members of the San Francisco Fire Department 
• A retired fire chief from a local jurisdiction 
• Technical experts in the fields of engineering, wildfires, and water supply for fighting 

fires after earthquakes 
• Concerned community members 

Members of the Civil Grand Jury reviewed numerous planning and engineering reports 
specifically focusing on the A WSS or the PWSS, listed in Appendix D. 

Members of the Civil Grand Jury also reviewed the relevant parts of articles, publications 
and reports regarding fires following earthquakes and related issues. These more general 
sources, some of which discuss the A WSS or PWSS but are not solely focused on them, are 
listed in Appendix E. 25 

24 See discussion of expected problems of relying on a municipal water supply system in Section D of the 
Discussion, at pp. 18-20. 

25 Several of these publications are technical papers, and the Civil Grand Jury is comprised oflay citizens. 
When we cite or refer to technical papers it is generally for the conclusions or other non-technical information; we 
do not purport to be knowledgeable regarding the intricacies of fire spread models or the like. 
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DISCUSSION 

Succinctly stated, "water supply is critical to firefighting." 26 Without a reliable water supply, 
the San Francisco Fire Department (SFFD) cannot be realistically expected to fight fires 
following a major disaster such as an earthquake. 

A. San Francisco is Highly Vulnerable to Fires Following a Major 
Earthquake 

San Francisco is highly vulnerable to fire after an earthquake, more than any other city in the 
country. 

As explained in a 2008 article for the International Association for Fire Safety Science, 

Densely built environments are highly vulnerable to disasters. Common problems 
include: (a) narrow streets enabling fire to spread easily from one building to 
another; (b) streets cluttered with collapsed buildings in an earthquake restricting 
fire engine access; ( c) shortage of open spaces which function as fire breaks or 
evacuation sites; ( d) older and less robust wooden houses that easily collapse and 
bum in an earthquake .... 27 

San Francisco has significantly higher population density than any other county in California, 
as shown in Figure 1 on the next page: 28 

26 Scawthom 2010, Analysis of Fire Following Earthquake for San Francisco, 
http://www.sparisk.com/documents/SP ASanFranciscoCAPSSFireF ollowingEarthguakeOct201 0.pdf at p. 12. 

27 Himoto, K., Akimoto, Y., Hokugo, A., and Tanaka, T., Risk and Behavior of Fire Spread in a Densely-built 
Urban Area, International Association for Fire Safety Science (2008), 
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.1000.94 l2&rep=repl&type=pdf. at pp. 267-268 
(parenthetical reference omitted). San Francisco does have streets that operate as fire breaks: Market St., Van Ness 
Ave., Geary St. (west of Gough), Dolores St., Mission St, 19th Avenue, Park Presidio Blvd., Alemany Blvd., and 
Third Street. 

28 See https://www.indexmundi.com/facts/united-states/guick-facts/califomia/population-density#chart. 
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Figure 1 

Population Density By County 
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Similarly, based on 2016 data, San Francisco is the eighth densest city in the country with a 
population above 50,000, and other than New York City is the densest city with a population 
above 100,000: 29 See Figure 2, below. 

Figure 2 

Population Density by City 

~ 1" · [Qt:runLL(orr1.-·.::-i·:.:··-.::1-~t,:: ·-:,c:::ui:~:=.-,-:i2·-.:.>·-l0_;-:·.-:.,-~-~:-.-= ·:.-=:;---:-~.:.'-::~Y. * 
iao~ -!.1.. Data - Geog:-aphy - US. Census Bureau -

• Passaic, KJ: 22,.424 persons/sq. mile 

The following table lists population densities for U.S. cities \•Vith populations of at least 30,000 as of 2016: 

Search: 

City 

Union Crty, New Jersey 

West New York, New Jersey 

Hoboken, New Jersey 

New York. New York 

Passaic, New Jersey 

Somerville, Massachusetts 

California 

Jersey City, New Jersey 

Paterson, New Jersey 

Cambridge, Massachusetts 

East Orange, New Jersey 

-~··""''~~-"--·,,, .,, 
'·,,,\ 

Population Density (Persons/Square/ 2016 ,. 

54,138 

52,815 

42,484 

28,211 

22.424 

19,738 

18.581 

17,860 

17.438 

17,316 

16,528 

Mile) \. Population __ / 

69,296 

53.343 

54,379 

8,537,673 

70.635 

81.322 

58.879 

264,152 

147,000 

110,651 

64,789 

Land Area (Square 
Miles) 

303 

3 

4 

3 

47 

15 

8 

6 

4 

San Francisco also has many narrow streets, and buildings that will almost certainly collapse 
in an earthquake and obstruct many streets, blocking traffic including fire engines. We also have 
a heavy concentration of older, wooden homes that are densely concentrated and highly 
flammable. 30 

29 https://www.goveming.com/gov-data/population-density-land-area-cities-map.html. 

30 ATC 52-1, Potential Earthquake Impacts, 
https://sfgov.org/esip/sites/default/files/FileCenter/Documents/9753-atc52 l .pdf at p. 25. 
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This is not just the Civil Grand Jury's perspective. Many experts, and numerous witnesses 
interviewed by the Civil Grand Jury, have opined that San Francisco faces "the most serious 
conflagration risk" and "will sustain major damage from fires following future earthquakes .... " 31 

In July 2010, SP A Risk LLC (Dr. Charles Scawthom, principal) prepared a report entitled, 
Analysis of Fire Following Earthquake Potential for San Francisco, California, for the Applied 
Technology Council (ATC) on behalf of the City's Department of Building Inspection. 32 The 
report concluded that San Francisco is at "significant risk" due to fire following earthquake, and 
that the SFFD's fire engines33 "will almost certainly not be able to respond to all post-earthquake 
fires, which are estimated to be about 100 on average ( with a 10% chance of as many as 140) for 
a magnitude 7.9 San Andreas event."34 

A key table in that 2010 report is copied below: 

Table 1 

Bounds for Losses to Buildings Due to Fire Following Earthquake35 

25% - 75% Confidence Range 

Ignitions Loss Total Burnt Building 

$ billions Floor Area 

Mill. Sq. ft. 

San Andreas M w 7. 9 68 ~ 120 $ 4.1 ~ $ 10.3 11.2 ~28.2 

San Andreas Mw 7.2 52 ~ 89 $ 2.8 ~ $ 6.8 7.7 ~ 18.6 

San Andreas Mw 6.5 48 ~ 70 $1.7~$5.l 4.7 ~ 14.0 

Hayward Mw 6.9 27 ~46 $ 1.3 ~ $ 4.0 3.6~11.0 

31 See, e.g., Scawthorn, C., Fire following earthquake: Estimates of the conflagration risk to insured property 
in greater Los Angeles and San Francisco, All-Industry Research Advisory Council, Oak Brook, Ill. (1987), 
http://www.sparisk.com/documents/ AIRACFFEs.pdf, at p. iii ("Scawthorn 1987"); ATC 52-1, Potential 
Earthquake Impacts, https://sfgov.org/esip/sites/default/files/FileCenter/Documents/9753-atc52 l .pdf at pp. vi, 25-
29. 

32 Scawthorn 2010, Analysis of Fire Following Earthquake for San Francisco, 
http://www.sparisk.com/documents/SP ASanFranciscoCAPSSFireFollowingEarthquakeOct20 I 0.pdf. 

33 SFFD now has 44 frontline fire engines, and 19 relief engines, according to information provided by the 
SFFD. At the time of the 2010 report, the City apparently had 42 frontline engines. 

34 Scawthorn 20 I 0, Analysis of Fire Following Earthquake for San Francisco, 
http:/ /www.sparisk.com/documents/SP ASanFranciscoCAPSSFireFollowingEarthguakeOct20 I 0.pdf at p. 2. A copy 
of the Abstract (or summary) of that report is attached as Appendix K. 

35 Ibid. These estimates already take into account the A WSS system as it existed in 20 IO (i.e., prior to the 
addition of more cisterns and other work performed under the 2010 and 2014 ESER bonds). The damage estimates 
do not include business interruption losses, loss of tourism or loss of property tax revenues. 
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As explained in that report, there is significant uncertainty regarding how many fires might 
be ignited following an earthquake, and the extent of damage they are likely to cause. One of the 
key variables is completely outside the City's control: wind. In 1989, the City was extremely 
lucky that there was no wind. 36 Indeed, "stronger wind conditions would have resulted in much 
greater fire spread in the Marina .... " 37 

According to the 2010 report, there is a 25% chance that fires and damages could fall below 
the ranges in Table 1 on the preceding page, and an equal likelihood that they could exceed the 
ranges in that table. 38 Earlier this year (2019) the San Francisco Public Utilities Commission 
(SFPUC) engaged Dr. Scawthom to update his analysis, but that update will not be completed 
until after this report has been issued. However, the key is not the precise numbers but "their 
overall magnitude." 39 Indeed, given the escalation in Bay Area home values over the last 
decade, one can only assume that the dollar loss estimates will increase substantially. 

B. The USGS Warns the San Francisco Bay Area Has a High 
Likelihood of a Major Earthquake 

In 2014, the USGS estimated there is a 72 percent chance of a 6.7 or greater magnitude 
earthquake striking the Bay Area by 2043. 40 This was based on a new model, commonly 
referred to as the third Uniform California Earthquake Rupture Forecast, or UCERF3. 41 

Small earthquakes occur more frequently than large earthquakes. 42 According to the updated 
model, the probability that an earthquake magnitude 6.0 or larger will occur in the San Francisco 
region before 2043 is 98 percent. By comparison, the probability of at least one earthquake of 
magnitude 6. 7 or larger is 72 percent for the same area, and the probability of at least one 
earthquake of magnitude 7 .0 or larger is 51 percent. 43 

36 Scawthorn and Blackburn, Performance of the San Francisco Auxiliary and Portable Water Supply Systems 
in the 17 October 1989 Loma Prieta Earthquake, presented at Fourth U.S. National Conference on Earthquake 
Engineering May 20-24, 1990. 

37 Id., at p. 6. 

38 Scawthorn 2010, Analysis of Fire Following Earthquake for San Francisco, 
http://www.sparisk.com/documents/SP ASanFranciscoCAPSSFireFollowingEarthguakeOct201 0.pdf at p. 2, attached 
as Appendix K. 

39 Ibid. 

40 See USGS, Earthquake Outlook for the San Francisco Bay Region 2014-2043, Fact Sheet 2016-3020 (2016) 
(version 1.1), https://pubs.usgs.gov/fs/2016/3020/fs20163020.pdf, attached as Appendix G. 

41 UCERF3: A New Earthquake Forecast for California's Complex Fault System, Fact Sheet 2015-3009 (2015) 
https://pubs.usgs.gov/fs/2015/3009/pd£'fs2015-3009.pdf, attached as Appendix F. 

42 USGS, Earthquake Outlook for the San Francisco Bay Region 2014-2043, Fact Sheet 2016-3020 (2016) 
(version 1.1), https://pubs.usgs.gov/fs/2016/3020/fs20163020.pdf, attached as Appendix G. 

43 UCERF3: A New Earthquake Forecast for California's Complex Fault System, Fact Sheet 2015-3009 
(2015) https://pubs.usgs.gov/fs/2015/3009/pd£'fs2015-3009.pdf, attached as Appendix F. 
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Table 2 below is a simplified version of a table from a USGS fact sheet showing the 
likelihood of one or more events of varying size for the San Francisco region within the next 30 
years based on this new model: 44 

Magnitude 

Table 2 

San Francisco Region Section of Table 
from March 2015 USGS Fact Sheet 2015-3009 

San Francisco Region 

Average 30-year 
(greater than or equal to) repeat time likelihood of one or more 

(years) events 

5 1.3 100% 

6 8.9 98% 

6.7 29 72% 

7 48 51% 

7.5 124 20% 

8 825 4% 

Although these figures are for the region, and not just the City and County of San Francisco, 
the predictions are sobering. To put these predictions in perspective, the 1989 Loma Prieta 
earthquake had a magnitude of 6.9, and, even though the epicenter was approximately 60 miles 
from San Francisco, it was the largest earthquake to strike the City since 1906. 45 Using the 
USGS online calculator,46 a 7.5 magnitude earthquake, which has a 20% chance of happening by 
2043, would be almost four times bigger than Loma Prieta, and would release almost eight times 
the energy. An 8.0 magnitude earthquake would be over 12.5 times bigger than Loma Prieta, 
and would release almost 45 times the energy. And this is without addressing the risk that the 
next major earthquake's epicenter could be much closer than 60 miles away. 

44 Id., at p.4; Table 2 above is a simplified version of Table I of Fact Sheet 2015-3009, attached as Appendix F. 

45 See USGS, M 6.9 October 17, 1989 Loma Prieta Earthquake, 
https://earthguake.usgs.gov/earthguakes/events/19891omaprieta/; USGS, M 6.9 - Loma Prieta, California 
Earthquake, https://earthguake.usgs.gov/earthguakes/eventpage/nc216859/executive. 

46 See USGS, "How Much Bigger .... ?" Calculator, located at 
https://earthguake.usgs.gov/learn/topics/calculator.php, where one can calculate how much bigger one earthquake is 
than another. 
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The USGS has also warned that the pace oflarge earthquakes is likely to increase: 

In the 50 years prior to 1906, there were 13 earthquakes with a magnitude 
between 6 and 7, but only 6 earthquakes of similar magnitude in the 110 years 
since 1906. The rate of large earthquakes is expected to increase from this low 
level as tectonic plate movements continue to increase the stress on the faults in 
the region. 47 

The warnings and predictions from the USGS should be a wake-up call to all of us. 

C. The Existing High-pressure AWSS System Only Covers Part of 
the City 

The history and condition of the existing HP AWSS have been described in detail in multiple 
other reports. 48 Figure 2, on the following page, shows the location of the HP AWSS: 49 

47 USGS, Earthquake Outlook for the San Francisco Bay Region 2014-2043, Fact Sheet 2016-3020 (2016) 
(version 1.1 ), https://pubs.usgs.gov/fs/2016/3020/fs20163020.pdf. See also Aster, R., California's other drought: A 
major earthquake is overdue, The Conversation (January 30, 2018), https://theconversation.com/californias-other
drought-a-major-earthguake-is-overdue-90517; California's Current Earthquake Hiatus is an Unlikely Pause, 
Seismological Society of America, published April 3, 2019, https://www.seismosoc.org/news/californias-current
earthguake-hiatus-is-an-unlikely-pause/, printed on April 5, 2019. 

48 See, e.g., CS-199, at pp. 7-11, https://www.sfwater.org/Modules/ShowDocument.aspx?documentid=5055; 
Scawthorn, O'Rourke & Blackburn, 1906 Lessons, 
http:/ /www.sparisk.com/ documents/06 Spectra 19 06SFEOandFire-EnduringLessonsCRS TDO FTB. pdf ; Madsen, M., 
Reports on an Auxiliary Water Supply System for Fire Protection for San Francisco, California ( 1908), 
https://sfpuc.sharefile.com/share/view/4743f327acfd4ba7. 

49 Map supplied by the SFPUC on May 7, 2019. 
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Figure 3 
Map of Existing High-Pressure A WSS 

Existing EFWS - Pipelines 

N 

)\ 
■-c::.:----.:-:::_· ---c:::~:::_--~•-, Milc-s 
C ·:J.5 1 2 

legend 
(a AV'iSS Pump St"tion~ * Firc,bcat Manifold 

P.VVSS Tark/Reser•ioks -- ,l!..V•lSS Pipes 

SFCGJ 2018-2019: EXPAND AND ENHANCE OUR EMERGENCY FIREFIGHTING WATER SYSTEM 
16 



On a district by district basis, Supervisorial Districts 1, 4, 7 and 11 are not nearly as well 
protected by the HP AWSS as, for example, Districts 3 or 6: 50 See Table 3 below. 

Table 3 
HP A WSS Hydrants and Miles of Main by District 

Supervisorial # of AWSS Miles of 
District Fire Hydrants AWSS Mains 

1 42 5 
2 170 14 
3 327 23 
4 3 0 
5 188 16 
6 366 27 
7 79 7 
8 110 9 
9 110 9 
10 222 18 
11 24 1 

TOTAL 1641 130 

In fact, six of the eleven Supervisorial Districts, Districts 1, 4, 7, 8, 9 and 11, each have less than 
ten miles of AWSS mains. Districts 1, 4, and 11 each have less than 50 AWSS fire hydrants. 

The areas not protected by the HP AWSS would need to rely primarily on getting emergency 
firefighting water supplies from the City's MWSS through its low-pressure hydrants or from 
cisterns. For a number ofreasons detailed below, these resources are unlikely to provide 
adequate water to protect residents from fires after a major earthquake. 

so Data provided by SFPUC on March 13, 2019. 
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D. The Municipal (!Domestic) Water Supply System Is "Highly 
Vulnerable to Catastrophic Failure" 51 

No one knows with certainty what will happen in a major earthquake. But common sense 
says we should look at past experience and listen to experts when they warn us not to rely on the 
MWSS for firefighting following an earthquake. 

As explained in a 2009 report prepared for the SFPUC, 

By their nature, domestic water mains are more vulnerable to earthquake damage. 
Numerous service connections and the jointed construction that is the industry 
norm contribute to their vulnerability. 52 

San Francisco has made a tremendous effort to improve and seismically reinforce its regional 
and local water system by means of the $4.8 billion Water System Improvement Project 
(WSIP). 53 The WSIP is one of the largest water infrastructure programs in the nation and the 
largest infrastructure program ever undertaken by the City. Among its objectives has been 
reducing the water system's vulnerability to earthquakes, with a particular emphasis on 
seismically reinforcing the regional delivery system, transmission mains, and reservoirs. 54 

Although the WSIP greatly enhances the reliability of the MWSS, and in particular the 
transmission mains and reservoirs, the 2009 report emphasizes that, unlike the HP A WSS, the 
local MWSS system is vulnerable to a major earthquake due to the numerous branches and 
service connections that can break and drain the system. 55 

This has been borne out by experience in San Francisco and elsewhere. In the 1906 
earthquake, an estimated 23,000 breaks in the MWSS resulted in the loss of water and pressure. 56 

In the much smaller 1989 Loma Prieta earthquake, there were 69 main breaks and 54 service 

51 See SF Fire Commission Resolution 2010-01, https://sf-
fire. org/ sites/ defa ult/files/FileCenter/Documents/2 446-Reso lution %202 0 I 0-
01 %20PWSS%20Grant%20Funding.pdf at p. l. A copy of SFFC Resolution 2010-01 is attached as Appendix M. 

52 Metcalf & Eddy, at p. 18, http://s3-us-west-2.amazonaws.com/ucldc-nuxeo-ref-media/b2754026-dded-4ee6-
b24c-2cf837f3bc00. The SFPUC has initiated a planning study to better understand the current level of reliability of 
the entire potable distribution system, focusing on backbone pipes, but that study will take several years to complete. 

53 See SFPUC's WSIP webpage, https://sfwater.org/index.aspx?page= 114 . 

54 See, e.g., list ofWSIP projects at https://sfwater.org/index.aspx?page=968. 

55 Metcalf & Eddy, at pp. 18-19, http://s3-us-west-2.amazonaws.com/ucldc-nuxeo-ref-media/b2754026-dded-
4ee6-b24c-2cf837f3bc00. The Civil Grand Jury is not questioning the importance or the efficacy of the WSIP, 
which is essential to rapidly restoring potable water service to residents following an earthquake. But fire 
suppression needs an immediately available supply of water, which the MWSS is unlikely to be able to provide 
following a major earthquake. 

56 PEER 2011, Water Supply Following Earthquake, https://peer.berkeley.edu/sites/default/files/webpeer-
2011-08-charles scawthorn.pdf, p. 6. Other reports have provided somewhat different, but still extremely high 
estimates. Scawthom 20 I 0, Analysis of Fire Following Earthquake for San Francisco, 
http://www.sparisk.com/documents/SP ASanFranciscoCAPSSFireFollowingEarthguakeOct20 I 0.pdf at p. 13 [ over 
28,000 breaks, including service breaks]. But whatever the precise number of water main breaks in 1906, the 
earthquake devastated the water supply system which contributed to the horrific fires that nearly destroyed the City. 
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connection breaks in the Marina district alone. 57 Because of these breaks, low-pressure hydrants 
located in the Marina could not provide adequate water or pressure for firefighting. 58 

Other recent major earthquakes have also caused substantial damage to municipal water 
supply systems. In the 6.7-magnitude 1994 Northridge earthquake, there were over 1,000 water 
main breaks and over 100 fires. 59 In the 6.9-magnitude 1995 Kobe, Japan earthquake, "water 
loss seriously impaired firefighting." 60 There were over 2,000 breaks in the underground piping, 
and large fires burned freely due to lack of water. 61 Similarly, in the 2011 Eastern Japan 
earthquake there was extensive damage to water supply lines. 62 Even the relatively small 
6.0-magnitude 2014 South Napa earthquake "highlighted the vulnerability of water and 
wastewater systems to earthquake-related ground failure, the additional fire hazards that 
earthquake-related water system failures can pose, and the fiscal challenges that public agencies 
face in improving the seismic resiliency of these systems, both pre- and post-earthquake. " 63 

Experts have predicted that in a future major San Francisco earthquake, the MWSS could 
sustain over 1,000 breaks. 64 Various reports have said it in different ways, but the clear 
takeaway is that the MWSS should not be relied upon to save the City from fires following a 
major earthquake: 

• "MWSS pipes will sustain damage in certain areas of the City, which will impair the 
ability to deliver water for firefighting." 65 

• "In such an emergency it is likely that the potable water distribution system would be 
compromised by pipe breaks and leaks." 66 

57 CS-199, at p. 11, https://www.sfwater.org/Modules/ShowDocument.aspx?documentid=5055; see also 
O'Rourke, T.D., Lessons L~amed For Lifeline Engineering From Major Urban Earthquakes, presented at Eleventh 
World Conference on Earthquake Engineering (1996) ("O'Rourke, Lessons Learned"). 

58 Scawthom, C., Porter, K., and Blackbum, F., Performance of Emergency-Response Services After the 
Earthquake, chapter in The Loma Prieta, California, Earthquake of October 17, 1989, Marina District, T.D. 
O'Rourke editor, USGS Professional Paper 1551-F (1992) 

59 PEER 2011, Water Supply Following Earthquake, https://peer.berkelev.edu/sites/default/files/webpeer-
2011-08-charles scawthorn.pdf, atp. 16; O'Rourke, Lessons Learned, atp. 3. 

60 O'Rourke, Lessons Learned, at p. 3. 

61 PEER 2011, Water Supply Following Earthquake, https://peer.berkeley.edu/sites/default/files/webpeer-
2011-08-charles scawthom.pdf, at pp. 18-19. 

62 PEER 2011, Water Supply Following Earthquake, https://peer.berkeley.edu/sites/default/files/webpeer-
2011-08-charles scawthom.pdf, at p. 24. 

63 Johnson, L. and Mahin, S., The 6.0 Mw South Napa Earthquake of August 24, 2014: A Wake-up Call for 
Renewed Investment in Seismic Resilience across California, Pacific Earthquake Engineering Research Center 
prepared for the California Seismic Safety Commission, CSSC Publication 16-03, PEER Report No. 2016/04 
(2016), https://ssc.ca.gov/forms pubs/cssc 603peer201604 final 7 20 16.pdf, Finding 2.3, at p. iii. 

64 Scawthorn 2010, Analysis of Fire Following Earthquake for San Francisco, 
http://www.sparisk.com/documents/SP ASanFranciscoCAPSSFireFollowingEarthguakeOct201 0.pdf at p. 2. 

65 CS-199, p. 11, https://vv\vw.sfwater.org/Niodules/ShowDocument.aspx?documentid=5055. 
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• " ... the usual firefighting water supplies will almost certainly fail.. .. " 67 

• "World renowned scientists, whose area of expertise is the modeling of the 
destructive effects of earthquakes on underground infrastructure, have identified the 
domestic water system of San Francisco as highly vulnerable to catastrophic failure in 
the event of a major Bay Area earthquake. " 68 

Moreover, unlike A WSS hydrants, low-pressure hydrants connected to the MWSS require a 
fire engine to extract and pump the water to sufficient pressure for firefighting. 69 Given that fire 
engines are likely to be in high demand and potentially overwhelmed in a major earthquake, this 
is yet another reason why an alternative source of water is necessary. 70 

E. Cisterns Provide Limited Protection 

Cisterns are underground tanks, unconnected to any water source. 71 Typically, cisterns in 
San Francisco hold approximately 75,000 gallons of water. 72 

The City has 229 cisterns located throughout the City, as shown by Figure 4 on the next 
page 73: 

66 2018 Westside Options Analysis, https://www.sfwater.org/modules/showdocument.aspx?documentid= 11740 
at p. 10. 

67 PEER 2011, Water Supply Following Earthquake, https://peer.berkeley.eclu/sites/default/files/webpeer-
2011-08-charles scawthorn.pdf, at p. 39. 

68 SFFC Resolution 2010-01, p. I, https://sf-fire.org/sites/default/files/FileCenter/Documents/2446-
Resolution%202010-0 I %20PWSS%20Grant% ?0Funding.pdf and attached as Appendix M. 

69 CS-199, https://w,vw.sfwater.org/l\fodules/ShowDocument.aspx?documentid=5055 , at pp. 55-56. 

70 Scawthom, O'Rourke & Blackbum, 1906 Lessons, at pp. Sl53-IS54, 
http:/ /www.sparisk.co ml documents/06 Spectral 906S FEOandFire-EnduringLessonsCRS TDO FTB. pdf . 

71 CS-199, https://www.sfwater.org/1vfodules/ShowDocument.aspx?documentid=5055 , at p. 13. 

72 See SFFD Water Supplies Manual, http://ufsw.org/pdfs/water supplies manual.pdf, at pp. 4.1, 6.13-6.17; 
PEER 2011, Water Supply Following Earthquake, https://peer.berkeley.edu/sites/default/files/webpeer-2011-08-
charles scawthom.pdf, at p. 77. 

73 Map provided by SFPUC on May 7, 2019. 
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Figure 4 

Map of Existing Cisterns 
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By Supervisorial District, the breakdown of cistern locations is listed in Table 4 below. 

Table 4 

Cisterns by Supervisorial District 

Supervisorial 
District Cisterns 

1 17 
2 23 
3 46 
4 12 
5 20 
6 26 
7 12 
8 27 
9 21 
10 20 
11 5 

TOTAL 229 

Notably, Districts 1, 4, 7 and 11, which currently have the fewest miles of HP A WSS 
pipelines, also have the fewest cisterns. This is especially true of District 11, with only one mile 
of A WSS main pipeline and only five cisterns. 74 

Cisterns provide a valuable backup or "last resort" in the event of damage to the MWSS and 
A WSS. In the 1994 6.7-magnitude Northridge earthquake, the MWSS suffered over 1,000 water 
main breaks. 75 Firefighters used backyard swimming pools as water supply sources. In the 1906 
earthquake, San Francisco's 23 cisterns were credited with saving a major building in the 
Financial District when the water mains broke. 76 

Cisterns, however, have limited capacity77 and are therefore unlikely to be effective against 
serious fires following a major earthquake. In the 1995 6.9-magnitude Kobe earthquake, 

74 In recent years, the SFPUC has built 30 additional cisterns, funded by the 2010 and 2014 ESER bonds. 
These 30 new cisterns are included in the totals in the above table. Half of these new cisterns were strategically 
located in the Richmond and Sunset districts, which now have 17 and 12 cisterns, respectively, to begin to address 
concerns that those areas of the City were inadequately protected. SFPUC 2017 FAQ, Question 4, 
https:/ /sfwater.org/modules/showdocument.aspx?documentid= 11507 . 

75 PEER 2011, Water Supply Following Earthquake, https://peer.berkeley.edu/sites/default/files/webpeer-2011-
08-charles scawthorn.pdf, at pp. 12-17. 

76 Scawthorn 1987, http://www.sparisk.com/documents/ AIRACFFEs.pdf, at p. S 140. 

77 SFFD Water Supplies Manual, http://ufsw.org/pdfs/water supplies manual.pdf, at pp. 4.1, 5.6-5.7. 
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however, the city's 968 cisterns provided little help to firefighters because they drained in 10 
minutes. 78 

San Francisco's typical cistern would drain within an hour of continuous firefighting. 79 

Given that on average it takes several hours to put out a four-alarm fire, 80 cisterns cannot be 
expected to successfully fight post-earthquake conflagrations in parts of the City not protected by 
A WSS. In addition to providing limited firefighting water, cistern water must be extracted and 
pressurized by an engine, requiring more staff and time to deploy than, for example, AWSS 
hydrants. 81 

F. The PWSS Inventory Needs to Be Modernized and Expanded 

In addition to the MWSS and cisterns, the SFFD intends to rely on the City's Portable Water 
Supply System, or PWSS, to fight fires in non-A WSS areas. 

In the 1980s, the SFFD developed and implemented the PWSS, an above-ground, large
diameter hose system used to move water great distances from a water source to a fire. PWSS 
units consist of a hose tender, or truck, equipped with approximately one mile of large-diameter 
five-inch hose (larger than the normal three-inch hose), along with a portable pump, portable 
hydrants that allow water to be distributed from a large-diameter hose, and other essential 
firefighting equipment. 82 With its portable pump, a hose tender can be used to draft and 
pressurize water from alternative water sources, such as lakes, lagoons, a fireboat (as in the 1989 
Loma Prieta earthquake), cisterns, or even broken water mains. It can also be used to extend the 
reach of the HP A WSS system to blocks or neighborhoods without a HP hydrant. 83 

78 PEER 2011, Water Supply Following Earthquake, https://peer.berkeley.edu/sites/default/files/webpeer-2011-
08-charles scawthorn.pdf, at pp. 17-19. San Francisco's cisterns are larger than Kobe's, but the point remains they 
are only good for a limited duration. Id., at p. 77. 

79 PEER 2011, Water Supply Following Earthquake, https://peer.berkeley.edu/sites/default/files/webpeer-2011-
08-charles scawthorn.pdf, at p. 77. 

80 Information provided by SFFD. 

3i CS-199, at pp. 13, 56, https://www.sfwater.org/Modules/ShowDocument.aspx?documentid=5055. 

82 Scawthorn, 0 'Rourke, Blackburn, S 150-151. A detailed description of the PWSS can be found in Scawthorn, 
C. and Blackburn, F. (1990), Performance of the San Francisco Auxiliary and Portable Water Supply Systems in the 
1 7 October 1989 Loma Prieta Earthquake, presented at Fourth U.S. National Conference on Earthquake Engineering 
May 20-24, 1990, and provided by SFPUC. The PWSS and its five-inch hoses are different from a prior, abandoned 
concept ofa Flexible Water Supply System, using massive, 12-inch hoses in lieu of expanding the HP AWSS. That 
concept was proposed in AECOM/ WRE, a Joint Venture, CS-229 Task 16 and 19, Emergency Firefighting Water 
System (EFWS) Spending Plan for the Earthquake Safety Emergency Response (ESER) 2014 Bond (November 
2015), https://sfwater.org/Modules/ShowDocument.aspx?documentid=S:246. It was abandoned as impractical after 
concerns over, among other things, how 12-inch diameter hoses would block traffic. 

83 Figure 6-1 on page 83 of CS-199, 
https://www.sf..vater.orgiModules/ShowDocument.aspx?documentid=5055, is a map of the City showing how the 
PWSS can be used to expand the areas protected by the A WSS. Figure 6-1 assumes certain extensions of the AWSS 
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Currently, there are only five PWSS hose tenders, three of which are located in the 
"unprotected areas"84 of the Sunset district and Hunter's Point. In the SFFD's opinion, the 
PWSS hose tenders are "past their useful life." 85 The newest hose tender, housed in the Sunset, 
is 27 years old. The second newest, in Hunter's Point, is over 30 years old. The remaining three 
are over 45 years old. 86 

Firefighters and emergency response experts have been calling for a large-scale expansion of 
the PWSS for years. 87 In January 2010, the San Francisco Fire Commission (SFFC) issued 
Resolution 2010-01, encouraging the SFFD to pursue approximately $10 million in grant 
funding to expand the PWSS. The SFFC recognized that the City's MWSS is highly vulnerable 
to a catastrophic failure in the event of a major earthquake, and that the A WSS does not cover 
the entire City. The SFFC declared that the PWSS has been proven effective in the above
ground transmission of water for firefighting, that the PWSS can work in conjunction with and 
supplement the A WSS, and that the City did not have a sufficient number of units to supply all 
areas of the City where the A WSS does not extend. 88 Unfortunately, that grant was not funded, 
and the City has not yet purchased any additional PWSS hose tenders. 89 

Also in 2010, the Applied Technology Council issued several reports as part of the City's 
Community Action Plan for Seismic Safety, or the "CAPSS Project."90 Among its 
recommendations was one similar to ours: Improve emergency water supply systems to cover 
those neighborhoods not served by the HP A WSS. As explained in that report, 

The Auxiliary Water Supply System provides a redundant water system for 
fighting fires after earthquakes and at other times, and incorporates many 
earthquake resistant features in its design. However, this system covers only 
northern and eastern City neighborhoods, those that were developed in the early 

that do not presently exist, and does not take into consideration the limited size of the existing PWSS inventory. As 
a result, Figure 6-1 in CS-199 overstates the current level of protection, but does show what could be accomplished 
with a larger inventory of PWSS hose tenders. 

84 These areas are of course not completely unprotected, but as discussed above they do not have a HP A WSS. 
The City's outside expert AECOM/AGS, A Joint Venture, has referred to the portion of the City protected by the HP 
AWSS as the "Protected Area." See CS-199, at p. 8, 
https:i/wv,w.sfwater.org/tVIodules/ShowDocument.aspx?documentid=5055 

85 Information provided by SFFD. 

86 Information provided by SFFD. 

87 See Fire Dept.'s Ace in the Hole, San Francisco Independent, January 31, 1990, attached as Appendix Q. 

88 SFFC Resolution 2010-01, https://sf-fire.org/sites/default/files/FileCenter/Documents/2446-
Resolution%202010-01 %20PWSS%20Grant%20Funding.pdf 

89 Information provided by SFFD. 

90 According to the CAPSS website, CAPSS was started in the Department of Building Inspection beginning in 
1998, and was a nine-year, $1 million study to understand, describe, and mitigate the risk San Francisco faces from 
earthquakes. CAPSS produced an extensive analysis of potential earthquake impacts as well as community
supported recommendations to mitigate those impacts. See https://sfgov.org/esip/capss. 
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part of the last century when the system was constructed. The City needs 
adequate, reliable water sources to fight post-earthquake fires in all 
neighborhoods. There are a number of options to improve the water supply in 
neighborhoods not served by the Auxiliary System, including expanding the City's 
Portable Water Supply System, which can be deployed wherever needed. This 
important issue needs to be addressed as soon as possible. (Emphasis added) 91 

In 2014, outside consultant AECOM/AGS, a Joint Venture, advised the City that 
"[a]dditional PWSS units would be a prudent investment for SFFD/SFPUC." 92 

The SFFD submitted a request for funding to purchase 20 newly designed PWSS hose 
tenders in the fiscal year 2019/2020 budget, but the Civil Grand Jury understands that only four 
new PWSS hose tenders are included in the Mayor's May 31, 2019 two-year budget proposal. 93 

The proposed new SFFD hose tenders are designed to be more efficient and maneuverable than 
older models, with four-wheel drive to overcome obstacles on roads, the ability to carry up to 
6,000 feet of five-inch fire hose, and only one firefighter required to operate each vehicle. Each 
vehicle will have a high-volume onboard water pump, and a portable submersible water pump. 
Both pumps will be able to draft water from the Bay, reservoirs, or other water sources. These 
new hose tenders could be connected together to carry water over many miles of the City. The 
SFFD estimates these new PWSS vehicles, fully equipped with hoses and appliances would cost 
approximately $1 million per vehicle. 94 

Given the time required to build or extend a HP pipeline system, acquiring additional PWSS 
hose tenders is a practical intermediate step to enhance fire protection throughout the City. The 
SFFD advised the Civil Grand Jury that additional PWSS hose tenders could be acquired and in 
service within a year or so, or at the outside two years. The failure to obtain grant monies should 
not stop the City from making this important investment in public safety. 

Although the Civil Grand Jury recommends immediately replacing and expanding PWSS 
units, this is not a long-term solution. A successful PWSS deployment requires a nearby water 
source, and personnel to unwind a mile of heavy, five-inch-diameter hose through potentially 

9 i Applied Technology Council (ATC) ATC-52-2, Here Today-Here Tomorrow: The Road to Earthquake 
Resilience in San Francisco, A Community Action Plan for Seismic Safety (2010), prepared for the Department of 
Building Inspection, CCSF, under the (CAPSS) Project, at pp. 53-54, 
https:/ I sfgo v. org/ esip/ sites/ default/files/F ileCenter/Documents/97 5 7 -atc5 22. pdf 

92 CS-199, https://www.sfwater.org/J'v1odules/ShowDocument.aspx?documentid=5055 at p. 85. Although this 
report referred to the PWSS as an investment in the colloquial sense, the PWSS is not a fixed asset and thus does not 
involve a capital expenditure. As such, purchasing new hose tenders will need to come from city funds, not bonds. 
The Civil Grand Jury nevertheless believes that acquiring more PWSS hose tenders is long overdue. 

93 Information provided by SFFD. The City's budget process is of course ongoing. It is therefore uncertain 
whether the Board of Supervisors will approve sufficient funding for the four new units or conversely whether the 
Board of Supervisors will increase the funding for purchasing new PWSS units. We also understand that a request 
for funding for PWSS hose tenders has been made to state officials, but at this time the SFFD does not know if that 
request has been approved. 

94 Information provided by SFFD. 
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congested and damaged city streets. 95 Moreover, although hose tenders can draft water from the 
Bay, they are not designed for use in the ocean - the only unlimited water source on the west 
side of the City. 96 Given these challenges, PWSS is essentially an important but temporary 
"Plan B." 

G. Efforts to Expand the High-Pressure AWSS Need to Be 
Accelerated 

As discussed in Section B above, the USGS estimates there is a 72 percent chance of a 6. 7 or 
greater magnitude earthquake striking the Bay Area before 2043. 97 In early April of 2019, 
USGS researchers issued a new study warning that "the next 100 years of California earthquakes 
along [the San Andreas, San Jacinto and Hayward] faults could be a busy one."98 Each year we 
delay construction of an expanded HP A WSS we are gambling, pushing our luck that a major 
earthquake won't hit before we're ready. 

City departments, including the SFPUC, which assumed jurisdiction over the operation and 
maintenance of the AWSS from the SFFD in 2010, have been analyzing the reliability of the 
EFWS and the possible expansion of the HP A WSS for over a decade. 99 An analysis in 2009 
indicated that the EFWS was "47% reliable, and thus only able to provide about half of the water 
needed for city-wide firefighting following a 7.8 earthquake." 100 In actuality, and as discussed in 
Section I below, 101 the SFPUC's consultant's metric is overly optimistic: a 50% score really 
means that we will have about half of the water needed to meet median firefighting demands 
following a 7.8-magnitude earthquake. Put differently, if the firefighting demands are above the 
median estimate, this analysis indicates that even with a score of 99% there will be insufficient 
water to meet the demand. 

95 Metcalf & Eddy (2009), http://s3-us-west-2.amazonaws.com/ucldc-nuxeo-ref-media/b2754026-dded-4ee6-
b24c-2cf837f3bc00, at pp. 4-5; information provided by SFFD. 

96 According to the SFFD, there is no known SFFD access to the ocean on the western side of the City, but 
SFFD is continuing to investigate potential access areas where it might be able to use a PWSS unit. 

97 See USGS, Earthquake Outlook for the San Francisco Bay Region 2014-2043, Fact Sheet 2016-3020, 
https:/ /pubs.usgs.gov/fs/20l6/3020/fs20163020.pdf. 

98 See California's Current Earthquake Hiatus is an Unlikely Pause, Seismological Society of America, 
published April 3, 2019, https://www.seismosoc.org/news/californias-current-earthguake-hiatus-is-an-unlikely
pause/, printed on April 5, 2019. 

99 See e.g., Metcalf & Eddy (2009), http://s3-us-west-2.amazonaws.com/ucldc-nuxeo-ref-media/b2754026-
dded-4ee6-b24c-2cf83 7f3bc00, CS-199 (2014 ), 
https://www.sfwater.org/Modules/ShowDocument.aspx?documentid=5055, CS-229 (2015), 
https://sfwater.org/J\rfodules/ShowDocument.aspx?documentid=8246, 2018 Westside Options Analysis (2018), 
https://www.sfwater.org/modules/showdocument.aspx?documentid=l l 740, among other reports. 

100 SFPUC FAQ, Question No. 3, https://sfwater.org/modules/showdocument.aspx?documentid=l 1507 and 
attached as Appendix N. 

101 See pages 35-36 below. 
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Figure 5, below, shows EFWS reliability by so-called Fire Response Areas (FRAs) 102 as of 
2010, i.e., prior to recent improvements. 
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Figure 5 
Map of EFWS Reliability Scores by FRA as of 2010 103 
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Figure 5 shows that as of 2010 the majority of the City scored below 50%, and in some cases 
far below. In 2010 and again in 2014, voters approved Earthquake Safety and Emergency 
Response (ESER) Bonds. The 2010 ESER bonds provided approximately $102 million for the 
EFWS, and the 2014 ESER bonds provided $54 million. The money was spent on assessing the 
existing HP AWSS, rehabilitating and upgrading core facilities (existing water storage tanks, 
pipelines, salt-water pumping stations) that needed seismic strengthening or other repairs or 
improvements, adding 30 cisterns, and other tasks. 104 

102 The SFFD divides the City into 46 areas for initial alarm response, also referred to as Fire Response Areas 
or FRAs. A map showing the different FRAs is attached as Appendix J. 

103 Map supplied by SFPUC. Identical map, except for legend, in AECOM/ AGS, N, Auxiliary Water Supply 
System Planning Study Summary, https://sfwater.org/Modules/ShowDocument.aspx?documentid=4907 at p.3. 

104 A February 26, 2019 status list provided by the SFPUC for the various projects undertaken pursuant to the 
2014 and 2014 ESER bonds, showing which are in planning, in design, in construction, complete, canceled or 
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The result has been significantly improved EFWS reliability scores, as shown by Figure 6: 

Figure 6 
Map of EFWS Reliability Scores by FRA After 2010 and 2014 ESER Bond Work 
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The SFPUC has performed important work in analyzing what needs to be done and by 
repairing existing facilities. But today, nine years after the 2010 CAPSS report called for action 
as soon as possible, 16 years after the 2002-2003 Civil Grand Jury called for expanding the HP 
A WSS to the entire City, almost 33 years after the 1986 Fire Protection Bonds Analysis stating 

postponed is attached as Appendix 0. See also Earthquake Safety and Emergency Response (ESER) Bond, 
Citizens' General Obligation Bond Oversight Committee Reports & Quarterly Reports, found 
at http://www.sfearthquakesafetv.om:/eser-reports.html 

105 This map assumes completion of work in progress, which is expected by late 2020 according to the SFPUC. 
The SFPUC has retained outside experts to update the anticipated water demands by FRA but that work has not been 
completed. 
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the improvements would include extending the HP A WSS and installation of a HP pump station 
at Lake Merced, and over a hundred years after the A WSS system was first built, we are still 
decades away from reliably protecting all neighborhoods. 

Over the past year, the SFPUC has made substantial progress in developing plans to improve 
EFWS on the west side. Specifically, the SFPUC and the SFFD propose to develop a new, 
separate A WSS system using potable water ("Potable A WSS") for the western part of the City. 
The Potable A WSS approach contemplates a dual-purpose pipeline, independent from the 
existing HP A WSS network. 106 The Potable A WSS would function as a potable water 
transmission main during normal operations and would provide HP emergency firefighting water 
supply for major fires. The new pipeline would provide "daily reliability and water quality 
benefits as well as a post-earthquake potable water supply to the Richmond and Sunset 
districts", 107 but in the event of an earthquake or other emergency, the transmission main would 
automatically be isolated from the remainder of the potable distribution system and converted to 
a dedicated HP system, similar to the existing or conventional A WSS. 108 To increase reliability, 
the new pipeline would be made of modem, seismically reliable material. 109 

The SFPUC currently anticipates having approximately $195 million, 110 from water rates and 
from an expected 2020 ESER bond (assuming voter approval), to spend on extending the HP 
A WSS and improving EFWS reliability over the next five to seven years. 111 The current Potable 
A WSS proposal is divided into two phases, as the projected $195 million is insufficient to 

106 2018 Westside Options Analysis, 
https://www.sfwater.org/modules/showdocument.aspx?documentid= 11740 at pp. 7, 10, 13. 

107 Id., at p. 8. The Potable A WSS would eliminate the need for a project that the SFPUC had been planning to 
supply potable water to the Richmond District, saving up to $30 million. Id. Today the potable water supply to the 
Richmond District depends on two transmission mains that run north from the Sunset District. One of those mains 
was built in 1915. The other was recently replaced with a ductile iron main. The Potable A WSS would provide a 
third transmission main, built with modern earthquake resistant pipe. Id., at p. 13. 

108 A detailed description of the Potable AWSS concept can be found in CS-199, 
https://www.sfwater.org/Modules/ShowDocument.aspx?documentid=5055, CS-229, 
https:/ /sfwater.org/Modules/ShowDocument.aspx?documentid=8246, and 2018 Westside Options Analysis, 
https://www.sfwater.org/modules/showdocument.aspx?documentid=l l 740. The actual proposal has evolved over 
time, so the alignment discussed in those 2014, 2015 and 2018 reports has changed, as have the water sources. This 
plan is still under review and the alignment may well change again before the plan is finalized and ready for any 
required public hearings or environmental or other review. But the underlying concept of a Potable A WSS and how 
it would operate remains the same. 

109 New pipe would be so-called Earthquake Resistant Ductile Iron Pipe (ERDIP), the most seismically reliable 
pipe available. ERDIP pipe performed admirably in several recent Japanese earthquakes See Scawthom 2018 
memo, https:i/W\.v-w.sfwater.org/modules/showdocument.aspx'?documentid=l 1740 at p. 6, re ERDIP pipe. 

110 Information supplied by the SFPUC. The $195 million is adjusted for inflation as the build out will occur 
over several years. This is roughly equivalent to $160 million in 2018 dollars according to the SFPUC. 

111 Meetings with SFPUC representatives. The Board of Supervisors approved the 2020-2029 ten-year Capital 
Plan at its April 30, 2019 meeting. See https://sfbos.org/sites/default/files/bag043019 minutes.pdf. The new ten
year Capital Plan can be found at http://onesanfrancisco.org/the-new-plan/overview. 
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complete the entire project. Phase 1 involves adding approximately 8.6 miles of new pipe. 112 A 
conceptual potential pipe alignment would extend north from Lake Merced along the west side, 
through the western portion of the Sunset and Richmond districts, and then have two pipelines 
head east, one immediately south of the Presidio and one in the southern Richmond district. 113 

A conceptual potential alignment of both Phase 1 and Phase 2 is shown in Figure 7 below: 114 

Figure 7 

Conceptual Potential Alignment for Potable West Side AWSS 
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112 Information provided by SFPUC. The phasing and the potential, proposed or conceptual alignment 
discussed above and on the following pages are still in the planning stages and are subject to change. Detailed 
designs have not yet been completed, much technical analysis remains to be done, and the project has not yet 
undergone environmental reviews. 

113 The current furthest west A WSS pipeline is located east of Park Presidio Boulevard. 

114 Provided by the SF PUC on April I 0, 2019. See footnote 121 on page 32. 
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The Potable A WSS pipeline network would tie into an existing, recently seismically 
reinforced, potable 60-inch transmission main, providing a source for normal, potable-water 
operations. 115 The proposed Phase 1 also includes adding a new HP pumping station at Lake 
Merced. 116 Although the water in Lake Merced is deemed non-potable, Lake Merced contains 
approximately a billion gallons or more, making it an excellent source of water for emergency 
firefighting purposes. 117 

The SFPUC and SFFD's future west side plans (Phase 2) include an additional 5.6 miles of 
pipeline for better coverage and potentially an additional pumping station at Sunset Reservoir, 
for another source in case of a broken pipe or other emergency. 118 However, the SFPUC and the 
SFFD do not anticipate having the additional approximately $120 million 119 needed to complete 
that portion of their plan until the next round of ESER bonds, which may not be for another five 
to seven years or even longer. 120 

Unfortunately, the Potable AWSS on the west side only addresses the EFWS deficits on the 
west side of the City. Many other City neighborhoods along its southern part, from Park Merced 
in the west to Visitacion Valley in the east, will be no closer to having a multi-sourced, 
seismically reliable HP AWSS or substantially enhancing their neighborhood's EFWS even if 
this westside Potable AWSS plan moves forward. 

llS According to the SFPUC, this transmission main connects to both (a) the Crystal Springs Reservoir in San 
Mateo County and to the 9'6" Crystal Springs Bypass tunnel, which is supplied by Calaveras Reservoir, San 
Antonio Reservoir, and the SFPUC's upcountry water sources (Hetch Hetchy, Don Pedro, etc.). These potable 
water sources were seismically reinforced by the SFPUC's Water System Improvement Program (WSIP), a $4.8 
billion program to improve water system reliability, including seismic reliability. See SFPUC webpage on WSIP, 
https:/ /www.sfwater.org/index.aspx?page= l l 4 . 

l l
6 Like the conceptual potential pipeline alignment, the size, location and design of any new pumping station is 

at present unknown and uncertain. The Civil Grand Jury understands that the Potable A WSS project is currently 
moving forward with design, technical studies, environmental and management reviews, but is of course also 
dependent upon approval of necessary funding. 

ii
7 Information provided by SFPUC; see also V. Matuk and N. Salcedo, Lake Merced Hydrology and Water 

Quality, http://online.sfsu.edu/bholzman/LakeMerced/water.htm ("Estimates of the capacity of the lake also vary 
greatly from a low of 768 million gallons to high of l.93 billion gallons."). The Sunset pumping station shown in 
the figure on the preceding page is being considered as a potential part of Phase 2. 

l lS Per the SPFUC, the Sunset Reservoir Pumping Station will also be connected to a seismically reinforced, 
potable 54-inch transmission main. Unlike the northeast quadrant, where the A WSS pipeline system is a grid and 
thus provides an excellent measure of redundant support in case of a broken pipe, the proposed Potable A WSS 
would not be a grid. The lack ofredundant pipelines creates a somewhat higher level ofrisk. However the use of 
modern ERDIP significantly reduces the risk of pipeline failure, and having redundant water sources provides 
additional comfort as it would enable back-feeding and reduces the risk ofa potential single point of failure. 2018 
Westside Options Analysis, https:/iwww.sfwater.org/modules/showdocument.aspx?documentid=l l 740 at p. 37. 

i 19 This cost estimate is in 2018 dollars. Unless otherwise stated, all cost estimates provided by the SFPUC, 
SFFD and SFDPW to the Civil Grand Jury for work on the EFWS system and discussed in this report are in 2018 
dollars. 

llo Even if new bonds are issued in five to seven years, design and construction of the new pipelines and new 
pumping station would take several more years. 
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The limited scope of the SFPUC's current plans is the result of budgetary constraints. The 
Mayor and the Board of Supervisors determine what bond proposals are placed before the voters, 
how frequently, and what is included. The SFPUC and the SFFD must operate within the 
financial constraints they are given. 

The SFPUC has rough estimates showing that extending the high-pressure A WSS throughout 
the City--or building separate but functionally equivalent Potable A WSS systems in areas without 
a HP A WSS-will cost approximately $500 million in addition to the funds already targeted for 
Phase 1 of the Potable West Side system, as discussed above. 121 The SFPUC is not presently 
planning a programmatic City-wide expansion; it merely has developed a rough list of possible 
projects for various parts of the City that are not presently served by the HP A WSS (as well as 
other projects to reinforce or otherwise improve the HP A WSS system in those areas that are 
currently served by the HP A WSS). 122 

This roughly $500 million estimate is a huge amount of money, but as discussed in Section A 
above, the risk of incurring the costs from a major, inadequately-fought fire is far greater. 

First and foremost is the risk to human life. In 1906, an estimated 3,000 people lost their 
lives, and 225,000 were left homeless. The City is obviously much better prepared today, with 

121 See "Candidate EFWS Projects" list dated May 8, 2019, attached as Appendix P. The actual total of 
projects related to system expansion is approximately $485 million, plus the $160 million for Phase 1 of the 
Westside project, for a total of$645 million. We have rounded the $485 million up to $500 million for the sake of 
simplicity and in recognition of the fact that these are all very preliminary high level estimates. 

This Candidate EFWS Projects list is an internal SFPUC document: it is a list of potential project alternatives 
provided by the SFPUC staff to the EFWS Management Oversight Committee. The list contains potential projects 
that could be implemented in the future if approved by the EFWS Management Oversight Committee, if funding is 
made available, and if and when they go through the required environmental review. Due to the preliminary nature 
of the list, some of the estimated costs on this candidate project list are merely planning level estimates and would 
likely change if the SFPUC decided to move forward with a detailed design for a given project. Some of these 
projects, such as the Potable A WSS on the west side, are moving forward towards completion of design and 
technical studies and required environmental review based on management direction and the anticipated availability 
of funds. However, others are still simply candidate project alternatives that management may never proceed with. 

This May 8 Candidate EFWS list also includes various proposals and potential projects to improve the seismic 
safety of the approximately 20 miles of HP A WSS pipes in the so-called infirm zones, as well other supply or 
proposed projects under consideration umelated to any potential HP A WSS expansion. May 8, 2019 Candidate 
EFWS Project list attached as Appendix P; see CS-199, 
https://www.sfwater.org/Modules/ShowDocument.aspx?documentid=5055 at p. 31 for a map of infirm zones. 

Although the original AWSS system was designed to be seismically strong, and to survive an earthquake, it was 
designed shortly after the 1906 earthquake and installed by 1913. Most of the A WSS pipelines fared well during the 
Loma Prieta earthquake, although that was 60 miles away and not as big an earthquake as we will someday face. 
See, e.g., PEER 2011, Water Supply Following Earthquake, https://peer.berkeley.edu/sites/default/files/webpeer-
2011-08-charles scawthom.pdf at pp. 9-12. Accordingly, no one knows for certain how the existing A WSS will 
fare in a major earthquake, especially in liquefaction areas or so-called infirm zones. The infirm zone projects, 
which are estimated to cost $135 million, involve installing new, backbone ERDIP pipe in each infirm zone, so that 
even if the existing AWSS pipe fails there will be at least one reliable major high-pressure pipeline in each area. 
Information provided by SFPUC; see also Appendix P. 

122 The recently approved 2020-2029 ten-year Capital Plan does not designate nearly enough money for EFWS 
to complete a City-wide expansion of the HP A WSS system. See http://onesanfrancisco.org/the-new-plan/overview 
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fire suppression systems, the existing HP A WSS, and modem building standards. Yet the 2017 
North Bay fires and the 2018 Camp fire that destroyed the town of Paradise demonstrate how 
destructive and fast-moving fires can be under windy conditions. 123 In 1906, residents fled to 
the south and the west, to relatively uninhabited portions of the City that did not bum. Today, 
the entire City is densely populated and there would literally be no place for residents, especially 
our many senior citizens, to run to escape a fast-moving conflagration. 

Second, in terms of property value, San Francisco has billions of dollars at risk. As 
discussed in Section A of this report, and in particular Table 1, a 2010 report prepared for the 
City estimated the range of losses due to fire following an earthquake could exceed $10 billion 
for a 7.9-magnitude event- in 2010 dollars. The damage estimates in Table 1 do not include 
business interruption losses, loss of tourism or loss of property tax revenues, all of which would 
undoubtedly be substantial. 124 

The substantial increase in San Francisco property values over the last decade undoubtedly 
increases the potential losses. In light of the dire consequences we face, the approximately $650 
million price tag to expand the HP A WSS throughout the City (which includes Phase 1 of the 
proposed Potable A WSS on the west side), seems well worth the expenditure. 

The Civil Grand Jury is not in a position to know whether each of the SFPUC's potential 
projects is essential, how the costs will change after detailed design work, further studies and 
environmental reviews, or whether more cost-efficient approaches exist. We are also not in a 
position to weigh the relative merits of the approximately $320 million in non-expansion-related 
projects on the SFPUC's Candidate EFWS Projects list. 125 But we do know that the current 
approach is taking too long. The SFPUC itself estimates that build-out of the AWSS "would 
take - 35 years using current funding rate assuming 5 year bond cycle." 126 

The most recent public time line provided by the SFPUC is in CS-199, and is moot as the 
various projects have evolved over time. However, that timeline relies upon the issuance of 

123 As discussed above, wind is a major factor in fire spread. See, e.g., Kearns, F. and Moritz, M., The 
Conversation (November 16, 2018), https://theconversation.corn/how-fierce-fall-and-winter-winds-help-fuel
california-fires-106985; Scawthorn 2010, Analysis of Fire Following Earthquake for San Francisco, 
http://www.sparisk.com/documents/SPASanFranciscoCAPSSFireFollowingEarthguakeOct2010.pdf at pp. 8-9, 15, 
18-19. The 1923 Tokyo earthquake and subsequent fires are probably the most devastating in peacetime, with 
substantially greater loss oflife (an estimated 140,000 killed) than the 1906 earthquake. See Eidinger, J. Editor, Fire 
Following Earthquake, Revision 11 (2004), http://home.earthlink.net/-eidinger, downloaded from the internet on 
March 6, 2019 at pp. 1-2, 19-23; see also Great Tokyo Earthquake of 1923, at 
http://factsanddetails.com/japan/cat26/sub l 60/item2226.htrnl. Among the reasons for the devastation in Tokyo were 
winds of approximately 28 miles per hour at the time of the earthquake, with increasing wind throughout the day. 
Id. 

124 See CS-199, https://www.sfwater.org/Modules/ShowDocument.aspx?documentid=5055 at pp. 95-97. 

125 See May 8, 2019 Candidate EFWS Projects list, attached as Appendix P. 

126 SFPUC Emergency Firefighting Water System, Management Oversight Committee presentation dated 
March 4, 2019, at p. 32. The City is not committed to a five year bond cycle, so it could be even longer, although 
the increased level of funding in the proposed 2020 ESER bond indicates that things may be moving more rapidly. 
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ESER bonds every five to seven years, through and including a 2045 bond issuance, such that 
work would not be completed until 2049. 127 

Either way, this means that areas of our City, such as District 11, would not be as well 
protected as other areas, and would not have a HP A WSS in place if, as predicted by the USGS, 
a major earthquake hits the Bay Area before 2043. 

Accordingly, the Civil Grand Jury recommends a major acceleration of these efforts, such 
that all areas of the City are protected by a seismically sound, multi-sourced, HP emergency 
water firefighting system within 15 years, i.e., by no later than 2034. 

H. The Bottom Line: Act Fast, but Ensure Redundancy 

Among the most important factors in designing an EFWS is redundancy. This is true 
whether the City chooses to extend the existing A WSS or to adopt a different approach. 
Regardless of the specific plan, there must be multiple, redundant sources of water such that if 
one source fails or a pipe breaks, firefighters have other means to obtain necessary water 
supplies. 

In the Loma Prieta earthquake the Marina district was saved by the combination of the PWSS 
and a fireboat, or "the backup to the backup." 128 Unpredictable stuff happens, especially in a 
major earthquake, and redundancy is necessary. 129 This means not just looped pipe systems but 
also multiple sources of water. One of the great ironies of the 1906 earthquake is that San 
Francisco is surrounded by water yet it burned due to a lack of water. 

The original HP A WSS was designed with both a redundant water supply and a gridded main 
system. 130 The system in the northeast quadrant of the City "seeks high post-earthquake 

127 Figure 5-1, Preferred Alternative Planning Level Schedule, from CS-199, 
https://www.sfwater.org/Modules/ShowDocument.aspx?clocumentid=5055 at p. 71, and attached as Appendix R. 

128 See Scawthorn, C., Porter, K., and Blackburn, F., Performance of Emergency-Response Services After the 
Earthquake, chapter in The Loma Prieta, California, Earthquake of October 17, 1989, Marina District, T.D. 
O'Rourke editor, USGS Professional Paper 1551-F (1992); Scawthorn, C. and Blackburn, F., Performance of the 
San Francisco Auxiliary and Portable Water Supply Systems in the 17 October 1989 Loma Prieta Earthquake, 
presented at Fourth U.S. National Conference on Earthquake Engineering May 20-24, 1990, and provided by 
SFPUC; Blackburn, F., Report on Firefighting Requirements Following Earthquake and Current Proposals by the 
SFPUC (2018). 

129 See, e.g., Metcalf & Eddy, http://s3-us-west-2.amazonaws.com/ucldc-nuxeo-ref-media/b2754026-dded-
4ee6-b24c-2cf837f3bc00 at p. 20; CS-199, at p. 11 ("Multiple redundancies in fire water supply systems are 
necessary."), https://www.sfwater.org/Modules/ShowDocument.aspx?clocumentid=5055 

130 2018 Westside Options Analysis, 
https://www.sfwater.org/modules/showdocument.aspx?documentid=l I 740 at p. 37. 
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reliability via multiple sources of supply." 131 Those sources include two above-ground storage 
tanks, a reservoir, two salt-water pumping stations, plus several fire boat manifolds if needed. 132 

Many citizens have called for installing a salt-water pump station or stations on the west side, 
arguing that the ocean provides an unlimited source of water. 133 A salt-water pump station north 
of Golden Gate Park would also provide geographic diversity of water sources, as the other 
proposed pumping stations and HP water sources are all south of Golden Gate Park. Dr. 
Scawthom, the City's consultant, has asserted that a salt-water pump station on the west side 
"would be very beneficial." 134 

The Civil Grand Jury recognizes that this may raise environmental and other issues, and may 
or may not be necessary in light of the potential use of Lake Merced. 135 Nevertheless, the Civil 
Grand Jury strongly believes in having redundant and geographically diversified water sources, 
and developing a robust water source in the northwest quadrant of the City seems to us to be 
beneficial. Other areas of the City have added protection from the SFFD's four fireboats, which 
can be connected to the PWSS to provide an alternate water supply, as in Loma Prieta. 
Unfortunately, fireboats are not designed to work in the open water of the Pacific Ocean, and 
PWSS hose tenders cannot practically drive onto beaches to draft water from the ocean. 136 For 
these reasons, a salt-water pumping station on the west side seems particularly appropriate. 

The need for further EFWS projects is underscored by two additional considerations, 
discussed more fully below. First, the reliability scores cited in the SFPUC's consultant's reports 
over-state how effective our current plans are likely to be upon completion. Second, these scores 
- and our safety- are predicated on being able to properly maintain and operate the existing 
A WSS assets, especially critical assets, so they are ready when needed. 

131 Scawthom 2018 memo, https://www.sfwater.org/modules/showdocument.aspx?documentid=l l 740 at p. 2. 

132 CS-199, https://www.sfwater.org/Modules/ShowDocument.aspx?documentid=5055, at pp. 7-8. 

133 Pendergast, T, Plan to Protect Neighborhood Abandoned, Richmond Review (November 2017), 
https://sfrichmondreview.com/2017/11/02/plan-to-protect-neighborhoods-abandoned/; Fracassa, D, SF Moves to 
Build Water System to Fight Fires for When the Worst Hits, San Francisco Chronicle (February 11, 2018), 
https:/ /www.sfchronicle.com/politics/article/SF-moves-to-build-water-system-to-fight-fires- l 2605 84 7 .php ; 
Doudiet, T., Commentary-Sound the Fire Alarm', Richmond Review I Sunset Beacon (November 3, 2017), 
https://sfrichmondreview.com/20 l 7 /11/03/commentary-thomas-w-doudiet/ ; Wuerfel, N., Commentary~SFPUC 
Misleads Public, Richmond Review/ Sunset Beacon (November 13, 2018), 
https://sfrichmondreview.com/2018/ 11/13/commentary-nancy-wuerfel-2/ . 

134 Scawthom 2018 memo, https://www.sfwater.org/modules/showdocument.aspx?documentid= 117 40, at p. 7. 

135 Any plan to add a salt-water pump station would need to be responsive to concerns about reducing or even 
eliminating if possible any impacts on marine life. 

136 Information provided by the SFFD. 
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I. Current FRA Reliability Scores Promote Overconfidence 

The SFPUC's and the SFFD's goal is to provide a certain Level of Service (LOS) for 
emergency firefighting water supply throughout the City. In particular, the SFPUC has 
articulated the following LOS objective: 

A WSS will reliably provide water to supply the "probable fire demands" after a 
magnitude 7.8 San Andreas earthquake. Each FRA will have a minimum of 50% 
reliable water supply to meet probable fire demands. The Citywide average will 
be a minimum of 90% reliable water supply to meet probable fire demands. 137 

The Civil Grand Jury agrees with the goal that the City should be prepared to fight fires 
following a magnitude 7.8 San Andreas earthquake. However, we are concerned with the 
current measures of "reliability." As discussed below, the "reliability scores" being used by the 
City create a misleadingly optimistic impression and imply a false precision. 

As explained in CS-199, "[i]n the context of this study, reliability is defined as the 
percentage of the water demand met by A WSS high-pressure system and other sources." 138 Put 
differently, the reliability score methodology "does not actually represent an estimate of 
reliability but is a ratio of the EFWS capacity and demand." 139 

The ratio of capacity and demand is a useful measure, but the scores being used are overly 
optimistic in that the estimated "demand" used is the median estimated demand. 140 By 
definition, half the time one would expect worse conditions and therefore greater demand for 
water to fight fires. Using a demand estimate that is by definition insufficient half the time is not 
truly preparing for a repeat of the 1906 earthquake. 

The problem of using the median demand is exacerbated by the wide variation in the 
potential number of fires, fire size, and water demands. 141 As just one example, San Francisco 
was lucky that there was little to no wind during the Loma Prieta earthquake. Yet as any resident 
of our City knows, the City often experiences significant wind conditions. 

Another problem with the reliability scores is that they ignore where in the FRA a fire is, as 
well as the size of each FRA. For example, the southeastern portion of the City has several 
geographically large FRAs. 142 Although water may be able get to the northern part of a 
particular FRA, the southern part of that FRA may not be as well protected. In addition, the 

137 2018 Westside Options Analysis, at p. 7, 
https:/ /www.sfwater.org/modules/showdocument.aspx?documentid= 117400 ; CS-199, at p. l 02, 
https://www.sf\vater.org/1vlodules/ShowDocurnent.aspx?documentid=5055 . 

138 CS-199, at p. ix, https://www.sfwater.org/lv1odules/ShowDocumcnt.aspx?documenticl=5055. 

139 Scawthom 2018 memo, at p. 6, https://www.sfwater.org/modules/showdocument.aspx?clocurnentid=l l 740. 

140 Id., at p. 5. 

141 Id., at p. 5. 

142 See map ofFRAs, attached as Appendix J. 
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demand represents the water supply need for an entire FRA, and the scores assume that the 
SFFD "would utilize the Portable Water Supply System (PWSS) or engine relays to distribute 
the water supply within the FRA to the actual ignition locations." 143 This is an unrealistic 
assumption, given the City's current inventory of only five old PWSS hose tenders, and the 
likely demand on fire engines in a major earthquake with a multitude of fires. 

The SFPUC is in the process of analyzing potential EFWS demands on a more detailed level, 
and has shared some of the preliminary results with the Civil Grand Jury. The Civil Grand Jury 
supports this approach and recommends that the SFPUC continue its efforts to make a more 
detailed analysis of emergency firefighting water needs (including above-the-median needs) by 
neighborhood, and not just by FRA. 

J. Maintenance and Training Issues 

1. Maintenance Issues 

A WSS assets must be well maintained in order to be operational during an emergency. 
A 2014 study prepared for the SFPUC by its outside consultants AECOM/AGS, a Joint Venture 
found "maintenance deficiencies" because routine maintenance plans had not been established 
for all AWSS assets. Instead, maintenance was being performed on an "as needed" basis. 144 

During our investigation, the Civil Grand Jury learned that the SFPUC has not developed a 
number of the routine maintenance plans recommended in the 2014 report. 145 The SFPUC 
assured us that it has done a good job at maintaining A WSS, and disagrees with some of the 
recommendations in that 2014 report. Nevertheless, the SFPUC has yet to develop routine 
maintenance plans for some important A WSS assets. 

As an example, the report recommended the SFPUC adopt plans to regularly exercise all 
A WSS system valves. 146 In response, the SFPUC expressed a "goal" to exercise critical valves 
every two years. 147 It has defined "critical valves" to include only 66 out of the approximately 
1,685 valves in the HP A WSS system. 148 SFPUC personnel acknowledge that its current 
approach is not a "best practice," and that valves should likely be exercised on a regular basis. 
SFPUC personnel also acknowledge that its definition of what constitutes a "critical" valve 
requiring more frequent testing is probably too narrow. 149 

t43 2018 Westside Options Analysis, at p. 37, 
https:/ /www.sfwater.org/modules/showdocument.aspx?documentid= 11740. 

t
44 CS-199, https://www.sfwater.org/Iviodules/ShowDocument.aspx?documentid=5055 at pp. 15-16, 24-26. 

t
45 Information provided by SFPUC. 

l 46 CS-199, https://w,vw.sfwater.org/Modules/ShowDocument.aspx?documentid=5055 at p. 25. 

i 47 Information provided by SFPUC. 

148 Ibid. 

i49 Interviews with SFPUC personnel. 
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In another instance, the 2014 report recommended that all suction connections be cleaned on 
a regular basis. 150 The SFPUC noted that suction connections were cleaned in 2014, but that the 
agency had not adopted a routine maintenance plan. 151 

Now that the SFPUC has had time to focus on the condition of the AWSS, the Civil Grand 
Jury recommends that it utilize "best practices" for the maintenance of A WSS assets, including 
valves and suction connections, and that the SFPUC, with the help of the SFFD, redefine which 
valves in the system are "critical," and, therefore, require more attention and priority in its 
maintenance plans. 

2. Coordinated Training and Drills 

Another recommendation in CS-199, the 2014 report prepared for the SFPUC by its outside 
consultant AECOM/AGS, a Joint Venture, was that the SFPUC "prepare an emergency response 
program and conduct training exercise [sic]." 152 The report also recommended that SFPUC staff 
be trained on the A WSS system, including "communications, operational strategies," and 
"emergency response requirements." 153 Both of these recommendations were given "high" 
priority, and assessed to entail "low" ongoing cost. 154 

In 2015, the SFFD and the SFPUC entered into a Memorandum of Understanding ("MOU") 
regarding the operation and maintenance of water-supply systems related to fire suppression. 155 

In Section C, entitled "Coordinated Emergency Operations Between the SFWD and SFFD", the 
MOU requires that "All members of the SFWD ... must be trained in the A WSS and the A WSS 
SCADA system along with the SFFD Water Supply manual." 156 The MOU also specifies that 
"[t]he SFFD and the SFWD will collaborate for annual training on system operations and 
appropriate shut-down procedures during and after firefighting operations." 157 The MOU, 
therefore, requires the SFPUC and the SFFD to coordinate to train all SFWD personnel on the 

15° CS-199, https://wW\v.stwater.org/1\fodules/ShowDocument.aspx?documentid=:5055 , at pp. 15-16, 24-26, 
88, 135. There are approximately35 suction connections along the bay that allow engine pumpers to draw by 
suction from the bay, and a suction line with low-pressure hydrants along Fulton St. that draws from lakes in Golden 

Gate Park. Some of these suction connections are located on the bottom of the Bay and can be filled with silt or 
marine organisms that would interfere with water pumping. 

151 Interviews with SFPUC personnel. 

152 CS-199, https://www.sfwater.org/Modules/ShowDocument.aspx?documentid=5055 , at pp. x, 88. 

153 Ibid. 

154 Ibid. 

155 Memorandum of Understanding Regarding Operation and Maintenance of San Francisco Water Supply 
Systems Related to Fire Suppression, dated June 1, 2015 and signed in September 2015. 

156 Id., at Section C. l. 

157 Id., at Section C.3. 
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AWSS system and on other available water supply sources to fight fires in emergencies. It also 
requires coordinated, annual training on emergency operation of the system. 

In 2017, the SFPUC updated its Emergency Response Plan. 158 A review of the Plan, 
however, offers little detail on the type of exercise conducted or how often exercises might be 
conducted in the future. 159 Similarly, although CS-199 identified the need for emergency 
training and a training exercise, CS-199 did not provide details as to the scope or frequency of 
any training exercises. 

In the past several years the SFFD and SFPUC have taken advantage of many opportunities 
for joint training concomitant with their joint operation and maintenance of AWSS assets. For 
example, the two agencies test Pump Stations 1 and 2, on a monthly basis. The agencies also 
meet after greater-alarm fires to discuss coordination, and how to improve operations in the field. 
In addition, the SFFD and SFPUC have, on occasion, conducted joint emergency trainings 
involving earthquake disaster scenarios. In 2018, for example, they engaged in a "tabletop 
exercise" where high-level staff members were asked to respond to a hypothetical earthquake 
scenario to test their understanding of the emergency command structure. 

The SFPUC anticipates that it will repeat this joint tabletop exercise at least every other year, 
and that it will conduct larger-scale simulations of post-earthquake emergency response 
procedures with the SFFD within the next two years. There is no formal document, however, 
outlining specific joint exercises or drills to be conducted by the two agencies. 

In the 1989 Loma Prieta earthquake, human error was cited by some as a reason why AWSS 
was not available to fight fires in the Marina. 160 A 2011 survey of California fire and water 
agencies concluded, generally speaking, that "[f]ire and water department liaison is not very 
good" and that "[e]mergency firefighting water supply is not a focus." 161 Moreover, the report 
found that fire departments are not "regularly drilled for the very difficult task of moving water 
from the alternative water sources to the fire scene." 162 

The Civil Grand Jury believes that the City would be well served if the SFPUC and SFFD 
worked together to design and implement annual "hands-on" drills to make certain that their staff 
is prepared to use all available resources to fight fires after an earthquake. Accordingly, the Civil 
Grand Jury recommends that the MOU between the SFPUC and the SFFD be amended to 
include a more detailed roadmap for emergency response exercises to be held, City-wide, 

158 Information provided by SFPUC. 

159 City Distribution Department (CDD) Earthquake Response Plan (updated December 2017), 
https://sfpuc.sharefile.com/share/view/s77bdl c33 l 8e4355b 

160 See, e.g., Scawthorn, C., Porter, K., and Blackburn, F., Performance of Emergency-Response Services After 
the Earthquake, chapter in The Loma Prieta, California, Earthquake of October 17, 1989, Marina District, T.D. 
O'Rourke editor, USGS Professional Paper 1551-F (1992). 

161 PEER 2011, Water Supply Following Earthquake, https://peer.berkeley.edu/sites/default/files/webpeer-
2011-08-charles scawthorn.pdfat p. 75. By contrast, both the SFPUC and the SFFD have indicated that they 
currently enjoy excellent communication. 

162 Id. 
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annually. In addition to tabletop scenarios, these exercises should include hands-on field testing 
in the operation of A WSS assets and PWSS units. 

CONCLUSION 

Over one hundred years ago, our City was destroyed by fire following an earthquake. 
Luckily, our predecessors learned from this catastrophe. They aggressively undertook to design, 
fund, and quickly build a supplemental emergency water supply system that provided firefighters 
with multiple options if one or more water sources were compromised- "belt and suspenders." 
They gave us an excellent emergency water system to protect our wonderful, seismically 
vulnerable City. 

We have, however, long outgrown the protective reach of the system we inherited. Now it is 
our tum to aggressively implement measures to extend protections to reach all San Francisco 
neighborhoods. The time to act is now, before it is too late. 
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FINDINGS 

F 1. Fires resulting from an earthquake represent a significant risk of widespread damage and 
potential loss of life in San Francisco. 

F2. The municipal water supply system (MWSS) is highly vulnerable to damage from a major 
earthquake and is not a reliable source for water supply for firefighting after a major 
earthquake. 

F3. Approximately 30 cisterns have recently been added with funds from ESER bonds, but 
cisterns only have up to about an hour of water supply and thus do not provide sufficient 
water for fighting fires following a major earthquake. 

F4. The City's high-pressure emergency water supply system, known as the Auxiliary Water 
Supply System (A WSS), does not cover large parts of Supervisorial Districts 1, 4, 7 and 
11, roughly one-third of the City's developed area. As a result, these districts are not 
adequately protected from fires after a major earthquake. 

F5. A high-pressure, multi-sourced, seismically safe emergency firefighting water supply will 
be costly but is essential to protect the City. 

F6. Unless the City increases funding levels, it will be several decades (i.e., after the USGS 
predicts one or more major earthquakes will occur) before the southern parts of the City 
have a high-pressure, multi-sourced, seismically safe emergency firefighting water supply. 

F7. The existing Portable Water Supply System (PWSS) inventory is inadequate. Investing in 
more PWSS hose tenders would provide a relatively quick, cost-effective interim means to 
improve protection of the southern and western parts of the City until a high-pressure, 
multi-sourced, seismically safe emergency water supply can be developed in those areas. 

F8. Redundancy is an important feature of an emergency firefighting water system. 

F9. Current plans to extend protections to the western part of the City do not include any high
pressure water sources north of Golden Gate Park. 

F 10. The "reliability scores" being used by the SFPUC impart an overly optimistic impression 
of the protection provided. 

F 11. The City does not have a timeline to fund and complete development of a high-pressure, 
multi-sourced, seismically safe emergency water supply for all parts of the City, including 
poor neighborhoods that historically have not been as well protected as the downtown 
business district and many richer neighborhoods. 

F12. The SFPUC has not developed a number of the routine maintenance plans recommended in 
a 2014 report (CS-199), and has not adequately defined which A WSS valves are "critical" 
and therefore require increased attention. 
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Fl3. In the 2015 MOU between the SFFD and the SFPUC, the two agencies agreed to conduct 
joint A WSS trainings annually, but there is no formal protocol outlining specific joint 
A WSS exercises or drills using hypothetical disaster scenarios, such as a major earthquake. 
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RECOMMENDATIONS 

Rl. By no later than December 31, 2020, the Mayor, the SFPUC, the SFFD, and the Office of 
Resilience and Capital Planning should jointly present to the Board of Supervisors a 
detailed plan to ensure the City is well prepared to fight fires in all parts of San Francisco 
in the event of a 1906-magnitude (7.8) earthquake. 

R2. The plan discussed in Recommendation Rl should include a detailed proposal, including 
financing sources, for the installation within 15 years of a high-pressure, multi-sourced, 
seismically safe emergency water system for those parts of the City that don't currently 
have one, i.e., by no later than June 30, 2034. 

R3. The Board of Supervisors should direct the Budget and Legislative Analyst to study 
through an equity lens and issue a report to the Board regarding (a) which areas of the City 
do not have sufficient water supplies for the anticipated demand for water to fight fires 
following a major earthquake similar in magnitude to the 1906 earthquake, and (b) options 
to address the issue in both the short term and the long term. The Board should issue its 
request by no later than December 31, 2019, and the Budget and Legislative Analyst should 
complete its report by no later than December 31, 2020. 

R4. As interim measure, by no later than June 30, 2021, the City should purchase the 20 new 
PWSS hose tenders being requested by the SFFD, to replace and expand its currently 
inadequate inventory. 

RS. The SFFD should strategically locate the majority of the PWSS hose tenders in areas that at 
present only have low-pressure hydrants and/or cisterns. 

R6. The SFPUC, the SFFD and the SF Department of the Environment should study adding 
salt-water pump stations to improve the redundancy of water sources, especially on the 
west side. Findings and recommendations from this study should be presented to the Board 
of Supervisors by no later than June 30, 2021. 

R7. The SFPUC should (a) continue its efforts to complete a more detailed analysis of 
emergency firefighting water needs (including above-the-median needs) by neighborhood, 
and not just by FRA, and (b) present a completed analysis to the Board of Supervisors by 
no later than June 30, 2021. 

RS. By no later than June 30, 2022, the Mayor and the Board of Supervisors should analyze 
whether to propose a separate bond for the development of a high-pressure, multi-sourced, 
seismically safe emergency water system for those parts of the City that don't currently 
have one, with a target date of completing construction by no later than June 30, 2034. 

R9. By no later than December 31, 2020 the SFPUC, with the advice and subject to the 
approval of the SFFD, should (a) implement "best practices" for the maintenance of A WSS 
assets, and (b) redefine which AWSS valves in the system are "critical," and, therefore, 
require more attention and priority in the SFPUC's maintenance plans. 
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Rl0. By no later than June 30, 2020, the 2015 MOU between the SFPUC and the SFFD should 
be amended to include a detailed roadmap for annual emergency response exercises, 
including simulated disaster and earthquake drills involving the AWSS and the PWSS. 
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REQUIRED RESPONSES 

Pursuant to Penal Code sections 933 and 933.05, the Civil Grand Jury requests responses as 
follows: 

From the following City and County agencies and departments within 60 days: 

• Office of the Mayor 
o Findings 4, 5, 6, and 11 
o Recommendations 1, 2, 4, and 8 

• General Manager, San Francisco Public Utilities Commission 
o Findings 2, 4, 5, 6, 8, 9, 10, 11, 12, and 13 
o Recommendations 1, 2, 6, 7, 9, and 10 

• Chief, San Francisco Fire Department 
o Findings 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, and 13 
o Recommendations 1, 2, 4, 5, 6, 7, and 10 

• Office of the City Administrator 
o Findings 6 and 11 
o Recommendations 1, 2 and 8 

• Chief Resilience Officer, Office of the City Administrator 
o Findings 6 and 11 
o Recommendations 1, 2 and 8 

• Director, San Francisco Department of the Environment 
o Recommendation 6 

• Budget and Legislative Analyst Office, Board of Supervisors 
o Findings 6 and 11 
o Recommendation 3 

From the Board of Supervisors and other governing bodies within 90 days: 

• Board of Supervisors 
o Findings 4, 5, 6 and 11 
o Recommendations 1, 2, 3, 4, 6, 7, and 8 

• San Francisco Public Utilities Commission 
o Findings 2, 4, 5, 6, 8, 9, 10, 11, and 12 
o Recommendations 1, 2, 6, 7, 9, and 10 

• San Francisco Fire Commission 
o Findings 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, and 11 
o Recommendations 1, 2, 4, 5, 6, 9 and 10 
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GLOSSARY AND TABLE OF ACRONYMS AND ABBREVIATIONS 

ATC Applied Technology Council. A non-profit corporation whose mission is to 
develop and promote state-of-the-art, user-friendly engineering resources and 
applications for use in mitigating the effects of natural and other hazards on the 
built environment, and which prepared reports in 2010 for the City under the 
CAPSS Project. 

A WSS Auxiliary Water Supply System. An independent emergency firefighting system 
built after the 1906 earthquake. The A WS S at present consists of approximately 
135 miles of high-pressure (HP) pipelines, 230 cisterns, two above-ground storage 
tanks, a reservoir, and two salt-water pumping stations. The A WSS HP pipelines 
can supply water at pressures up to 300 psi via hydrants with black, red or blue 
tops, depending upon location. 

CAPSS Community Action Plan for Seismic Safety. According to the CAPSS website, 
CAPSS was started in the Department of Building Inspection beginning in 1998, 
and was a nine-year, $1 million study to understand, describe, and mitigate the 
risk San Francisco faces from earthquakes. CAPSS produced an extensive 
analysis of potential earthquake impacts as well as community-supported 
recommendations to mitigate those impacts. 

CCSF City and County of San Francisco 

CDD City Distribution Division. The division of the SFPUC responsible for 
maintenance of both the MWSS and the AWSS. 

DWSS Domestic Water Supply System, also referred to as the Municipal Water Supply 
System, MWSS, or the potable water system. The SFPUC supplies potable 
(drinking) water throughout the City. The MWSS (DWSS) is a low-pressure 
system, typically ranging between 50 and 70 psi. The MWSS is also the primary 
supply for firefighting via fire hydrants with white tops. 

ERDIP Earthquake Resistant Ductile Iron Pipe. A modem type of pipe that is believed to 
be earthquake resistant and that has been subjected to several major earthquakes 
in Japan without any observed failures. 

EFWS Emergency Firefighting Water System. All emergency sources of water and the 
means for delivering them. Includes HP A WSS pipelines, cisterns, PWSS and 
fire boats. 

ESER Earthquake Safety and Emergency Response. ESER bonds are generally issued 
every five to seven years to address to fund repairs and improvements to 
infrastructure that allow the City to respond more quickly and effectively to a 
major earthquake or other disaster. 
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FRA Fire Response Area. The SFFD divides the City into 46 areas for initial alarm 
response, referred to as Fire Response Areas or FRAs. 

HP High-pressure 

LOS Level of Service 

MOU A Memorandum of Understanding between the SFPUC and the SFFD Regarding 
Operation and Maintenance of San Francisco Water Supply Systems Related to 
Fire Suppression, dated June 1, 2015 and signed in September 2015. 

MWSS Municipal Water Supply System, also referred to as the Domestic Water Supply 
System, DWSS, or the potable water system. The SFPUC supplies potable 
( drinking) water throughout the City. The MWSS is a low-pressure system, 
typically ranging between 50 and 70 psi. The MWSS is also the primary supply 
for firefighting via fire hydrants with white tops. 

PEER Pacific Earthquake Engineering Research Center 

PSI Pounds per square inch 

PWSS Portable Water Supply System. A mobile above-ground large (five-inch) 
diameter hose system transported on trucks (hose tenders). A hose tender truck 
can carry approximately 5000 feet of five-inch hose. A more thorough 
description is provided at pages 23-26. The PWSS is not to be confused with the 
flexible water supply system, an idea for 12-inch diameter hoses that was 
abandoned as impractical. 

SCADA Supervisory Control and Data Acquisition. A computer system for gathering and 
analyzing real time data. SCAD A systems are used to monitor and control a plant 
or equipment in industries such as telecommunications, water and waste control, 
energy, oil and gas refining and transportation. 

SFDPW San Francisco Department of Public Works 

SFFC San Francisco Fire Commission 

SFFD San Francisco Fire Department 

SFPUC San Francisco Public Utilities Commission 

SFWD San Francisco Water Department 

USGS United States Geological Survey 

WSIP Water System Improvement Program. The WSIP is a $4.8 billion dollar, multi
year program to upgrade the SFPUC's regional and local water systems. The 
WSIP, which is over 96% complete, is one of the largest water infrastructure 
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programs in the nation and the largest infrastructure program ever undertaken by 
the City. 
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APPENDICES 

A. Table of Findings and Recommendations 
B. Table of Findings with Required Responses 
C. Table of Recommendations with Required Responses 
D. List of Reports Specifically Focusing on the City's AWSS or PWSS 
E. List of Additional Reports Reviewed 
F. USGS, UCERF3: A New Earthquake Forecast for California's Complex Fault System, 

Fact Sheet 2015-3009 (2015) https://pubs.usgs.gov/fs/2015/3009/pd£'fs2015-3009.pdf 
G. USGS, Earthquake Outlook for the San Francisco Bay Region 2014-2043, Fact Sheet 

2016-3020 (2016) (version 1.1), https://pubs.usgs.gov/fs/2016/3020/fs20163020.pdf 
H. Map of Existing EFWS, with HP AWSS, Cisterns and other Assets 
I. Map of Existing HP A WSS system 
J. Map of SFFD Fire Response Areas 
K. Abstract (page 2) from Scawthorn 2010, Analysis of Fire Following Earthquake for San 

Francisco, 
http://www. sparisk. corn/ documents/SP ASanF ranciscoCAP S SFireF o llowingEarthguakeO 
ct2010.pdf 

L. Analysis by the Ballot Simplification Committee of 1986 Proposition A. 
M. San Francisco Fire Commission Resolution 2010-01, dated January 14, 2010, https://sf

fire.org/sites/default/files/FileCenter/Documents/2446-Resolution%202010-
01 %20PWSS %20Grant%20Funding.pdf 

N. SFPUC 2017 FAQ, https:/ /sfwater.org/modules/showdocument.aspx?documentid= 11507 
printed March 6, 2019 

0. SFPUC EFWS 2010 and 2014 ESER bond project status as of February 26, 2019 
P. SFPUC Candidate EFWS Project list dated May 8, 2019 
Q. Fire Dept.' s Ace in the Hole, San Francisco Independent, January 31, 1990 
R. Figure 5-1, Preferred Alternative Planning Schedule, from CS-199, at p. 71, 

https://www.sfwater.org/Modules/ShowDocument.aspx?documentid=5055. 
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APPENDIX A 
TABLE OF FINDINGS AND RECOMMENDATIONS 

F 1. Fires resulting from an earthquake 
represent a significant risk of widespread 
damage and potential loss of life in San 
Francisco. 

F2. The municipal water supply system 
(MWSS) is highly vulnerable to damage from 
a major earthquake and is not a reliable source 
for water supply for firefighting after a major 
earthquake. 

F3. Approximately 30 cisterns have 
recently been added with funds from ESER 
bonds, but cisterns only have up to about an 
hour of water supply and thus do not provide 
sufficient water for fighting fires following a 
major earthquake. 

F4. The City's high-pressure emergency 
water supply system, known as the Auxiliary 
Water Supply System (AWSS), does not 
cover large parts of Supervisorial Districts 1, 
4, 7 and 11, roughly one-third of the City's 
developed area. As a result, these districts are 
not adequately protected from fires after a 
major earthquake. 

F5. A high-pressure, multi-sourced, 
seismically safe emergency firefighting water 
supply will be costly but is essential to protect 
the City. 

F6. Unless the City increases funding 
levels, it will be several decades (i.e., after the 
USGS predicts one or more major 
earthquakes will occur) before the southern 
parts of the City have a high-pressure, multi
sourced, seismically safe emergency 
firefighting water supply. 

Recommendations 
Rl. By no later than December 31, 2020, 

the Mayor, the SFPUC, the SFFD and the 
Office of Resilience and Capital Planning 
should jointly present to the Board of 
Supervisors a detailed plan to ensure the City is 
well prepared to fight fires in all parts of San 
Francisco in the event of a 1906-magnitude 
(7.8) earthquake. 

R2. The plan discussed in Recommendation 
Rl should include a detailed proposal, including 
financing sources, for the installation within 15 
years of a high-pressure, multi-sourced, 
seismically safe emergency water system for 
those parts of the City that don't currently have 
one, i.e., by no later than June 30, 2034. 

R3. The Board of Supervisors should direct 
the Budget and Legislative Analyst to study 
through an equity lens and issue a report to the 
Board regarding (a) which areas of the City do 
not have sufficient water supplies for the 
anticipated demand for water to fight fires 
following a major earthquake similar in 
magnitude to the 1906 earthquake, and 
(b) options to address the issue in both the short 
term and the long term. The Board should issue 
its request by no later than December 31, 2019, 
and the Budget and Legislative Analyst should 
complete its report by no later than 
December 31, 2020. 
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Findings 
F6. Unless the City increases funding 

levels, it will be several decades (i.e., after the 
USGS predicts one or more major 
earthquakes will occur) before the southern 
parts of the City have a high-pressure, multi
sourced, seismically safe emergency 
firefighting water supply. 

F7. The existing Portable Water Supply 
System (PWSS) inventory is inadequate. 
Investing in more PWSS hose tenders would 
provide a relatively quick, cost-effective 
interim means to improve protection of the 
southern and western parts of the City until a 
high-pressure, multi-sourced seismically safe 
emergency water supply can be developed in 
those areas. 

F4. The City's high-pressure emergency 
water supply system, known as the Auxiliary 
Water Supply System (AWSS), does not 
cover large parts of Supervisorial Districts 1, 
4, 7 and 11, roughly one-third of the City's 
developed area. As a result, these districts are 
not adequately protected from fires after a 
major earthquake. 

F8. Redundancy is an important feature 
of an emergency firefighting water system. 

F9. Current plans to extend protections to 
the western part of the City do not include any 
high-pressure water sources north of Golden 
Gate Park. 

Fl0. The "reliability scores" being used 
by the SFPUC impart an overly optimistic 
impression of the protection provided. 

Recommendations 
R4. As interim measure, by no later than 

June 30, 2021, the City should purchase the 20 
new PWSS hose tenders being requested by the 
SFFD, to replace and expand its currently 
inadequate inventory. 

R5. The SFFD should strategically locate 
the majority of the PWSS hose tenders in areas 
that at present only have low-pressure hydrants 
and/or cisterns. 

R6. The SFPUC, the SFFD, and the SF 
Department of the Environment should study 
adding salt-water pump stations to improve the 
redundancy of water sources, especially on the 
west side. Findings and recommendations from 
this study should be presented to the Board of 
Supervisors by no later than June 30, 2021. 

R7. The SFPUC should (a) continue its 
efforts to complete a more detailed analysis of 
emergency firefighting water needs (including 
above-the-median needs) by neighborhood, and 
not just by FRA, and (b) present a completed 
analysis to the Board of Supervisors by no later 
than June 30, 2021. 
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Findings 
F5. A high-pressure, multi-sourced, 

seismically safe emergency firefighting water 
supply will be costly but is essential to protect 
the City. 

F6. Unless the City increases funding 
levels, it will be several decades (i.e., after the 
USGS predicts one or more major 
earthquakes will occur) before the southern 
parts of the City have a high-pressure, multi
sourced, seismically safe emergency 
firefighting water supply. 

F 11. The City does not have a timeline to 
fund and complete the development of a high
pressure, multi-sourced, seismically safe 
emergency water supply for all parts of the 
City, including poor neighborhoods that 
historically have not been as well protected as 
the downtown business district and many 
richer neighborhoods. 

Fl2. The SFPUC has not developed a 
number of the routine maintenance plans 
recommended in a 2014 report (CS-199), and 
has not adequately defined which AWSS 
valves are "critical" and therefore require 
increased attention. 

F13. In the 2015 MOU between the 
SFFD and the SFPUC, the two agencies 
agreed to conduct joint AWSS trainings 
annually, but there is no formal protocol 
outlining specific joint A WSS exercises or 
drills using hypothetical disaster scenarios, 
such as a major earthquake. 

Recommendations 
R8. By no later than June 30, 2022, the 

Mayor and the Board of Supervisors should 
analyze whether to propose a separate bond for 
the development of a high-pressure, multi
sourced, seismically safe emergency water 
system for those parts of the City that don't 
currently have one, with a target date of 
completing construction by no later than 
June 30, 2034. 

R9. By no later than December 31, 2020, 
the SFPUC, with the advice and subject to the 
approval of the SFFD, should (a) implement 
"best practices" for the maintenance of AWSS 
assets, and (b) redefine which AWSS valves in 
the system are "critical," and, therefore, require 
more attention and priority in the SFPUC's 
maintenance plans. 

Rl 0. By no later than June 30, 2020, the 
2015 MOU between the SFPUC and the SFFD 
should be amended to include a detailed 
roadmap for annual emergency response 
exercises, including simulated disaster and 
earthquake drills involving the AWSS and the 
PWSS. 
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APPENDIXB 
TABLE OF FINDINGS WITH REQUIRED RESPONSES 

Findin2s Required Responses 
Fl. Fires resulting from an earthquake • Chief, San Francisco Fire Department 

represent a significant risk of widespread • San Francisco Fire Commission 
damage and potential loss of life in San • General Manager, San Francisco Public 
Francisco. Utilities Commission 

• San Francisco Public Utilities 
Commission 

F2. The municipal water supply system • General Manager, San Francisco Public 
(MWSS) is highly vulnerable to damage from Utilities Commission 
a major earthquake and is not a reliable source • San Francisco Public Utilities 
for water supply for firefighting after a major Commission 
earthquake. • Chief, San Francisco Fire Department 

• San Francisco Fire Commission 
F3. Approximately 30 cisterns have • Chief, San Francisco Fire Department 

recently been added with funds from ESER • San Francisco Fire Commission 
bonds, but cisterns only have up to about an 
hour of water supply and thus do not provide 
sufficient water for fighting fires following a 
major earthquake. 

F4. The City's high-pressure emergency • Office of the Mayor 
water supply system, known as the Auxiliary • Board of Supervisors 
Water Supply System (AWSS), does not cover • General Manager, San Francisco Public 
large parts of Supervisorial Districts 1, 4, 7 and Utilities Commission 
11, roughly one-third of the City's developed • San Francisco Public Utilities 
area. As a result, these districts are not Commission 
adequately protected from fires after a major • Fire Chief, San Francisco Fire 
earthquake. Department 

• San Francisco Fire Commission 
F5. A high-pressure, multi-sourced, • Office of the Mayor 

seismically safe emergency firefighting water • Board of Supervisors 
supply will be costly but is essential to protect • General Manager, San Francisco Public 
the City. Utilities Commission 

• San Francisco Public Utilities 
Commission 

• Fire Chief, San Francisco Fire 
Department 

• San Francisco Fire Commission 
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Findings Required Responses 
F6. Unless the City increases funding • Office of the Mayor 

levels, it will be several decades (i.e., after the • Board of Supervisors 
USGS predicts one or more major earthquakes • General Manager, San Francisco Public 
will occur) before the southern parts of the City Utilities Commission 
have a high-pressure, multi-sourced, • San Francisco Public Utilities 
seismically safe emergency firefighting water Commission 
supply. • Fire Chief, San Francisco Fire 

Department 

• San Francisco Fire Commission 

• Office of the City Administrator 

• Chief Resilience Officer, Office of the 
City Administrator 

• Budget and Legislative Analyst Office, 
Board of Supervisors 

F7. The existing Portable Water Supply • Fire Chief, San Francisco Fire 
System (PWSS) inventory is inadequate. Department 
Investing in more PWSS hose tenders would • San Francisco Fire Commission 
provide a relatively quick, cost-effective 
interim means to improve protection of the 
southern and western parts of the City until a 
high-pressure, multi-sourced, seismically safe 
emergency water supply can be developed in 
those areas. 

F8. Redundancy is an important feature of • General Manager, San Francisco Public 
an emergency firefighting water system. Utilities Commission 

• San Francisco Public Utilities 
Commission 

• Fire Chief, San Francisco Fire 
Department 

• San Francisco Fire Commission 
F9. Current plans to extend protections to • General Manager, San Francisco Public 

the western part of the City do not include any Utilities Commission 
high-pressure water sources north of Golden • San Francisco Public Utilities 
Gate Park. Commission 

• Fire Chief, San Francisco Fire 
Department 

• San Francisco Fire Commission 
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Findings Required Responses 
Fl0. The "reliability scores" being used by • General Manager, San Francisco Public 

the SFPUC impart an overly optimistic Utilities Commission 
impression of the protection provided. • San Francisco Public Utilities 

Commission 

• Fire Chief, San Francisco Fire 
Department 

• San Francisco Fire Commission 
F 11. The City does not have a timeline to • Office of the Mayor 

fund and complete the development of a high- • Board of Supervisors 
pressure, multi-sourced, seismically safe • General Manager, San Francisco Public 
emergency water supply for all parts of the Utilities Commission 
City, including poor neighborhoods that • San Francisco Public Utilities 
historically have not been as well protected as Commission 
the downtown business district and many • Fire Chief, San Francisco Fire 
richer neighborhoods. Department 

• San Francisco Fire Commission 

• Office of the City Administrator 

• Chief Resilience Officer, Office of the 
City Administrator 

• Budget and Legislative Analyst Office, 
Board of Supervisors 

F12. The SFPUC has not developed a • General Manager, San Francisco Public 
number of the routine maintenance plans Utilities Commission 
recommended in a 2014 report (CS-199), and • San Francisco Public Utilities 
has not adequately defined which AWSS Commission 
valves are "critical" and therefore require 
increased attention. 

F13. In the 2015 MOU between the SFFD • General Manager, San Francisco Public 
and the SFPUC, the two agencies agreed to Utilities Commission 
conduct joint A WSS trainings annually, but • Fire Chief, San Francisco Fire 
there is no formal protocol outlining specific Department 
joint A WSS exercises or drills using 
hypothetical disaster scenarios, such as a major 
earthquake. 
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APPENDIX C 
TABLE OF RECOMMENDATIONS WITH REQUIRED RESPONSES 

Recommendations Required Responses 
Rl. By no later than December 31, 2020, • Office of the Mayor 

the Mayor, the SFPUC, the SFFD and the • Board of Supervisors 
Office of Resilience and Capital Planning • General Manager, San Francisco Public 
should jointly present to the Board of Utilities Commission 
Supervisors a detailed plan to ensure the City • San Francisco Public Utilities 
is well prepared to fight fires in all parts of San Commission 
Francisco in the event of a 1906-magnitude • Fire Chief, San Francisco Fire 
(7.8) earthquake. Department 

• San Francisco Fire Commission 

• Office of the City Administrator 

• Chief Resilience Officer, Office of the 
City Administrator 

R2. The plan discussed in • Office of the Mayor 
Recommendation Rl should include a detailed • Board of Supervisors 
proposal, including financing sources, for the • General Manager, San Francisco Public 
installation within 15 years of a high-pressure, Utilities Commission 
multi-sourced, seismically safe emergency • San Francisco Public Utilities 
water system for those parts of the City that Commission 
don't currently have one, i.e., by no later than • Fire Chief, San Francisco Fire 
June 30, 2034. Department 

• San Francisco Fire Commission 

• Office of the City Administrator 

• Chief Resilience Officer, Office of the 
City Administrator 

R3. The Board of Supervisors should • Board of Supervisors 
direct the Budget and Legislative Analyst to • Budget and Legislative Analyst Office, 
study through an equity lens and issue a report Board of Supervisors 
to the Board regarding (a) which areas of the 
City do not have sufficient water supplies for 
the anticipated demand for water to fight fires 
following a major earthquake similar in 
magnitude to the 1906 earthquake, and 
(b) options to address the issue in both the 
short-term and the long-term. The Board 
should issue its request by no later than 
December 31, 2019, and the Budget and 
Legislative Analyst should complete its report 
by no later than December 31, 2020. 
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Recommendations Reouired Responses 
R4. As interim measure, by no later than • Office of the Mayor 

June 30, 2021, the City should purchase the 20 • Board of Supervisors 
new PWSS hose tenders being requested by the • Fire Chief, San Francisco Fire 
SFFD, to replace and expand its currently Department 
inadequate inventory. • San Francisco Fire Commission 

R5. The SFFD should strategically locate • Fire Chief, San Francisco Fire 
the majority of the PWSS hose tenders in areas Department 
that at present only have low-pressure hydrants • San Francisco Fire Commission 
and/or cisterns. 

R6. The SFPUC, the SFFD, and the SF • Board of Supervisors 
Department of the Environment should study • General Manager, San Francisco Public 
adding salt-water pump stations to improve the Utilities Commission 
redundancy of water sources, especially on the • San Francisco Public Utilities 
west side. Findings and recommendations Commission 
from this study should be presented to the • Fire Chief, San Francisco Fire 
Board of Supervisors by no later than June 30, Department 
2021. • San Francisco Fire Commission 

• Director, San Francisco Department of 
the Environment 

R7. The SFPUC should (a) continue its • Board of Supervisors 
efforts to complete a more detailed analysis of • General Manager, San Francisco Public 
emergency firefighting water needs (including Utilities Commission 
above the median needs) by neighborhood, and • San Francisco Public Utilities 
not just by FRA, and (b) present a completed Commission 
analysis to the Board of Supervisors by no later • Fire Chief, San Francisco Fire 
than June 30, 2021. Department 

RS. By no later than June 30, 2022, the • Office of the Mayor 
Mayor and the Board of Supervisors should • Board of Supervisors 
analyze whether to propose a separate bond for • Office of the City Administrator 
the development of a high-pressure, multi- • Chief Resilience Officer, Office of the 
sourced, seismically safe emergency water City Administrator 
system for those parts of the City that don't 
currently have one, with a target date of 
completing construction by no later than 
June 30, 2034 
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Recommendations Required Responses 
R9. By no later than December 31, 2020, • General Manager, San Francisco Public 

the SFPUC, with the advice and subject to the Utilities Commission 
approval of the SFFD, should (a) implement • San Francisco Public Utilities 
"best practices" for the maintenance of A WSS Commission 
assets, and (b) redefine which A WSS valves in • Fire Chief, San Francisco Fire 
the system are "critical," and, therefore, require Department 
more attention and priority in the SFPUC's • San Francisco Fire Commission 
maintenance plans. 

Rl0. By no later than June 30, 2020, the • General Manager, San Francisco Public 
2015 MOU between the SFPUC and the SFFD Utilities Commission 
should be amended to include a detailed • San Francisco Public Utilities 
roadmap for annual emergency response Commission 
exercises, including simulated disaster and • Fire Chief, San Francisco Fire 
earthquake drills involving the A WSS and the Department 
PWSS. • San Francisco Fire Commission 
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APPENDIXD 
List of Reports Specifically Focusing On the City's A WSS or PWSS 

2002-2003 Civil Grand Jury for the City and County of San Francisco, Keeping the Faucets 
Flowing: Water Emergency Preparedness In San Francisco (June 2003), 
http://civilgrandiury.sfaov.org/2002 2003/Keeping the Faucets Flowing Water Emergenc 

YJ?M 

AECOM I AGS, a Joint Venture, CS-199 Planning Support Services for Auxiliary Water 
Supply System (AWSS) Project Report (Final Report) (February 2014) ("CS-199"), 
https ://www.sfwater.org/Modules/Show Document. aspx? documentid=505 5 

AECOM I AGS, N, Auxiliary Water Supply System Planning Study Summary, prepared for 
SFPUC (February 2014), 
https:/ / sfwater. org/Modules/Show Document. aspx? documentid=4907 

AECOM I WRE, a Joint Venture, CS-229 Task 16 and 19, Emergency Firefighting Water 
System (EFWS) Spending Plan for the Earthquake Safety Emergency Response (ESER) 
2014 Bond (November 2015) ("CS-229"), 
https://sfwater.org/Modules/ShowDocument.aspx?documentid=8246 

AECOM, Westside Emergency Firefighting Water Systems Options Analysis Report 
(January 5, 2018) ("2018 Westside Options Analysis"), 
https:/ /www.sfwater.org/modules/showdocument.aspx?documentid= 11740 

Earthquake Safety and Emergency Response (ESER) Bond, Citizens' General Obligation 
Bond Oversight Committee Reports & Quarter! y Reports, found online at 
http://www.sfearthquakesafety.org/eser-reports.html 

Madsen, M., Reports on an Auxiliary Water Supply System for Fire Protection for San 
Francisco, California (1908), https://sfpuc.sharefile.com/share/view/4743f327acfd4ba7 

Metcalf & Eddy/ AECOM, Auxiliary Water Supply System (AWSS) Study, prepared for 
Capital Planning Committee, City and County of San Francisco (2009) ("Metcalf & Eddy"), 
http://s3-us-west-2.amazonaws.com/uc1dc-nuxeo-ref-media/b2754026-dded-4ee6-b24c-
2cf837f3bc00 

San Francisco Department of Public Works, Auxiliary Water Supply System (AWSS) 
Pipeline Assessment, Earthquake Safety and Emergency Response Bond 2010, prepared for 
SFPUC (May 11, 2017), https://sfpuc.sharefile.com/share/view/684778cd4b46406e 

Scawthom, C., January 5, 2018 memorandum to D.Myerson & S.Huang of SFPUC re 
Review of"Westside Emergency Firefighting Water System Options Analysis", (Scawthom 
2018 memo"), https://www.sfwater.org/modules/showdocument.aspx?documentid= 11740 
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Scawthorn, C. and Blackburn, F., Performance of the San Francisco Auxiliary and Portable 
Water Supply Systems in the 17 October 1989 Loma Prieta Earthquake, presented at Fourth 
U.S. National Conference on Earthquake Engineering May 20-24, 1990, and provided by 
SFPUC 
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APPENDIXE 
List of Additional Reports Reviewed 

Applied Technology Council (ATC) ATC 52-1, Here Today-Here Tomorrow: The Road to 
Earthquake Resilience in San Francisco, Potential Earthquake Impacts, prepared for the 
Department of Building Inspection, CCSF, under the Community Action Plan for Seismic Safety 
(CAPSS) Project (2010)("ATC 52-1, Potential Earthquake Impacts"), 
https:// sf gov .org/ esip/ sites/ default/files/FileCenter/Documents/97 5 3-atc5 21. pdf 

Applied Technology Council (ATC) ATC-52-2, Here Today-Here Tomorrow: The Road to 
Earthquake Resilience in San Francisco, A Community Action Plan for Seismic Safety, prepared 
for the Department of Building Inspection, CCSF, under the (CAPSS) Project (2010), 
https:// sf gov .org/ esip/ sites/ default/files/F ileCenter/Documents/97 5 7-atc522. pdf 

Aster, R., California's other drought: A major earthquake is overdue, The Conversation 
(January 30, 2018 ), https://theconversation.com/ califomias-other-drought-a-maj or-earthquake-is
overdue-9051 7 

Blackbum, F., Report on Firefighting Requirements Following Earthquake and Current 
Proposals by the SFPUC (2018) 

City Distribution Department (CDD) Earthquake Response Plan (updated December 2017), 
https://sfpuc.sharefile.com/share/view/s77bdlc3318e4355b 

Eidinger, J. Editor, Fire Following Earthquake, Revision 11 (2004), 
http://home.earthlink.net/~eidinger, downloaded from the internet on March 6, 2019 

Himoto, K., Akimoto, Y., Hokugo, A., and Tanaka, T., Risk and Behavior of Fire Spread in a 
Densely-built Urban Area, International Association for Fire Safety Science (2008), 
http://citeseerx.ist.psu.edu/viewdoc/ download? doi= 10 .1.1.1000. 94 l 2&rep=rep 1 &type=pdf 

Johnson, L. and Mahin, S., The 6.0 Mw South Napa Earthquake of August 24, 2014: A 
Wake-up Call for Renewed Investment in Seismic Resilience across California, Pacific 
Earthquake Engineering Research Center prepared for the California Seismic Safety 
Commission, CSSC Publication 16-03, PEER Report No. 2016/04 (2016), 
https:/ /ssc.ca.gov/forms pubs/cssc 603peer201604 final 7 20 16.pdf 

Keams, F. and Moritz, M., How fierce fall and winter winds help fuel California fires, The 
Conversation ( 16 November, 2018), https://theconversation.com/how-fierce-fall-and-winter
winds-help-fuel-califomia-fires-1069 8 5 

Li, W., Wang, D., and Zhao, K., Research on Urban Post-earthquake Fire, presented at Sixth 
China-Japan-U.S. Trilateral Symposium on Lifeline Earthquake Engineering (2013) 
https://ascelibrary.org/doi/10.1061/9780784413234.008 

61 
SFCGJ 2018-2019: EXPAND AND ENHANCE OUR EMERGENCY FIREFIGHTING WATER SYSTEM 



Moritz, M., California Needs To Rethink Urban Fire Risk, Starting with Where It 
Builds Houses, in The Conversation (December 13, 201 7), 
https://theconversation.com/california-needs-to-rethink-urban-fire-risk-starting-with-where-it
builds-houses-88825 

O'Rourke, T.D., Lessons Learned For Lifeline Engineering From Major Urban Earthquakes, 
presented at Eleventh World Conference on Earthquake Engineering ( 1996) 

San Francisco Fire Department Emergency Operations Plan 

San Francisco Fire Department Water Supplies Manual (2008), 
http://ufsw.org/pdfs/water supplies manual.pd[ 

Scawthorn, C., Coordinated Planning and Preparedness for Fire Following Major 
Earthquakes, Pacific Earthquake Engineering Research Center, College of Engineering, 
University of California, sponsored by the California Seismic Safety Commission, Berkeley 
(2013 ), https:/ /ssc.ca.gov/forms pubs/webpeer-2013-23-scawthorn.pdf 

Scawthorn, C., Water Supply In Regards to Fire Following Earthquakes, Pacific Earthquake 
Engineering Research Center, College of Engineering, University of California, sponsored by the 
California Seismic Safety Commission, Berkeley (2011) ("PEER 2011, Water Supply Following 
Earthquake"), https://peer.berkeley.edu/sites/default/files/webpeer-2011-08-
charles scawthorn.pdf 

Scawthorn, C., SPA Risk LLC, Analysis of Fire Following Earthquake Potential for San 
Francisco, California, prepared for the Applied Technology Council on behalf of the 
Department of Building Inspection City and County of San Francisco (October 2010 Rev. 1) 
("Scawthorn 2010, Analysis of Fire Following Earthquake for San Francisco"), 
http://www.sparisk.com/ documents/SP ASanFranciscoCAPSSFireF ollowingEarthguakeOct2010. 
pdf 

Scawthorn, C., Fire following earthquake: Estimates of the conflagration risk to insured 
property in greater Los Angeles and San Francisco, All-Industry Research Advisory Council, 
Oak Brook, Ill. (1987), http://www.sparisk.com/documents/ AIRACFFEs.pdf or for a copy, click 
here. 

Scawthorn, C., Fire Following Earthquake Aspects of the Southern San Andreas Fault 
Mw 7.8 Earthquake Scenario. Earthquake Spectra 27 (2), 419-441 (2011), 
http://www.sparisk.com/pubs/Scawthom-2011-ShakeOut-FFE.pdf 

Scawthorn, C., Fire Following Earthquake, Supplemental Study for the ShakeOut Scenario. 
The ShakeOut Scenario: U.S. Geological Survey Open File Report 2008-1150, California 
Geological Survey Preliminary Report 2, version 1.0, U.S. Geological Survey Circular 1324, 
California Geological Survey Special Report 207 version 1.0. U. S. Geological Survey and 
California Geological Survey, Pasadena (2008), Scawthom-2008-ShakeOut-FFE 

SFCGJ 2018-2019: EXPAND AND ENHANCE OUR EMERGENCY FIREFIGHTING WATER SYSTEM 
62 



Scawthom, C., Fire Following the Mw 7.0 HayWired Earthquake Scenario, in Detweiler, 
S.T., and Wein, A.M., eds., The HayWired Earthquake Scenario-Engineering Implications. 
Scientific Investigations Report 2017-5013-I--Q. Reston, VA: United States Geological Survey, 
ch. P, pp. 367-400 (2018), at https://doi.org/10.3l33/sir20175013 and 
W'vVW.sparisk.corn/pubs/HayWired-2018-vol2.pdf 

Scawthom, C., O'Rourke, T. D. & Blackbum, F. T., The 1906 San Francisco Earthquake and 
Fire---Enduring Lessons for Fire Protection and Water Supply. Earthquake Spectra, Volume 22, 
S 135-S 158 (2006) ("Scawthom, 0 'Rourke & Blackbum, 1906 Lessons"), 
http://www.sparisk.corn/ documents/06Spectral 906SFEQandFire-
EnduringLessonsCRS TDO FTB. pdf. 

Scawthom, C., Porter, K., and Blackbum, F., Performance of Emergency-Response Services 
After the Earthquake, chapter in The Loma Prieta, California, Earthquake of October 17, 1989, 
Marina District, T.D. O'Rourke editor, USGS Professional Paper 1551-F (1992) 

U.S. Geological Survey, UCERF3: A New Earthquake Forecast for California's Complex 
Fault System, Fact Sheet 2015-3009 (2015) https://pubs.usgs.gov/fs/2015/3009/pdf/fs2015-
3009.pdf 

U.S. Geological Survey, Earthquake Outlook for the San Francisco Bay Region 2014-2043, 
Fact Sheet 2016-3020 (2016) (version 1.1 ), https://pubs.usgs.gov/fs/20l6/3020/fs20163020.pdf 

63 
SFCGJ 2018-2019: EXPAND AND ENHANCE OUR EMERGENCY FIREFIGHTING WATER SYSTEM 



Appendix F 



UCERF3: A New Earthquake Forecast for California's Complex Fault System 

Jf';th innovations, fresh data, and lessons learned from recent 
earthquakes, scientists have developed a new earthquake forecast 
model for California, a region under constant threat from potentially dam
aging events. The new model, referred to as the third Uniform California 
Earthquake Rupture Forecast, or "UCERF3" (http://www.WGCEP.org/ 
UCERF3), provides authoritative estimates ofthe magnitude, location, 
and likelihood of earthquake fault rupture throughout the state. Overall 
the results confirm previous findings, but with some significant changes 
because of model improvements. For example, compared to the previous 
forecast (UCERF2), the likelihood of moderate-sized earthquakes (mag
nitude 6.5 to 7.5) is lower, whereas that of larger events is higher. This is 
because of the inclusion of multifault ruptures, where earthquakes are 
no longer confined to separate, individual faults, but can occasionally 
rupture multiple faults simultaneously. The public-safety implications of 
this and other model improvements depend on several factors, includ
ing site location and type of structure (for example, family dwelling 
compared to a long-span bridge). Building codes, earthquake insurance 
products, emergency plans, and other risk-mitigation efforts will be 
updated accordingly. This model also serves as a reminder that damag
ing earthquakes are inevitable for California. Fortunately, there are many 
simple steps residents can take to protect lives and property. 

1/1000 

Uniform California 
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Forecast (Version 3) 
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What is UCERF3? 
California is sandwiched between the Pacific and North 

American tectonic plates, with the former migrating northwest 
about two inches per year compared to the latter. The plate bound
ary is far from smooth, reflecting more of a fragmented zone 
locked in a tectonic battle over which areas will give way, produc
ing some of the steepest mountain ranges in the world. The sliding 
between plates is also not steady, but rather plays out in fits and 
starts with periods of rest interrupted by sudden slip along cracks in 
the Earth. These "fault ruptures" in turn cause the ground to shake, 
much like the ripples that radiate from a pebble tossed in a pond, 
and it is this shaking that causes the most damage in earthquakes. 

Two kinds of scientific models are used to help safeguard 
against earthquake losses: an Earthquake Rupture Forecast, which 
tells us where and when the Earth might slip along the state's many 
faults, and a Ground Motion Prediction model, which estimates 
the subsequent shaking given one of the fault ruptures. UCERF3 is 
the first type of model, representing the latest earthquake-rupture 
forecast for California. It was developed and reviewed by dozens 
of leading scientific experts from the fields of seismology, geology, 
geodesy, paleoseismology, earthquake physics, and earthquake 
engineering. As such, it represents the best available science with 
respect to authoritative estimates of the magnitude, location, and 
likelihood of potentially damaging earthquakes throughout the 
state (further background on these models, especially with respect 
to ingredients, can be found in U.S. Geological Survey Fact 
Sheet 2008-3027, http://pubs.usgs.gov/fs/2008/3027 /). 

Figure 1. Three-dimensional perspective view ofthe likeli
hood that each region of California will experience a 

magnitude 6.7 or larger (M<'.6.7) earthquake in the 
next 30 years (6.7 matches the magnitude of 

the 1994 Northridge earthquake, and 
30 years is the typical duration 

of a homeowner mortgage). 

Faults are shown by the rectangles outlined in black. The entire colored area represents greater 
California, and the white line across the middle defines northern versus southern California. Results 
do not include earthquakes on the Cascadia Subduction Zone, a 750-mile offshore fault that extends 
about 150 miles into California from Oregon and Washington to the north. 
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Figure 2. Changes with time of the inventory of faults used in California 
earthquake forecast models (WGCEP, Working Group on California 
Earthquake Probabilities). 

Why a New Earthquake Forecast Model? 
All scientific models, including earthquake rupture fore

casts, are an approximation of the physical system they repre
sent, in the same way that "the map is not the actual territory" 
(Korzbski, 193 I). UCERF3 represents the latest model from 
the Working Group on California Earthquake Probabilities 
(WGCEP) (WGCEP, 2014), which also released forecasts in 
1988, 1990, 1995, 2003, and 2007. This historical progression 
of models reflects increasingly accurate, detailed, and sophisti
cated representations of a particularly complex natural system. 

A puzzling feature of previous models has been a forecasted 
rate of moderate-sized earthquakes (between magnitude 6.5 
and 7.0) that is up to a factor of two higher than that observed 
historically. The first discovery of this discrepancy, by the 
1995 WGCEP, was particularly disturbing in that one such 
event, the magnitude 6. 7 1994 Northridge earthquake, had 
just surprised many as the costliest earthquake in U.S. history. 
In fact, the prospect of such events becoming more frequent 
contributed to an ensuing homeowner-insurance-availability 
crisis, as most insurance providers opted to pull out of the 
market altogether, rather than comply with a state law requiring 
they offer an earthquake option with each policy. This insur
ance availability crisis was ultimately solved in 1996 with the 
legislative creation of the California Earthquake Authority 
(http://www.earthquakeauthority.com), which has since become 
the largest earthquake insurance provider in the state. However, 
the discrepancy between the forecast rate and the observed 
rate at moderate magnitudes has remained through the most 
recent previous study (WGCEP, 2007), and scientists have hotly 
debated whether this is real or a result of some model limitation. 

Recent earthquakes have fortunately provided clues. For 
example, the Northridge earthquake occurred on a previously 
unrecognized fault, which motivated scientists to search for 
other faults and quantify those that might be capable of produc
ing damaging earthquakes. The effort has paid off. Whereas 
the 1988 WGCEP considered only 16 different faults, albeit the 
main ones, by the time of the WGCEP 2007 effort there were 
about 200. With UCERF3, there are now more than 350 fault 
sections in the model, thanks in part to using space-based geod
esy where geologic data are limited. This historical progression 
is shown in the fault model evolution figure at left. 

Another clue with respect to the moderate-magnitude rate 
discrepancy is that many recent earthquakes have plowed past 
previously inferred fault-rupture boundaries. That is, past mod
els have generally assumed that earthquakes are either confined 
to separate faults, or that long faults like the San Andreas can 
be divided into different segments that only rupture separately. 
However, all three of the most-recent, largest earthquakes in 
California ruptured right past such boundaries, jumping from 
one fault to another as multifault ruptures. These were the 1992 
magnitude 7.3 Landers, the 1999 magnitude 7.2 Hector Mine, 
and the 2010 magnitude 7.2 El Mayor--Cucapah earthquakes. 
The 2011 magnitude 9.0 Tohoku, Japan earthquake also vio
lated previously defined fault-segment boundaries, resulting in 
a much larger fault-rupture area and magnitude than expected, 
and contributing to the deadly tsunami and Fukushima 
nuclear disaster. 

Given these observations, the possibility of multi fault rup
tures clearly needed to be considered in our new model. In fact, 
as the inventory of California faults has grown over the years, it 
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has become increasingly apparent that we 
are not dealing with a few well-separate 
faults, but with a vast interconnected fault 
system. In fact, it has become difficult to 
identify where some faults end and others 
begin, implying many more opportunities 
for multifault ruptures. As a consequence, 
UCERF3 now considers more than 
250,000 different fault-based earthquakes, 
including multifault ruptures, whereas 
UCERF2 had about 10,000, and previous 
models had far fewer. Because we still lack 
a complete inventory of faults, UCERF3 
( and UCERF2 before it) also includes the 
possibility of earthquakes on umecognized 
faults elsewhere in the region. 

Solving for the rate of all possible 
ruptures in the interconnected fault 
system represented a significant chal
lenge. The UCERF3 methodological 
breakthrough, referred to as the "grand 
inversion," allowed us to not only solve 
for the rate of each earthquake rupture, 
but to also draw upon a broader range 
of observations in doing so. For example, 
the previous rate discrepancy at moder
ate-magnitudes was turned into part of 
the solution. That is, because the total 
plate-tectonic deformation is generally 
well known, any increase in the rate of 
larger, multifault ruptures must come 
with a consequent reduction in rates at 
lower magnitudes. The grand inversion 

manages the overall plate-tectonic, fault
system budget mathematically, adding 
whatever multifault ruptures are needed 
to eliminate the rate discrepancy at 
moderate magnitudes. So, not only does 
UCERF3 include the types ofmultifault 
ruptures seen in nature, but doing so 
has also eliminated the overprediction 
of moderate-sized events, implying the 
latter was simply a manifestation of the 
isolation and segmentation of faults in the 
previous models. 

UCERF3 also includes the notion 
of fault "readiness," where earthquake 
likelihoods go down on faults that have 
recently ruptured, and build back up with 
time as tectonic stresses reaccumulate. 
Although this concept, known formally as 
Reid's elastic rebound theory (Reid, 1911 ), 
has been around for more than a century, 
applying it in a model that includes multi
fault ruptures also proved challenging. A 
new methodology was therefore devel
oped, which also relaxes the requirement 
that the date-of-last event be known where 
applied. That is, we may not know when 
the most recent event occurred on many 
California faults, but we do know that it 
had to have been prior to 1875 (the year 
when reliable recordkeeping began). Being 
able to account for this "historic open inter
val" for events that precede 187 5 allowed 
us to quantify fault readiness throughout 

the entire fault system (fig. 3), rather than 
being limited to only a subset of faults as 
in previous studies. 

There are many uncertainties in both 
the data and scientific theories that go into 
UCERF3, and alternative values for each 
element can lead to a different forecast. 
Consequently, UCERF3 is not a single 
mode~ but rather a collection of5,760 differ
ent viable models. The results presented in 
the next section represent an average of these 
forecasts. Calculating grand-inversion results 
for all the models required the use of super 
computers, as they would have taken more 
than 8 years on a single desktop computer. 

What Are the Results, and 
How Do They Differ from 
Previous Estimates? 

UCERF3 results for various regions 
and faults of interest are shown in the 
figures and tables here. How have expected 
earthquake rates changed from the previous 
model? Overall, the results confirm earlier 
findings (California is earthquake country), 
but with some important refinements in 
certain areas. Considering the entire region, 
the average time between magnitude 6. 7 
and larger earthquakes has gone from l 
every 4.8 years in UCERF2, to l about 
every 6.3 years in UCERF3, representing a 
30 percent decrease in the new forecasted 



Table 1. Average time between earth
quakes in the various regions together with 
the likelihood of having one or more such 
earthquakes in the next 30 years (starting 
from 2014). Values listed in parentheses indi
cate the factor by which the rates and likeli
hoods have increased, or decreased, since 
the previous model (UCERF2). "Readiness" 
indicates the factor by which likelihoods are 
currently elevated, or lower, because of the 
length of time since the most recent large 
earthquakes (see text). These values include 
aftershocks. It is important to note that 
actual repeat times will exhibit a high degree 
of variability, and will almost never exactly 
equal the average listed here. 

Greater California region 

Magnitude Average 
JO-year 

(greater than : repeat time 
likelihood of 

\ Readiness 
or equal to) \ (years) 

one or more 
events 

5 0.12 (0.7) 100% (1.0) 1.0 
6 1.2 (0.9) 100% (1.0) 1.0 
6.7 6.3 (1.3) >99% (1.0) 1.0 
7 13 (1.3) 93% (1.0) 1.0 
7.5 52 (1.0) 48% (1.0) 1.1 
8 494 (0.8) 7% (1.51 1.2 

Southern California region 

Magnitude Average 
JO-year 

(greater than \ repeattime 
likelihood of 

\ Readiness 
or equal to) \ (years) 

one or more 
events 

5 0.24 (0.7) 100% (1.0) 1.0 
6 2.3 (0.9) 100% (1.0) 1.0 
6.7 12 (1.5) 93% (1.0) 1.0 
7 25 (1.4) 75% (0.9) 1.1 
7.5 87 (1.2) 36% (0.9) 1.2 
8 522 (0.4) 7% (2.5) 1.3 

Northern California region 

Magnitude Average 
31-year 

(greater than I repeat time 
likelihood of 

\ Readiness 
or equal to) ( (years) 

one or more 
events 

5 0.24 (0.7) 100% (1.0) 1.0 
6 2.4 (0.9) 100% (1.0) 1.0 
6.7 12 (1.2) 95% (1.0) 1.0 
7 25 (1.2) 76% (1.0) 1.1 
7.5 92 (0.9) 28% (1.1) 1.0 
8 645 (0.8) 5% (1.4) 1.1 

San Francisco region 

Magnitude Average 
30-year 

(greater than \ repeat time 
likelihood of 

( Readiness 
or equal to) \ (years) 

one or more 
events 

5 1.3 (0.7) 100% (1.0) 1.0 
6 8.9 (1.0) 98% (1.0) 1.0 
6.7 29 (1.1) 72% (1.1) 1.1 
7 48 (0.9) 51% (1.3) 1.1 
7.5 124 (0.7) 20% (1.6) 0.9 
8 825 (0.7) 4% (1.9) 1.0 

Los Angeles region 

Magnitude Average 
JO-year 

(greater than \ repeat time 
likelihood of 

( Readiness 
or equal to) ( (years) 

one or more 
events 

5 1.4 (0.6) 100% (1.01 1.0 
6 10 11.1 I 96% (1.0) 1.0 
6.7 40 (2.1) 60% (0.8) 1.1 
7 61 (2.0) 46% (0.7) 1.2 
7.5 109 (1.3) 31% (09) 1.3 
8 : 532 (0.4) 7% (2.5) : 1.3 

rate (and note that most of these events 
occur in remote areas of the state). For 
magnitude 8 and larger, on the other hand, 
the rate has increased by 20 percent in 
UCERF3, with an expected repeat time of 
494 years for UCERF3, down from I every 
617 years in UCERF2. These changes are a 
direct and expected manifestation of includ
ing multifault ruptures in UCERF3. A more 
careful analysis of historical seismicity has 
also produced an increased rate for magni
tude 5 and greater earthquakes, going from 
about 5.8 per year in UCERF2 to 8.3 per 
year in UCERF3. All of these trends are 
similar to those seen in various subregions 
of the state, with differences being slightly 
more dramatic for the Los Angeles area 
because that region has a large number of 
faults that can now host multifault ruptures. 

Results are also expressed in terms 
of the likelihood of experiencing one or 
more earthquakes in the next 30 years, 
the duration of a typical home mortgage, 
and these values also take fault readi
ness into consideration (how long it has 
been since the most recent event). As in 
UCERF2, the likelihood for magnitude 
6.7 and larger earthquakes somewhere in 
the entire region remains near certainty 
(greater than 99 percent). The likelihood 
is 7 percent for magnitude 8 and greater, 
a 50 percent increase over UCERF2, 
resulting from both the inclusion of mul
ti fault ruptures and the particular readi
ness of some large faults. 

One particularly ready fault is the 
Southern San Andreas, which contributes to 
its continued status of being the most likely 
to host a large earthquake. Specifically, it 
has a 19 percent chance of having one or 
more events larger than magnitude 6. 7 in 
the next 30 years near Mojave, Calif. The 
comparably low values for the Northern 
San Andreas, such as 6.4 percent near 
San Francisco, are partly because of the 
relatively recent 1906 earthquake on that 
fault. In fact, probabilities on two other Bay 
Area faults, the Hayward-Rodgers Creek 
and the Calaveras, currently rival or exceed 
those on the Northern San Andreas, in part 
because they are both relatively ready. 

Compared to the previous model, 
UCERF2, the San Jacinto fault has a 
three-fold decrease in the likelihood of 
magnitude 6. 7 or larger earthquakes. Much 
of this decrease is because of the inclusion 
of more multi fault ruptures, as indicated by 
the factor of 57 increase in the likelihood 
of magnitude 8 and larger earthquakes. 
In other words, the fault has traded some 
moderate-sized events for rare larger ones. 

The Calveras fault, on the other hand, 
has a three-fold increase in the likelihood 
of magnitude 6.7 or larger earthquakes. 
In UCERF2 most Calaveras events were 
well below magnitude 6.7, so the inclu
sion ofmultifault ruptures in UCERF3 has 
increased the frequency of earthquakes 
above magnitude 6.7. 

We have only touched on a few of the 
more important changes between UCERF2 
and UCERF3, and have highlighted only 
some of the influential factors. Many more 
are currently understood, and scientists 
will be further analyzing results and testing 
assumptions for years to come. 

So what do these changes imply with 
respect to seismic hazard, the likelihood 
of ground shaking, as well as for seismic 
risk, the threat to the built environment 
with respect to fatalities and economic 
losses? The answer turns out to be 
entirely dependent on what you are 
concerned about. For example, increasing 
the likelihood of large multi fault earth
quakes, which consequently reduces the 
likelihood of moderate-sized events, may 
increase the risk to tall buildings or large 
bridges, but actually lower the risk to 
residential homes. 

As a consequence, it is difficult to 
make generalizations about the hazard 
or risk implications ofUCERF3 without 
first specifying both asset types and their 
locations. Conclusions will vary depend
ing on whether you are designing a single 
family dwelling in Sacramento, retrofitting 
the San Francisco-Oakland Bay Bridge, 
considering the location of a nuclear 
power plant, laying pipeline across the 
San Andreas Fault, or considering aggre
gate losses over a large insurance portfolio. 
The practical implications will need to be 
considered on a case-by-case basis. 

What Next? 
UCERF3 can now be used to evalu

ate seismic hazard and risk in California. 
In fact, it has already been used for the 
2014 update of the U.S. Geological 
Survey National Seismic Hazard Maps 
(http://earthquake.usgs.gov/hazards/), 
which in tum are used in building 
codes. The California Earthquake 
Authority, which is required by law to 
use the best available science, will use 
UCERF3 to evaluate insurance premiums 
charged to customers, as well as their 
own level of reinsurance. UCERF3 will 
be used in many other risk mitigation 



Tabulated values representthe likelihood of having one or more earthquakes in the next30 years (starting from 2014). 
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Figure 4. Likelihood of magnitude 6.7 or greater earthquakes in the next 30 years, from 2014, on the faults near San Francisco, Calif. 

efforts in the years to come, including 
engineering design of buildings and 
lifelines, loss estimation for catastrophic 
bonds and other risk-linked securities, and 
emergency preparedness, all of which have 
the ultimate goal of increasing public safety 
and community resilience. 

UCERF3 should also serve as a 
reminder that California is earthquake 
country, and residents should always be pre
pared. Simple safeguards include practicing 
"drop, cover, and hold on," securing items 
in your home and workplace that could fall 

during an earthquake, and storing seven
days worth of food and water. Homeowners 
can also consider structural retrofits, such 
as bolting the house to its foundation, as 
well as earthquake insurance options. For 
further guidance on how to prepare for, 
survive, and recover after big earthquakes, 
follow the Seven Steps to Earthquake 
Safety (http:/ /www.earthquakecountry.org/ 
sevensteps). 

Although UCERF3 is a clear 
improvement over the previous model 
(UCERF2), it is still an approximation 

of the natural system. For example, 
it does not model the earthquake
triggering process that produces 
aftershocks, even though we know 
such events can be large and damag
ing. Through the National Earthquake 
Hazard Reduction Program (http:// 
www.nehrp.gov), the U.S. Geological 
Survey and its partners will continue 
to conduct research aimed at improv
ing our understanding of fault behav
ior and estimates of earthquake hazard 
in the future. 



Tabulated values represent the likelihood of having one or more earthquakes in the next 30 years (starting from 2014). 

[At the points on the fault indicated by white circles. M2:6. 7 means magnitude greater than or equal to 6.7, and likewise for the other two magnitude thresholds. %, percent. 
Values listed in parentheses indicate the factor by which the likelihoods have increased, or decreased, relative to the previous model (UCERF2), where "--" means the previous 
value was zero. "Readiness" indicates the factor by which probabilities are currently elevated, or lower, because of the length of time since the previous large earthquake] 
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Figure 5. Likelihood of magnitude 6.7 or greater earthquakes in the next 30 years, from 2014, on the faults near Los Angeles, Calif. 
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23 Ortigalita South 
24 Sargent 
25 Zayante-Vergeles 
26 San Joaquin 
27 Reliz 
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30 Mission 
31 Butano 
32 Dunnigan Hills 
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Map of known active faults in the San Francisco Bay region. The 72 percent probability 
of a magnitude 6.7 or greater earthquake includes the well-known major plate-boundary 
faults, lesser-known faults, and unknown faults. The percentage shown within each 
colored circle is the probability that a magnitude 6.7 or greater earthquake will occur 
somewhere on that fault system by the year 2043. The probability that a magnitude 6.7 or 

~--------- greater earthquake will involve one of the lesser-known faults is 13 percent. 

U.S. Department of the Interior 
U.S. Geological Survey 

1,"~ Tsing information from 
iC) recent earthquakes, 
improved mapping of 
active faults, and a new 
model for estimating 
earthquake probabilities, 
the 2014 Working Group 
on California Earthquake 
Probabilities updated 
the 30-year earthquake 
forecast for California. 
They concluded that there 
is a 72 percent probability 
(or likelihood) of at 
least one earthquake of 
magnitude 6.7 or greater 
striking somewhere in the 
San Francisco Bay region 
before 2043. Earthquakes 
this large are capable 
of causing widespread 
damage; therefore, 
communities in the region 
should take simple steps 
to help reduce injuries, 
damage, and disruption, 
as well as accelerate 
recovery from these 
earthquakes. 

Building damaged in 2014 Sou1h 
Napa earthquake. Photograph by 
Erol Kalkan, U.S. Geological Survey. 
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Earthquake Preparedness Helps 

Early Sunday morning on August 24, 
2014, the residents of Napa, California, 
were jolted awake by a strong, magnitude 
6.0 earthquake. Within 30 minutes, the 
staff of Becoming Independent, a non
profit organization that helps adults with 
intellectual disabilities lead independent 
lives, called the people they serve in the 
affected area. The staff quickly visited 
all of the clients that needed help with 
cleanup and making their homes safe, 
a task made easier because both groups 
were trained in disaster preparedness 
and the clients had emergency kits with 
needed supplies on hand. The South 
Napa earthquake shifted houses off their 
foundations, damaged chimneys, started 
fires, and broke water mains throughout 
the city, causing hundreds of millions of 
dollars in economic losses. Many historic 
masonry buildings in downtown Napa 
were damaged. The earthquake was the 
largest in the San Francisco Bay region 
since the 1989 magnitude 6.9 Loma Prieta 

the 110 years since 1906. The rate of large earthquakes is 
expected to increase from this low level as tectonic plate 
movements continue to increase the stress on the faults in 
the region. 

earthquake and a clear reminder of the 
seismic vulnerability of the region. The 
staff and clients of Becoming Independent 
showed that understanding and preparing 
for these events can improve how we live 
with future earthquakes. 

Why Does the San Francisco Bay 
Region Have Earthquakes? 

The same geologic process that is 
responsible for the San Francisco Bay 
region's beautiful coastlines, bays, hills, 
and valleys is also the primary driving 
force for earthquakes along faults in 
the region. The Bay region is located 
within the active boundary between the 
Pacific and the North American tectonic 
plates, where the Pacific plate slowly 
and continually slides northwest past 
the North American plate. The San 
Andreas Fault, on which two magnitude 
7.8-7.9 earthquakes have occurred in 
historical time, including the 1906 San 
Francisco earthquake, is the fastest 
slipping fault along the plate boundary. 
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Other major plate boundary faults in the 
San Francisco Bay region include the 
Hayward, Rodgers Creek, Calaveras, 
Maacama, San Gregorio, Concord, 
Green Valley, and Greenville Faults. 

How Do Scientists Calculate 
Earthquake Probability? 

Scientists rely upon a variety of 
techniques to help understand the rate and 
magnitude of past earthquakes in order 
to estimate the likelihood of future earth
quakes. The Global Positioning System 
(GPS) and other land surveying 
and geologic techniques have allowed 
scientists to make more accurate measure
ments of how the current plate motions~ 
totaling 1.6 inches per year across the San 
Francisco Bay region----distribute stress 
onto these individual faults. Balancing 
plate motions with the slip during large 
earthquakes and slow creep on faults allows 
scientists to calculate average rates of earth
quake occurrence over periods of hundreds 
to thousands of years. ( Continued on page 4) 
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(Continued from page 2). A trench excavated 
across the Hayward Fault in Fremont revealed 
evidence of 12 large earthquakes over the past 
1,900 years. The time interval between these 
earthquakes ranged from about 100 to 210 
years. Historical records indicate that the most 
recent large earthquake on this fault occurred 
in 1868. However, detailed information about 
other past earthquakes in the San Francisco 
Bay region is difficult to obtain because seis
mograph records only go back to about 1900, 
historical accounts are sparse before 1850, 
and there are limited locations where faults 
can be trenched to identify and date prehis
toric earthquakes. 

Calculating accurate earthquake prob
abilities for short periods, such as 30 years, is 
also challenging. Although the 30-year time 
interval is convenient for humans, it is much 
less than the average time between large 
earthquakes on these faults, which can range 
from hundreds to thousands of years. The 
rate oflarge earthquakes in the San Fran
cisco Bay region was high in the late 1800s 
but dropped abruptly after the 1906 San 
Francisco earthquake on the San Andreas 
Fault. Scientists believe that the post-1906 
earthquake rate decreased because the large 
amount of slip along the San Andreas Fa ult 
in 1906 temporarily reduced the stress on 

Seven Steps to Earthquake Safety 

PREPARE 
Before the next big earthquake we 

recommend these four steps that will make 
you, your family, or your workplace better 
prepared to survive and recover quickly: 

II 
..::c..,• . 
~ 

Step 1: Secure your space by identifying hazards 
and securing moveable items. 

Step 2: Plan to be safe by creating a disaster plan 
and deciding how you will communicate in an 
emergency. 

Step 3: Organize disaster supplies in convenient 
locations. 

Step 4: Minimize financial hardship by organizing 
important documents, strengthening your 
property, and considering insurance. 

SURVIVE 
During the next big earthquake, and 

immediately after, is when your level of 
preparedness will make a difference in how 
you and others survive and can respond to 

emergencies: 

Step 5: Drop, Cover, and Hold On when the earth 
shakes. 

Step 6: Improve safety after earthquakes by 
evacuating if necessary, helping the injured, and 
preventing further injuries or damage. 

RECOVER 
After the immediate threat of the earthquake 
has passed, your level of preparedness will 

determine your quality of life in the weeks and 
months that follow: 

Step 7: Reconnect and Restore. Restore daily life 
by reconnecting with others, repairing damage, 
and rebuilding community. 

Adapted from Seven Steps To Earthquake Safety 
http://earthquakecountry.org/ sevensteps/ 

4 

many of the faults in the region. However, 
the ongoing motion of the tectonic plates 
began rebuilding stresses after the 1906 
event, and earthquakes larger than magni
tude 5.5 resumed during the second half of 
the 20th century. Future large, damaging 
earthquakes in the San Francisco Bay region, 
similar in size to the 1989 Loma Prieta and 
1906 San Francisco earthquakes, may or may 
not be accompanied by the level of earth
quake activity observed in the late 1800s. 

The 2014 Uniform California Earth
quake Rupture Forecast version 3 (http:// 
pubs.usgs.gov/ts/2015/3009/) provides 
an updated estimate of the likelihood of 
large earthquakes in California over a 
30-year time window from 2014 to 204 3. 
The forecast accounts for how fast stress 
is accumulating on each fault due to plate 
motions and the time since its most recent 
large earthquake(s). In updating the prob
ability calculations, scientists used a more 
complete set of faults for the San Francisco 
Bay region than those used in the previous 
(2008) calculations, adding 32 smaller faults 
to the 5 major fault systems. The new study 
has also incorporated more options for how 
multiple faults might rupture together in 
large earthquakes. 

Probabilities of Earthquakes in the 
San Francisco Bay Region 

Smaller earthquakes occur more 
frequently than larger earthquakes. The 
probability that an earthquake of magni
tude 6.0 or larger will occur before 2043 
is 98 percent. The probability of at least 
one earthquake of magnitude 6.7 or larger 
in the San Francisco Bay region is 72 
percent, and for at least one earthquake of 
magnitude 7. 0 or larger it is 51 percent. 
These probabilities include earthquakes on 
the major faults, lesser-known faults, and 
unknown faults. 

The probability of a large earthquake 
occurring on an individual fault in the San 
Francisco region is lower than the probabil
ity of an earthquake occurring anywhere in 
the region. The faults in the region with the 
highest estimated probability of generat
ing damaging earthquakes between 2014 
and 2043 are the Hayward, Rodgers Creek, 
Calaveras, and San Andreas Faults. In this 
30-year period, the probability of an earth
quake of magnitude 6.7 or larger occurring 
is 22 percent along the San Andreas Fault 
and 33 percent for the Hayward or Rodgers 
Creek Faults. Individual sections of these 
faults have lower probabilities for large 
earthquakes to occur ( continued on page 6); 
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Additional Earthquake Resources 

American Red Cross - Bay Area (http://www.redcross.org/local/n01ihem-california-coastal) 

Association of Bay Area Governments (http://resilience.abag.ca.gov/emihquakes.i) 

Bay Area Earthquake Alliance (http://bayquakealliance.org.i) 

California Earthquake Authority (http://\V¥iw.califomiarocks.com/) 

California Geological Survey 

(http:/ /www.consrv.ca.gov le gs/geologic _hazards/ earthquakes) 

Did You Feel It? (http://earthquake.usgs.gov/earthquakes/dyfi/) 

Earthquake Country Alliance (http://emihquakecountry.org/) 

Putting Down Roots in Earthquake Country (http://pubs.usgs.gov/gip/2005/ 15/) 

ShakeAlert-An Earthquake Early Warning System for the United States West Coast 
(http://pubs.usgs.gov/fs/2014/3083/) 

ShakeMap (http://wvvw.cisn.org/shakemap/nc/shake/index.html) 

ShakeOut.org (http://wv-1w.shakeout.org/ca1ifomia!bayarea/) 

Uniform California Earthquake Rupture Fault version 3 Fact Sheet 
(http://pubs.usgs.gov/fs/2015/3009/) 

United Policyholders (http://www.uphelp.org/) 

USGS Real-Time Earthquakes (htt-p:/ /earthquake.usgs.gov/earthquakes/map/) 

( continued from page 5) however, an 
earthquake of magnitude 6. 7 or larger will 
cause strong shaking over a broad area. 
Therefore, it is important to estimate the 
probability of a large earthquake occurring 
anywhere in the San Francisco Bay region. 

What is the Likelihood That an 
Earthquake Will Affect You? 

Earthquake probabilities are only one 
component in the evaluation of earthquake 
hazards. Higher magnitude earthquakes 
have broader areas of intense shaking 
and cause more damage than lower 
magnitude earthquakes. In a magnitude 6.0 
earthquake, strong shaking and damage are 
confined to a localized area, as illustrated 
by the 2014 South Napa earthquake. In 
comparison, the 1989 magnitude 6.9 Loma 

Prieta earthquake caused damage over a 
region nearly 100 miles long. Local soil 
and geologic conditions, bedrock type, 
quality of building construction, and 
susceptibility to flooding ( caused by dam 
or levee failure) can also affect the amount 
of damage at a particular site. This was 
dramatically demonstrated by the 1989 
Loma Prieta earthquake, which devastated 
vulnerable parts of Oakland and San 
Francisco, more than 50 miles from the 
fault rupture. 

How Can You Protect Yourself and 
Your Family? 

Taking simple steps before and during 
earthquakes can help protect you and your 
family, as well as speed your recovery 
from an earthquake. 
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Lack of adequate shear 
walls on the garage 
level exacerbated 
damage to this building 
atthe corner of Beach 
and Divisadero in the 
Marina District, San 
Francisco, during the 
October 1989 Loma 
Prieta earthquake. 

Before the next earthquake: 

• Assess your home and work space, 
identify hazards, and secure moveable 
items. 

• Create an emergency plan and organize 
disaster supplies to sustain you and your 
family for 72 hours or longer. 

• Practice "Drop, Cover, and Hold On" to 
protect yourself when the ground begins 
to shake. Learn and practice what to do 
at home, work, or in school. 

• Stay prepared by repeating these steps 
on a regular basis. For example, reassess 
your preparedness every year and 
participate in the annual Great California 
ShakeOut drill on the third Thursday in 
October. 

Brad T. Aagaard, James Luke Blair, 
John Boatwright, Susan H Garcia 
Ruth A. Harris, Andrew J. Michael, 
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San Franci~co Fire F al!i:ming Earihqua~ 
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San Fram:isco is a.t sig11.ijicwt1. risk due co firt! fo!1,mi1tg t!a11J1q1atke•. Thi; rep0i1. iJ1Mly~eJ 
fife foltm,.·:i11g eai1hq;uake for S;i_:1 Francicco a~, pa.ti c,f a large:r pr,ajec:t u11der-s:al:eu lJy the San 
Fcauci'ico Depai1'.tl1,e11t of Buildc!1g Impechc,n entitled Community J,.ctio11 Pia.ti for Sei.Jrnic 
Safety (C."-..PSS). Thfa :;pec1fic repc,rt" ou £ire foDlo 1.Ymg eilrthqul!.'.,:e, ha;; been ronducted with 
t1'e ~-upport mid as,;is.tam:e Qfthe San fram::i,:::o Fire Department (SFFD). 

A s.tocha£i!ic· model for analyzing fire fo.Jk, 1.:1:i!1g eartbqual:e £.x San Fr:mc1:;c0 ba'.l heen 
de,:efoped, u:ilizing data recei•;:ed :S-;:im CJ.PSS, SE'D ~id other;,,, to a:.;:;e~~ fire fo'.lm1:illg 
ea."1:hqual,:e impact;; i:hi,e to four e,;,.,<tllqu:al:e :;cenarrn:1: n:agnitu.d:e ., 9. 7 .l and 5.5 e·,ent.s. on 
the San .-\:ttdlrea:s fault i1ear San FruieiJco,, .:uid a magmtude 6.9 e<.ent ou the Har,1,ard fault. 
TI1e::;,e e,cent:1 rnu::;.e hig)1 gi:ound 1m::t1om in Sau ffillK:i::;.c0 tk:i: n:,;,.ilt in ground. failure in 
many pai1::;. of the City - ground mc,ciom a.re pillticula.rl'y high in the \\'esterr, ))il11 c,f San 
FrariCB,:o, \1.'hid1 wa:! not yet built up ti:l 19(16 ,md theref::ife i:; :1N prnte:::ted by tbe ::;,?ecial 
high pre::;.Jui;e SFFD Auxili:,ry \Fater Supply Sy&tem ( . .\.\VSS). Depenchng .:in the ::.pe~ifo:: 
e;,,r1.hquake ::.cen,,rio, these ground n:otionJ and gr•:"JIH! fuihm:fi are e::;tiruate<l k, c.flu'.ie OYE:f 
1,DOO breaks m. the fi•Jtfl!ble \V;,ter ::;.y:ite:rL ~;:i tlillt SFFD'1; .\\FSS art::! c:&terr,.:; •sill 'i:::e the o:nly 
c,ource of faefighting 1.vater m many par~:; .c,f tbe City. Tbe . .\.\'\..'SS it:;elf '<1tiH ::J'llstain s;:,1r.e 
damage, forcing SFf'D to fall bflck t0 ci::;tenlJ c,n!:y nl wnie place;;, AJ the ~ame time, SFFD"::;, 
42 iu:e e11git1e1 wiH ahn,c,;;t certainly r1ot be able ID re:.;p,:,n<l tD all rhe po,t-eaitl1g'J-~:e fue::;, 

\Vim:h are e::;.tilluteJ to be ab.;:,m 100 or.1 an~rnge {'<i:ith a 10% cl11n,ce of as n.uny a:::; 1~0} for 
tbe m.:;;gnitude 7, 9 Sru1 ;\.11:irea:, es:ern::. -~ a n!ii'Jlt, the n:et!ic,dc,logy emp'.oyed bere e~l!.illate::; 
igmt1011',, 'buildmg ilmnt ai·eaii a:i1,d dolfar fo~o;e:; f,::,r the four :;ce:ia.n:, e';eut". The~e re;;u[t.'; are 
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(eoffe~pciudiiugl:,\. balfthe time the lo:.:ie:. '\\'il: be ouBiJe - tlrni G, ed1er rllOre or le;.1;) than the 
i~Hfkate<l rangea:: . 

Table .-\-1 
Bounds for Lo~se.~ (o Buildings d!ue to Fire Folloning Eartl1quake 

Ignitions 

15% -- 75t\·~ Cmuic.le11ce R:mge 

LOS$ 

$ '!)ilJlOIB 

Tot:il Burntt Building 
Floor :\rea 
m.iL Sq. fi. 

For example, for the l'l'!w 7_9 e1 •. ·e:1t, e~'.iem:iaty a fepeat of,he 1906 eanhquake. bs:.e:l \'.'ill ..:,n 
a,verage be about $7.6 bil1i,.::in, and half me t~ue ,,,:i,11 be more than $-U oillion ;rnd le:.:; tha:i 
$rn3 htllion. :\fore detailed re"ultJ are pr.c:,ented i:1 the report. bu: the :Jig:11ificance 0fthe:;e 
re:;ult~ i~. not ifi their preci~ion,. bu'! rather in their 0veraJ1 :nagn1tude. Tr,e m,.:•,del prc,ducmg 
tf,e.:;e re~ults, \Vas validated by ;i;:iplu::ati,:sn tc, the 1989 1..0:112 ?neta e,·ent, and examined for 
methccfo.iogi,'.'.ai ru1d p-arametfic s,en~,ith,i:y, -.•:ith :;atbfo.::w,--y fe:.;u[b. 

A nruuber of opp01tunities ex.t~.t f,br reducing the foe ±0lh,\'ing eil11.bq1131~e ui San Fracei;;c.:,, 
bdud.ing further in1ptot·emeut:. ii, rel:iribiliry ofpcif..1:-eai1hqual-:e water ~upply, further ;;•.ippcn: 
fof :NERT, anci greater uaiim1g for thi; pr0ble1n 1:.:,=· SFE) o.ffi:::etii .:1nJ ft.refightee;. 
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PROPOSITION A 

FIRE PROTECTION SYSTEM IMPROVEMENT· BONDS, - YES 273 
1986. To Incur a bonded Indebtedness of $46,200,000 NO • 274-
for the Improvement of the fire protection system 
within the City and County of San Francisco. 

Analysis 
by Ballot Simplification Committee 

-THE WAY IT IS NOW: Since, the 1906 earthquake and 
fire, the San Francisco Fire Department has had pro
grains to·improve its fire protection system. A bond 
issue in 1977 paid for the most recent improvements, 

· including anextension of the high pressure firefight
ing water system which operates independently from 
the City's domestic water supply. However, there are 
still parts of the City which are not served by that high 

_ pressure system. 

THE PROPOSAL: Proposition A would authorize the 
~ity to borrow $46,200,000 by issuing general obliga
tion bonds. This money would pay for improvements 

_ in· San Francisco's fire protection system. These 
improvements would include extending the high pres
sure system, construction of new cisterns in residen--

Controller's Statement on ''A'' 

City Controller John C. Farrell has issued the follow
ing statement on the fiscal impact of Proposition A: 

"Should the proposed Resolution be authorized and 
wtien all bonds shall have been issued on a twenty (20) 
year basis and after consideration of the interest rates 
related to current municipal bond sales, in· my opinion, 
it is estimated that approximate costs would be: 

Bond Rede~ption $46,200,000 
Bond Interest 38,808,000 · 
Debt Service Requirement $85,008,000 

''Base4 on a single bond sale and level redemption 
schedules, the average annual debt requirement for 
twenty-two (22) years would be $3,864,000 which 
amount is equivalent to approximately one and twenty 
hundreths cents ($0.0120) in the current tax rate." 

tial areas, installation of a high pressure pump station 
at Lake Merced, construction of an emergency opera
tions center, and other projects: The interest and prin
cipal on general obligation bonds are paid out of ~ax 
revenues. Proposition A would require an increase in 
the property tax. 

A YES VOTE MEANS: If you vote yes, you want San 
Francisco to issue general obligation bonds totalling 
$46,200,000 to make certain improvements in the 
City's fire protection system. 

A NO VOTE MEANS: If you vote no, you do not want 
San Francisco to issue bonds for these improvements 
in the City's fire protection system. 

_ How "N.' Got on the Ballot 
On July 28 and August 4 the Board of Supervisors voted 8-0 in 

favor of the ordinance placing Proposition A on the ballot. 
The ordinance was signed by Mayor Dianne Feinstein on August 

6. 

THE FULL LEGAL TEXT 
OF PROPOSITION A 

APPEARS ON PAGE 96 

NOTE: YOUR POLLING PLACE 
-. MAY HAVE CHANGED. 

PLEASE REFER TO MAILING 
LABEL ON BACK COVER. 

NO ARGUMENT WAS SUBMITTED AGAINST PROPOSITION A 
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Fire Protection· Bonds 
ARGUMENT IN FAVOR OF PROPOSITION A 

In 1906, as dawn was about to break on April 18, a giant earth
quake hit the City, touching off 52 separate fires. Those downtown 
swiftly joined in a huge conflagration that swept westward from the 
waterfront, leaving much of the City in ruins. 

If another major quake sti'ikes-(and seismic experts say it will, 
but they can't pinpoint when), the City must be prepared. 

Our firefighters must have sufficient water to fight spreading 
fires and quickly to control them. That's the only way our City will 
survive. 

In 1906, water mains broke and left the City defenseless. 
Proposition A will assure.adequate water in every neighborhood 

throughout the City.· 
Proposition A will provide $46 million in general obligation 

bonds to expand and improve emergency water supplies throughout 

the City. Residential areas will be provided with underground cis• 
terns, and the high-pressure water supply system will be extended. 
Suction hose connections to City lakes, San Francisco Bay and the 
Pacific Ocean will provide additional millions of gallons of water. 

These emergency fire-fighting water supplies are necessary to 
protect our homes, schools, hospitals, churches and other struc
tures from the threat of fire that inevitably comes with a monstrous 
quake. 

This increased fire protection will benefit the entire City and all 
who live, work and vist here. 

Vote Yes on Proposition A. 

Dianne Feinstein, Mayor 

·ARGUMENT IN FAVOR OF PROPOSITION A 
As a· result of the earthquake and fire in 1906, San Francisco 

suffered great destruction and devastation from the conflagration 
which followed, including the destruction of28,000 buildings. 

Due to broken water mains caused by the earthquake, the San 
Francisco Fire Department was unable to stop the fire from getting 
out of control. 

·Proposition A will provide for the expansion of a high pressure 
fire-fighting water system to the residential districts of the City, 
which will be critical in emergency situations. 

Underground cisterns also will be conslructed in the outer 
residential districts to provide emergency water supply in areas not 
served by the high pressure system. 

High.pressure system gate valves will be motorized with emer
gency battery powerpacks so they can be opened and closed in an 
emergency when normal power is disrupted. 

Suction connections will be provided to San Francisco Bay, the 
Pacific Ocean, and City lakes so that fire department pumpers can 
quickly connect and pump water from these large bodies of water to 
any fires. 

A pumping station for the high pressure system will be con-

structed at Lake Merced to provide an important source of water 
from the western part of the City. 

An ~mergency Operations Center will he built to provide a com
mand center for operations· in earthquakes and other major 
disasters. 
· The recent fire and explosion in the Hunter's Point district dem

onstrated the critical need for water supplies in a major fire. The 
broken water main caused·by the explosion severely hampered the 
Fire Department in controlling this major fire. This is an example 
of what can happen wheri normal water supplies are disrupted. 

Increased earthquake activity in California demonstrates the im
portance of this Proposition. 

The fire department can function only if an adequate water sup
ply exists. Proposition A, will provide an emergency fire-fighting 
water supply for the City, and ensure _that fires will not get ou·t of 
control due to lack of water, following an earthquake. 

We urge all citizens to vote yes on Proposition A. This is protec
tion for your home and y~ur City. · 

-Submitted by the Board· of Supervisors 

ARGUMENT IN FAVOR OF PROPOSITION A .. 
The Fire Commission and Chief of Department urge a YES vote 

_on Propositon A-a $46.2 million Earthquake Preparedness 
Program. 

This construction Program is designed to provide an updated and 
expanded emergency water supply system so that all areas of the 
City and County of San Francisco will be protected in case ofa con
flagration following an e!lrthquake or other disaster. 

The major components of the Program are: high-pressure water 
supply extensions, underground cisterns, pumping station, emer
gency operations center, suction hose connections to the Bay and 

lakes, and a study to determine fire station reconstruction needs 
and their earthquake safety. 

Help the San Francisco Fire Department provide increased fire 
protection. VOTE YES ON PROPOSITION A. 

Henry E. Bennan, President, fire Commission 
C11rris McClain, Vice President, Fire Commission 
Jua11lra Del Carlo, Commissioner, Fire Commission 
Ric/1ard J. Guggenhlme, Commissioner, Firc,Commission 
Anne S. Howden, Commissioner, Piro Commission 
Emmet D. Condon, Chief of Depllrtmcnt · 

Argument, printed on thlo pogo oru the opinion ot tho outhora and have not been checked for accuracy by any otflclal agency. 

34 



Fire Protection Bd.nds 
ARGUMENT IN FAVOR OF PROPOSITION A 

San Franciscans will not forget, nor should_ they,· the tragic 
Bayview/Hunter's Point fire on April 4, 1986. Coincidentally, two 
earthquakes rocked the. Bay Area · in the w~ks . following -the 
Bayview fire. 

· Following the Bayview fire, I requested· Board of Supervisors 
hearings to investigate the adequacy of San Francisco's emergency 
water supply in the Bayview, -Ingleside, Balboa Terl'l!ce, Ocenn
view, Lakeside, Forest Hill, Crocker-Amazon, St. Francis Wood, 
West Portal, Diamond Heights, Visitacion Valley, Merced ~nor, 
Excelsior, Portola, Silver-Terrace, Miraloma Park, Forest Knolls, 
Inner Sunset, Lakeshore Acres, Monterey Height.-., and Outer Mis
sion neighborhoods, and to implement a program to correct defi
ciencies in our emergency firefighting capabilities. From these 
hearings and deliberations of the Fire Commission, Proposition A 
emerged. · 

VOTE YESJ)N A. 
Proposition A is a $46,200,000 general obligation bond issue to 

construct a comprehensive emergency water supply system and an 
emergency operations center for firefighting in the event of a 
disaster. · · 

That may seem like a lot of money, but it represents, in this case, 
a prudent, far-sighted investment in San Francisco's future. Unfor
tunately, we can't guarantee another Bayview-type fire won't hap
pen. But we can be better prepared if one does happen, and 
significantly reduce the risk to life and property in the Bayview, 
Hunter's Point, the Outer- Mission, and all of the West of Twin 
Peaks area: 

Please vote "Yes" on A. 

Quentin L. Knpp, Supervisor 

-ARGUMENT IN FAVOR OF PROPOSITION A 
Earthquakes are a major concern to all of us who live in Califor

nia, and a potential cause of disaster for San Francisco. Following 
a major earthquake it is highlylikely that multiple fires will occur. _ 
S_an Francisco with its highly congested blocks of wooden buildings 
would face a conflagration (fire storin), if a major earthquake 
caused water supplies to be disrupted. . 

· Proposition A, as an Earthquake Preparedness measure, is very 
important for San Francisco. It will provide for Emergency Water 
Supply necessary for fire fighting." 

' 

. , We urge all citizens to VOTE.YES ON PROPOSITION A, -~. . 

Bruce Bolt, Professor of Sei~niology 
Karl V. Steinbrugge, Past-Chairman 

California Seismic Safety Commission 
Charles Scawthom, · Structural Engineer 
Joe J, Litehiser, Sei_smoiogist 
Donald H. Cheu, M.D., Vice Chairman 

Governor's Earthquake Tusk Force 

ARGUMENT IN FAVOR OF PROPOSITION A 
-
_ We support this important Earthquake Preparedness Program. 
VOTtii:YES ON PROPOSITION A. 
Willie L, Browri, Jr., Speaker of Assembly 
Michael Hennessey, Sheriff 
Morris .lkmstein, President, Airports Commission 
Douglas Engmann, Commissioner, Board of Permit Appeals 
E, L. ~lend, President 
Anne Halstead, Commissioner, Port Commission 

Thomas E. Hom, Prcsident,'War Memorial Board of Trustees · 
Melvin D. Lee, Commissioner, Redevelopment Commission 
Roben J. McCarthy, Vice President, Board .or hnnit Appeals 
Al Nelder, Commissioner, Police Commission 
Michael Salama, Member, S.P. Parking Commission 
William K. Coblentz, Attorney 
Gordon J. Lau, AttomcY, 
Stel'i!n i: Swig, Attorney 

ARGUMENT IN FAVOR OF PROPOSITION A 
Fire. Protection for San Francisco's neighborhoods is a vitalfac

tor. Emergency Water Supplies for fire fighting are necessary so 
that the · Fire Department can provide ample protection to our 
homes in the event an earthquake damages water mains as occurred 
in 1906. · · 

Proposition A will ex.pnrid. and improve the Fire Department's 
Emergency Water Supplies. 

• Suction hose connections for pumpers will be provided to City 
lakes, S.F. Bay and Pacific Ocean. 

• Underground cisterns will be provided in residential areas. 
• The High-Pressure System will be ex.tended to outer residen-

tial districts. 
_ The cost of Proposi~iori A is .0120 cent ·per $100 valuation on the 

property tax;· this means a home valued at $150,000 would pay 
$17.16 per year for this protection. This is highly cost effective in-
surance for our homes. : -

We urge nil citizens to VOTE YES ON PROPOSITION A, 

Mari:uerlte A. llbrren 
James J. Jffi/sh, Jr. · 
Dorothy .Agnes McDougall 
Andrew Jones 
Geof81! L. Newkirk 

Jess T. Esteva 
Dolph Andrews 
Norman v. Htch.rler 

Argument• printed on thli page are the opinion of the authora and have not bean checked lor accu"cv gy ilny official agency. 
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Fire .Protection Bonds 
ARGU.MENT IN FAVOR OF PROPOSITION A 

Fire Protection and Earthquake Preparedness concern all school 
· officials in San Francisco. 

Proposition A is an important program that will provide Erner-. 
gency Water Supplies For Fire Fighting throughout the City. 

When a major earthquake strikes, the Fire Department must have 
a dependable water supply to protect our families, homes and 
schools. 

Earthquakes cannot be stopped, but we must have water to stop 
the fires that will occur. 

We ask all- citizens to join us and VOTE. YES ON PROPO
SITION A. 
Myru A. Kopf, President, Bourd of Education 
A. Richard Cerbatos, Vice President, Board of Education 
Ubby Denebeim, Member, Board of Education 
JaAnne Miller, Member, Board of Education 
Benjamin 1bm, Member, Board of Education 
Sodonia M. Wilson, Member, Board of Education 
Rosario Anaya, Member, Board of Education 
Ernest C Ayala, President, S.F. Community College Board 

. Al Vidal, Principal, Washington High School 

ARGUMENT IN FAVOR OF PROPOSITION A 
Improved and expanded Emergency Water Supplies for fire 

fighting in San Francisco are a necessary factor to prevent another 
conflagration (fire storm) from sweeping the City as occurred in 
1906. 

Our central ·business and financial districts are the economic 
heart of the City; the residential districts contain the homes of our 
citizens. 

Proposition A provides increased fire protection to our high-rise 

buildings and our homes., 
Earthquake preparedness and protection from the ravages of fire 

concern us all. As civic leaders of San Francisco we urge all 
citizens to VOTE YES ON PROPOSITON A~ 

Lee Dolson, General Manager, Downtown Association 
· James R. Bronkema, President, Embarcadero Center 

ARGUMENT IN FAVOR OF PROPOSITION A 
We can bet that most of you have seen the circles of bricks encom-

. passing certain intersections in some neighborhoods in San Fran
cisco. These circles mark underground water cisterns that were 
constructed "after" the devastating earthquake and fire in 1906. 
Many neighborhoods in San Francisco built after · 1912 are NOT 
serviced by this alternate water system. · 
· Proposition A would provide a City-wide emergency water sup

ply system to protect our homes and neighborhoods. 

We cannot ·prevent earthquakes but we can take prec{lution 
against fire ... the biggest threat to San Francisco . 

We urge a YES vote on Proposition A ... fire protection for our 
f.amilies no matter where they may be in our City. 

Nancy Honig 
Roxanne Mankin 
Jane McKaskle Murphy 
Bemlce E. Ayala 

Chtryl Arenwn 
Gi11a Moscone 
Jonnie B. Johnson 

ARGUMENT IN FAVOR OF. PRO~OSITION A 
Earthquake Preparedness and increased fire protection are of 

vital concern to all citizens of San Francisco. 
VOfE YES ON PROPOSITION A. · 

Robert Bacci 
Michael Bemick 
Susan Bierman 
Frank T. Blackb11rn 
Rev. Dr. Amos C Brown 
Sally Brunn 
Stafford B1ickley 
Michael Chan 

Charles D. Cresci 
Rosemary DeGregorlo 
1bdd Dickinson 
H. ~/ton Flynn 
Ron Hubennan 
Ralph Hurtado 
David Jenkins 
AgarJalcks 

Carole Migden 
Pvl/y V. Marshall 
A.licia Kung 
Thomas F. McDonough 
Tony Kilroy · 
Leroy King 
David Looman 
Christopher Martin 
PeterMez.ey 
Marilyn Miller 
Jeff Mor/ 
Sandy Mori 
Yoshlo Nakashima 

Mirchell Omerberg 
Ed1vard J. Phipps ·. 

· Undo Pvst 
Thelma Shelley 
Robert J. 1111/y 
Yori lffida 
Evelyn Wilson 
Prinsy Pa11zio lffiller 
Brnce W. Lilienthal 

, Jim Jlbchob 

ARGUMENT IN FAVOR OF PROPOSITION A 
Pure self interest dictates that we provide an abundant _and 

surplus supply of "fire protection" water for EVERY part of San 
Fruncisco, not just half of it! VOTE YES! 

W. E O'Keeffe, Sr., San Francisco Tuxpayers Association 
.\ 

A,vumcinr. printed on this p11ge aro tho opinion or tho ~uthora and h11vo not boon chocked for accuracy by any orrtclal agency. 
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Fire .Protection Bonds 
ARGUMENT IN FAVOR OF PROPOSITION>A 

Emergency water supplies for fire fighting are vital for San Fran
cisco. On April 4, 1986, an explosion and fire · occurred in the 
Bayview District, causing nine deaths: The disrupted water supply 
caused by the explosion, severely hampered the Fire Department in 
controlling this fire. 

In the event of a major earthquake it is highly likely that water 
mains will be damaged throughout San Francisco. Proposition A 
will provide for 94 underground cisterns to be built in residential 
areas where few emergency water supplies now exist. The Bayview 

fire demonstrated the need for emergency water supplies for fire 
fighting. 

Protect your neighborhood and home. 

VOTE YES ON PROPOSITION A. 
Concerned Citizens for Improved Fire Protection · 
Michael frew, Chairmen 
John Holt 
Robert L. Kreuwerger 
Ed F. ltmerson · 

Michael S. Newman 
Mel S. Nel\lJJlan 
Jack-R. Brower 
August J. Nevolo 

ARGUMENT IN FAVOR OF P .. OPOSITION A 
San Franciscans remember what happened in 1906. The fires that 

occurred after the earthquake swept the City and left many thou
sands ofpeople homeless. 

Proposition A is a common sense program to provide Emer
gency Water Supplies for Fire Fighting throughout the City. This 
would ensure that fires would not get out of control due to lack of 
water supply. 

This $46.2 million bond issue n~eds a two-thirds vote. As a 
fooner member of the Board of Supervisors and ~~ighborhood 
businessman, I urge all citizens to vote for this important program. 
It is protection for your family, home and city at a very low cost; it 
makes sense in both human and economic terms. · 

VOI'E YES ON PROPOSITION A. 
John Barbagelata, Realtor 

ARGUMENT IN FAVOR OF PROPOSITION A 
- Proposition A assures San Francisco residents of on-going prep
aration which is the best defense against a major disaster
.earthquake, conflagration, or an explosion. 

San Francisco Fire Fighters regard this measure as the first:step 
.in the earthquake preparedness program. 

Control disaster with expanded fire protection! 
San Francisco Fire Fighters urges a YES vote on Proposition A. 

James T. Ferguson, President, 
San Francisco Fire Fighters Local 798 

ARGUMENT IN FAVOR OF PROPOSITION A 
Fire Protection is a serious cuncern for all citizens ·of San Fran-

. ciscq, We, the working Fire Chiefs of San Francisco are well aware 
of wiiat happened in 1906; when fires occurring after the great 
earthquake burned thousands of buildings and left over 200,000 
homeless . 

. Th.e quake caused hundreds of breaks in water mains and the lack. 
of water supplies prevented the Fire Department from controlling 
the fire. 
. We do not want this to happen again: 

Proposition A will provide Emergency Water Supplies for Fire 
Fightl[!g, The following installations will be placed in our neigh
borhoods to protec\ our homes. 

• 94 underground cisterns will be built. 
• 56 suction'hose connections for pumpers will be provided to 

City lakes, S.F. Bay and Pacific Ocean. 
• The High-Pressure System will be extended to residential 

areas. 

• Improvements to tanks, reservoirs, pump stations, including a 
new pump station at Lake Merced and an Emergency Operations 
Center. 

The recent fire in the Bayview District that took nine lives dem- .. 
onstrated how important water supplies can be. The damaged water 
supply caused by the fire and explosion seriously hampered Fire 
Department efforts to control this major fire. 

We as the working Fire Chiefs who actually run the day-to-day 
field operations in San Francisco urge ~11 citizens to support this 
important measure. 

VOTE YES ON J>ROPOSITION A. 

John W. Flaherty 
President, The San Francisco Fire Chiefs Association 
Gary J. 1brrel' 
Secretary, The San Francisco Fire Chiefs Associa.tion 

· ARGUMENT IN FAVOR OF PROPOSITION A 
Fire safety can be improved by voting FOR Proposition A and 

AGAINST BART director Eugene Garfinkle. BART's a fire trap. 
'Jbm Spinosa, BART Board candidate 

Argumonta printed on thl11 page are the opinion or the 11uthol'II and havo not been checked lor accuracy by any orrtclal agency. 
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Fire -Protection Bonds 
ARGUMENT IN FAVOR OF PROPOSITION A 

Earthqualce Preparedness ~nd Fire Protection llfe vital factors for · 
all citizens. ; . 

VOTE YES ON PROPOSITION A. 
,{ Cecil WIiiiams, Olide United Methodist Church 
Bob Burry, President, S,F, Police OfficenJ Association 
William Corvin, President, California StelllII Company 

J .. M. Eaneman, President, AMC Cancer Research B011rd of DirectonJ 
George Foos, Chairman, Great Western \ulue Centers . ,· 
Rev. John L .. Green, Choplain, S.F. Fin: Department . · 
Albert S. Samuels, fr., Past President; Market S1reet Projecl 
Harvey Ma11hews, Bll}'vicw-Hunter's Point Demcicnitic Club , · 
Arthur Goedewaagen, President, Su.nsct-Parkside Education & Action Commiltee 

ARGUMENT IN FAVOR OF PROPOSITION A · · 
Prior to the Great Earthquake and Fire of 1906, San Francisco 

Fire Chiefs had always insisted the City was riot prepared for a 
major disaster. History proved them correct. Today, 80 years later, 
San Francisco's preparation is still not adequate. 

When each of us was Chief of Department, we emphasized the 
need for the additional preparedness necessary to prevent a sweep
ing fire stor.m or catastrophic disaster. That state of preparedness 
has yet to be attained. However, Proposition A offers a once-in-a
life opportunity to protect life and property, thmugh preparation, at 
an extremely minimal cost. This opportunity should not be missed. 

Proposition A will provide the nec,essary water supplies vital to 
preventing another conflagration of the 1906 magnitude! 

Proposition A will expand the high-pressure firefighting water 

supply system beyond the commercial· areas into the residential 
neighborhoods! 
- Proposition A will greatly improve fire defenses not only in the 

western part of San Francisco but City-wide as welll 
Proposition A will ensure that San Francisc~ is no longer one of 

the few remaining major cities with a sub~standard Emergency 
Operations Center for.command•and control during disasters and 
earthquakes! 

As former San Francisco ,Fire Chiefs, we urge you to VOTE 
"YES" ON PROPOSITION A., . ' 
William R Murray, Chief, San Francisco Fire Department, Retired 
Keith P. Ca/den, Chief, San Francisco Fire Department, Retired 
Andrew C. Casper, Chief, San Francisco .Fire Department, Retired. 

ARGUMENT IN FAVOR OF PROPOSITION A 
• Yes on Proposition A. 
• Local fire ~hiefs have· warned about. grave BAR'I: fire catas-

trophe dangers. End disregard of public safety: 
- San Franciscans for BART•Safety 

ARGUMENT IN FAVOR OF PROPOSITION A 
· This is a vital issue for S!in Francisco. Emergency Water Sup

plies for Fire Flghtfng must be provided throughout the City. 
Many fires will occur if a major earthquake strikes San 

Francisco. 
. The Fire Department needs a water suply to prevent a conflagra

. tion (fire storm) from occurring again, as it did in 1906. 
Earthquakes are a geologic fact of life and ca·nnot be prevented, 

but we can prepare for the fires that ·wm occur, this makes sense for 
all citizens. 

VOTE YES ON PROPOSITION A. 

Philip S. Day, Jr. 
Director, San Francisco Office of Emergency Services 

Richard Eisner, Earthquake Preparedness Consultant 
Jelena Pantelic, Chairperson, Disaster Preparedness Committee . 
Joe Posil/ico, Emergency Services, Salvation Army 
Peter Ashen, Disaster Director, American Red Cross 

. ARGUMENT IN FAVOR OF PROPOSITION A . 
San Francisco Council of Civic Organizations endorsements: 
Proposition A.;.,.. YES 
Proposition M- YES 

Terence Faulkner 
President, San Francisco Council of Civic Organizatio11s 

ARGUMENT IN FAVOR OF PROPOSITION A 
Earthquake Preparedness and providing Emergency Water Sup

plies for Fire Fighting are of vital importance to San Francisco. 
VOfE YES ON PROPOSITION A. 

Donald J. Blrrer, Director of Public Worka 
Fronk M. Jordan, Chief of Police 

Dean Macr/s, Director of Plnnnlng 
Rudy Nothenberg, Ocncml Mnnugcr, Public Utilities 
William Stead, Ocncrnl Munugcr, Municlpul Rall~uy 
David Werdegar, ·M, D. M. P. H,, Director of Public 'Hcnlth 
James D. Cooney, Gcncml Munugcr, S.F. Wutcr Dcpmtmcnt 

Argument• printed on thla p11ge are tho opinion of tho authora and havo not boun checked for accuracy by any offlcl1I agency. 
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Victor Makras, President 

FIRE COMMISSION 
City and County of San Francisco 

Gavin Newsom, Mayor 

Stephen A. Nakajo, Vice President 

George Lau, Commissioner 

Andrea Evans, Commissioner 

698 Second Street 
San Francisco, CA 94107 
Telephone 415.558.3451 

Fax 415.558.3413 
Monica Quattrin, Commission Secretary 

SAN FRANCISCO FIRE COMMISSION 

RESOLUTION 2010-01 

ENCOURAGING THE FIRE DEPARTMENT TO PURSUE GRANT FUNDING IN THE AMOUNT 
OF $9.785 MfLLION FROM THE FEDERAL GOVERNMENT, TO EXPAND THE DEPARTMENT'S 
PORTABLE WATER SUPPLY SYSTEM. 

WHEREAS, The uniformed employees of the San Francisco Fire Depatiment (SFFD) respond to 
approximately 100,000 incidents a year; and, 

WHEREAS, It is the responsibility of the SFFD and its members to protect the lives and propetiy of the 
citizens of San Francisco from the effects of natural disasters; and, 

WHEREAS, The United States Geological Survey has issued increasingly frequent warnings of the high 
probability of a potentially catastrophic earthquake in the San Francisco Bay Area during the next thirty 
years; and, 

WHEREAS, World renowned scientists, whose area of expe1iise is the modeling of the destructive effects 
of earthquakes on underground infrastructure, have identified the domestic water system of San Francisco 
as highly vulnerable to catastrophic failure in the event of a major Bay Area earthquake; and, 

WHEREAS, World renowned scientists, whose area of expe1tise is the modeling of the spread of fire 
following earthquakes in modern urban settings, have predicted that there is a high likelihood that San 
Francisco will be subject to multiple simultaneous conflagrations following a major Bay Area earthquake; 
and, 

WHEREAS, The assessed value of the real estate in San Francisco subject to property taxation exceeds 
$100 billion; and, 

WHEREAS, The spread of fire following earthquakes in a modern urban setting typically is responsible 
for as much as 75% of the total dollar loss that results; and, 

WHEREAS, Loss of life following an earthquake in a modem urban setting is greatly exacerbated by the 
effects of resultant fires in buildings where occupants have been trapped by structural collapse; and, 

WHEREAS, The Auxiliary Water Supply System does not cover the entire geographic areas of the City 
and County of San Francisco; and, 



WHEREAS, The SFFD's P01table Water Supply System has been proven effective in the above-ground 
transmission of water for fire fighting purposes; and, 

WHEREAS, The Portable Water Supply System works in conjunction with and can supplement the 
existing Auxilia1y Water Supply System, and therefore the P01table Water Supply System is capable of 
partially mitigating the possible lack of domestic water system availability following a major earthquake; 
and, 

WHEREAS, the number of units currently comprising the SFFD's existing Portable Water Supply System 
is not adequate to supply all areas of San Francisco where the Auxilia1y Water Supply System does not 
extend; and 

WHEREAS, the proposed design for expanding the P01table Water Supply System has been shown to be 
a highly cost effective and functionally adaptable method of providing the means by which firefighters 
can attack multiple conflagrations simultaneously; 

WHEREAS, the SFFD is working with Senator Dianne Feinstein and Speaker of the House Nancy Pelosi 
in seeking these grant funds, now therefore, be it 

RESOLVED, That the Fire Commission encourages the Fire Department to actively pursue grant funds in 
the amount of $9.785 million from the Federal government, to expand the Portable Water Supply System 
and train SFFD uniformed members, the Fire Reserve, and other members of the community who may 
assist the SFFD in times of disaster. 

Adopted at the Regular Meeting of the San Francisco Fire Commission on January 14, 2010. 

Ayes: 
Nays: 

4 (Makras, Nakajo, Lau, Evans) 
0 

Monica Quattrin, Commission Secretary 
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Frequently Asked Questions -
Fire Suppression Water Systems Services of the San Francisco Public UtiHties Commission 

The Auxiliary Water Supply System (AWSS) is a non-potable fire-suppression water system that was built the 
decade following the catastrophic 1906 San Francisco earthquake. The purpose of the AWSS is to provide the 
San Francisco Fire Department (SFFD) with a high-pressure fire suppression water system that can be utilized 
during large fires. The system is vital for protection against the loss of life, homes, and businesses from fire 
following an earthquake and non-earthquake multiple-alarm fires. 

There are two aspects of the AWSS that are critical to its success: 

1. Distribution infrastructure: The AWSS consists of over 135 miles of high-pressure pipeline and 
hydrants. The system utilizes approximately 30 seismically-reliable motorized valves, allowing the 
SFPUC to valve off sections of the system, to ensure that pressure is maintained in areas where 
fires are occurring. 

2. The water supply that feeds into the AWSS distribution infrastructure. The primary source of 
the AWSS is the SFPUC's Hetch Hetchy Water System. 

The original AWSS system consisted of three reservoirs and two seawater pumping stations. Their capacities: 

• 10.5 million gallon Twin Peaks Reservoir, 

• 0.5 million gallon Ashbury Heights Tank, and 

• 0.75 million gallon Jones Street Tank. 

• Seawater pump station #1: 10,000 GPM (located in SOMA) 

• Seawater pump station #2: 10,000 GPM (located near Aquatic Park) 

In 2010, the management of the AWSS was transferred to the San Francisco Public Utilities Commission 
(SFPUC). A shared goal of the SFPUC and SFFD is doing the following to expand and improve the reliability of 
the water supply serving the AWSS. The agencies have undertaken the following to do so: 

• 95% completion of the $4.8 billion Water System Improvement Program (WSIP), providing robust 
seismic upgrades to the pipelines, reservoirs, and infrastructure that supply water to San Francisco 
and the greater Bay Area; 

• Added a larger pipe to increase the speed of re-filling the Twin Peaks reservoir from the 11 million 
gallon Summit Reservoir; 

• Connecting the 70 million gallon South Basin of the University Mound Reservoir to AWSS 
(expected completion in 2018); 

• Replaced the engines and installed remote control capabilities for Seawater pump station #1 to allow 
for remote operation; 

• Structural and seismic upgrades of Seawater pump station #2 (expected completion in 2020); 

• Designing the installation of a pump station at Lake Merced to feed into the AWSS in the future if 

funding is available; 



• Analyzing the usage of the 90 million gallon North Basin of Sunset Reservoir as a water Supply for a 
Potable AWSS in the Sunset and Richmond Districts; and 

• Investigating the installation of a seawater pump station at Ocean Beach to serve as a secondary 
source of water for fire suppression for the Sunset and Richmond Districts. 

In addition to the AWSS, the SFPUC's low-pressure drinking water system and its low-pressure hydrants, as well 
as approximately 180 cisterns throughout San Francisco, can be pumped and utilized by SFFD Fire Trucks for 
fire-suppression. 

The AWSS was built after the 1906 earthquake, and its location, primarily in the northeast portion of 
San Francisco, corresponds to the location of the central business district and the majority of the city's 
population at that time. 

The San Francisco Public Utilities Commission (SFPUC), SFFD, and San Francisco Public Works (SFPW) are 
committed to increasing fire protection throughout San Francisco. Since the passage of the Earthquake Safety 
and Emergency Response Bond in 2010, the three agencies have been implementing projects to improve the 
system's seismic reliability and range of coverage. The three agencies will continue to implement projects 
utilizing new and proven technologies that improve upon the original system design. There have been many 
advancements in earthquake resistant pipeline design and materials, hydrants, and seismic valves since the 
early 1900s, and the SFPUC intends to use the best possible technology available to meet the performance 
standards of the SFFD. Please standby for future updates to the SFPUC web page for images, graphics, and 
maps showcasing the original AWSS system, recent upgrades, and future projects. 

The SFFD owned and managed the AWSS and the fire hydrants on the potable water system from the early 
1900s until 2010. During this time the SFFD collaborated with staff from San Francisco Public Works (SFPW) 
to implement upgrades to the system. In 2010, the AWSS was transferred to the SFPUC, the City's experts in 
water supply piping systems. By bringing in the SFPUC to work with SFFD and SFPW, City leaders created an 
interagency team with all of the expertise needed to manage, operate, and update the AWSS. 

The SFFD is considered the end user of the system, and therefore system improvements and expansion 
completed by SFPUC must meet the rigorous and high-quality standards of the SFFD. The SFFD and SFPUC 
meet monthly to discuss operations of the AWSS, report on maintenance activities, review capital and 
developmental project design and status, and communicate on policies and procedures that affect both 
departments. 

This partnership presents the best of both worlds for San Franciscans. The women and men of SFFD are 
internationally-recognized for their expertise, experience, and bravery in fighting fires. Similarly, the SFPUC, 
with its Hetch Hetchy Water System, is recognized as one of the top water agencies in the world. The SFPUC 
has hundreds of engineers that are experts in designing, expanding, and improving water systems. Additionally, 
the SFPUC has over 80 plumbers and dozens of construction management experts in-house that are dedicated 
to providing high-quality maintenance and oversight of the construction projects needed to keep the AWSS 
functioning for the SFFD's use. 

With the two agencies working together, in partnership with SFPW, the City of San Francisco has the experts it 
needs to successfully operate, expand, and improve the AWSS. 



When the SFPUC took over control of the system, the agency worked with SFFD to complete a review of all 
existing facilities and a comprehensive Planning Study. 

The analysis modeled the hydraulic reliability of the existing AWSS after a major earthquake. In this context of 
this study, hydraulic reliability is defined as the percentage of the water needed by SFFD to fight fires that would 
be met by the AWSS and other sources after a 7.8 earthquake on the San Andreas Fault. 

Our analysis showed that the 2010 AWSS was 47% reliable, and thus only able to provide about half of the 
water needed for city-wide firefighting following a 7.8 earthquake. Utilizing this information, the SFPUC, SFFD, 
and SFPW identified projects that would increase system reliability and could be funded by the 2010 and 2014 
Earthquake Safety and Emergency Response (ESER) Bonds authorized by San Francisco voters. Decisions on 
which projects to implement utilizing bond funds are based on a given project's ability to improve the reliability 
score for the Fire Response Area that the given project serves and to increase the likelihood of delivering 
water after an earthquake. 

Bond-funded projects make seismic upgrades to the system and repair, replace, and extend system 
components to increase the ability to provide adequate water for firefighting. Funding is allocated to repair, 
replace, and extend system components to improve the ability to provide adequate water for firefighting 
purposes following a major earthquake and during multiple-alarm fires from other causes. This includes 
repairs and upgrades to core facilities, pipelines, and tunnels, and construction of new cisterns. 

The following projects have been completed utilizing the funds from the 2010 and 2014 bonds: 

• Installation of 30 new cisterns (with 15 of these cisterns installed in the Sunset and 
Richmond districts); 

• Reliability upgrades at the three primary source supplies - Twin Peaks Reservoir, Ashbury Heights Tank, 
and Jones Street Tank; 

• Added a larger pipe to increase the speed of re-filling the Twin Peaks reservoir from the 11 million 
gallon Summit Reservoir; 

• Replaced the engines and installed remote control capabilities for Seawater pump station #1 to allow 
for remote operation; 

• 6 pipeline and tunnel projects. 

The following projects are in construction and/or design phase: 

• Connecting the 70 million gallon South Basin of the University Mound Reservoir to AWSS 
(expected completion in 2018); 

• 16 pipeline and tunnel projects; 

• Motorizing critical seismically-reliable valves for remote control, and improving the electronic control 
system of the valves; and 

• Structural and seismic upgrades of Seawater pump station #2 (expected completion in 2020); 

• Designing the installation of a pump station at Lake Merced to feed into the AWSS in the future if 
funding is available; 

• Preliminary analysis for a Potable AWSS for the Sunset and Richmond Districts. Additional 
information on that system can be found in questions 6-11. 

Once fully completed, the projects implemented with the ESER 2010 bond funds will increase the citywide 
reliability score from 47% to 67%. The full completion of the projects implemented with the ESER 2014 bond 
funds will increase the citywide reliability score from 67% to 87%. Construction of additional recommended 
future projects will increase the citywide reliability score to 96%. 



Overseeing the selection and implementation of AWSS projects is the Management Oversight Committee 
consisting of SFPUC General Manager Harlan Kelly, SFFD Chief Joanne Hayes-White, SFPW Director Mohammed 
Nuru, and SFPUC Assistant General Manager of Water Steve Ritchie. 

The San Francisco Capital Planning Committee, consisting of the City Administrator and including the President 
of the Board of Supervisors, the Mayor's Budget Director, the Controller, the City Planning Director, the Director 
of Public Works, the Airport Director, the Executive Director of the Municipal Transportation Agency, the General 
Manager of the Public Utilities System, the General Manager of the Recreation and Parks Department, and the 
Executive Director of the Port of San Francisco, reviews the progress and implementation of AWSS capital 
projects. Capital Planning Committee meetings are open to the public. Please find more info at the 
Committee's webpage. 

The word "potable" is defined as "safe to drink". The Potable AWSS currently under analysis will connect to the 
90 million gallon North Basin of the Sunset Reservoir, and will provide a high-pressure firefighting system for 
the SFFD to fight fires in the Richmond and Sunset Districts. The Potable AWSS will meet the same rigoro!lls 
standards required by SFFD to fight large fires, and will utilize the same earthquake resistant pipes, 
seismically-reliable valves, hydrants, and components utilized by the AWSS, and therefore will be desig111ed 
to function at the high-pressure level req1.1ired by SFFD. The Potable AWSS project is currently in the planning 
and analysis phase. The SFPUC will work with SFFD to design the system with operational capabilities and 
design criteria standards equal to or exceeding the existing AWSS. 

The Potable AWSS will also have roughly 5 connections to potable water pipes in the Sunset and Richmond 
districts. These connections will utilize the same valves as the 30 valves the existing AWSS currently uses 
to isolate sections of the AWSS to maintain system pressure. Additionally, these 5 valves will be tested at the 
same schedule as the existing valves to ensure their performance during an incident. During non-fire events, 
the Potable AWSS pipeline will be one of many pipes supplying drinking water to the Richmond and Sunset 
districts. 

In the event of a major fire, the approximately five isolation valves will be closed automatically, remotely, or 
manually, which are the same methods that the 30 valves on the existing AWSS utilize. These five isolation 
valves will be closed so that the Potable AWSS will be disconnected from the City's low-pressure water system 
and therefore can provide reliable high-pressure water for fire-fighting. If the Potable AWSS is isolated for 
firefighting use, homes and businesses will continue to be served by other redundant low-pressure drinking 
water distribution pipes, assuming that those low-pressure pipes have not incurred numerous breaks and leaks 
during the earthquake. 

An additional benefit of the Potable AWSS is that it will be designed and constructed to meet required AWSS 
performance standards, and the system will be rated to meet drinking water standards. This means that after 
firefighting following an earthquake, the Potable AWSS will be able to provide drinking water to the Sunset and 
Richmond Districts even if the City's low-pressure drinking water distribution system incurs numerous breaks 
and leaks. 



Yes. The Potable AWSS will be designed to meet all SFFD performance requirements. The SFFD will not reduce 
or lower their robust performance standards, and therefore the SFPUC must design, construct, maintain, and 
operate the Potable AWSS system to meet these standards. The SFPUC is currently working in conjunction with 
SFFD to design a system that will have pressure and performance capabilities equal to or exceeding AWSS. 

Yes. The Potable AWSS will use earthquake resistant piping that is equal or better than the current AWSS piping 
design standard. Additionally, the Potable AWSS will utilize the same seismically-reliable valves as the 30 
existing valves currently utilized by the AWSS to isolate sections of the system to ensure supply reliability in 
areas with fires. The hydrants utilized will also be the same as the existing AWSS. All of these components will 
be able to property function at the high-pressure levels required by SFFD. 

The potable AWSS will be isolated after an earthquake from the remainder of the distribution system by 
seismically-reliable motorized valves using the same method and equipment as current AWSS valves. All valves, 
future and existing, have redundant safeguards and a maintenance program that will ensure their performance. 
The valves can be operated manually if the valve actuators fail, just like the existing AWSS motorized valves. 
The valves are utilized by the existing AWSS and the future Potable AWSS to isolate sections of pipe to ensure 
that the systems provide the water supply and pressure needed by SFFD to fight big fires. 

The quantity of the motorized valves on the future Potable AWSS will be dependent on the length of the Potable 
AWSS pipeline constructed, but is anticipated to be approximately 5 valves. 

Only one other city in the world, Vancouver, B.C. Canada, has been identified as having an isolated secondary 
firefighting system similar to the existing AWSS. Vancouver's system is less than 10 miles in length, while ours 
has over 135 miles. 

To our knowledge, all other cities rely on their low-pressure potable water system and hydrants for fire-fighting. 
In Japan, a country that has similar seismic risk to that of San Francisco, cities utilize a system similar to the 
proposed Potable AWSS. The Japanese system is designed similar to our proposed Potable AWSS - for fighting 
a large fire after an earthquake, seismically-reliable water transmission mains and hydrants are isolated from 
the rest of the distribution system using seismically-reliable valves. This allows the Japanese's seismically 
reliable mains to be increased in pressure and used for fire-fighting. After the fires are suppressed, the 
Japanese system is used to provide drinking water to residents and businesses. 

Recently a team of Japanese water engineers came to San Francisco to showcase the success of their piping 
system and their experience using Kubota pipes to SFPUC and SFFD staff. The Japanese team highlighted the 
success of their system and its piping in its utilization after earthquakes to fight fires. 

Japan's successful implementation and use of a system similar to the proposed Potable AWSS showcases that 
the approach and technology do work in fighting fires after a major earthquake. 



The North and South Basins have a combined capacity of 176 million gallons. The North Basin, with a capacity 
of 90 million gallons, will be connected to the Potable AWSS. The North Basin recently underwent a $64 million 
seismic upgrade, and is designed to withstand a 7.9 San Andreas Fault earthquake. It can be isolated from the 
South Basin, and therefore all 90 million gallons could be used for firefighting purposes. 

If firefighting requires a flow of 14,000 gallons per minute for the Sunset and Richmond districts, the 90 million 
gallon water supply in the North Basin of Sunset Reservoir will last for 4.5 days. This assumes that no 
additional water is added from the Hetch Hetchy Water System, which is very unlikely. Please see question 
#12 for additional info. 

During an emergency situation, the South basin of Sunset Reservoir will be isolated from the North Basin, 
allowing the North Basin to be used solely for firefighting purposes. The 86 million gallon South Basin will still 
be connected to the City's low-pressure drinking water distribution piping system so that residents and 
businesses can receive drinking water while fires are being fought. In an Earthquake situation, residents and 
businesses may not receive continuous drinking water from the South Basin as fires are being fought, if there 
are breaks and/or leaks in the low-pressure drinking water pipes that connect to the South Basin. After the fires 
are put out, the Potable AWSS, connected to the North Basin, will be able to provide drinking water to the 
Sunset and Richmond Districts, even if the City's low-pressure drinking water distribution system incurs 
numerous breaks and leaks. 

In 2008, seismic improvements to the North Basin of Sunset Reservoir were completed for $64 million under 
the SFPUC's Water System Improvement Program (WSIP). Also under the WSIP, seismic improvements were 
made on the pipelines leading to Sunset Reservoir. Thus, it is anticipated that the reservoir can be 
replenished from the Hetch Hetchiy Water System within 24 hours of a major seismic event. Therefore, 
the Hetch Hetchy Water System will be able to re-fill the North Basin of the Sunset Reservoir prior to the 
Potable AWSS draining it after 4.5 days of use. 

The Hetch Hetchy Water System consists of 9 reservoirs, capable of supplying up to 265 million gallons of water 
per day. The WSIP includes $4.8 billion in upgrades to the system, increasing its seismic reliability and ability to 
provide water to the Bay Area after a large earthquake. 

The primary water source for the existing AWSS is the 10 million gallon Twin Peaks Reservoir, 0.5 million gallon 
Ash bury Heights Tank, and 0.75 million gallon Jones Street Tank. As part of the AWSS bond-funded projects, the 
Summit Reservoir, with its 11 million gallons of storage, can now be better used by the AWSS. This reservoir 
serves as a back-up, and would only be utilized by the AWSS during a large fire. 

If additional water sources are needed, there are 2 seawater pump stations on the east side of San Francisco 
that can be utilized to supply a back-up water supply to the AWSS. There have been no known uses of these 2 
stations during a fire since their installation in the early 1900s. 



The Sunset Reservoir North Basin, with its large capacity and seismic reliability, provides an excellent, existing 
supply that can be used for the proposed Potable AWSS at no additional cost to rate payers. This reservoir is 
nine times larger than the existing Twin Peaks reservoir, the primary source utilized by the AWSS. 

In the future, an existing SFPUC pump station at Lake Merced will be modified to pump Lake Merced water into 
new AWSS pipelines that will be installed by the Park Merced development project. Eventually, the Park Merced 
AWSS pipeline could be connected to the existing AWSS pipeline near Ocean Avenue. Current work will connect 
the 140 million gallon University Mound Reservoir to the existing AWSS. 

The SFPUC is also analyzing new seawater pump stations that could be developed along Ocean Beach and by 
Hunters Point Shipyard, and will provide updates to the public as the analysis is completed. These future pump 
stations could serve as back-up supplies for the AWSS and Potable AWSS. Please note that the Potable AWSS 
would have to be converted to an AWSS if seawater was used, which would cause the system to lose the benefit 
of being a seismically reliable potable water distribution system for the Sunset and Richmond Districts. 

The Potable AWSS is in the planning phase. Pipeline construction could begin in 2019 if the Management 
Oversite Committee gives direction to proceed with this project. SFPUC is requesting approval for funding of one 
mile of pipeline per year at $10 million per mile. Depending on the final length of Potable AWSS pipeline, the 
construction could be completed in four to eight years. A four-mile pipeline would take four years, while an 
eight-mile pipeline would take eight years. Each mile of pipeline installed provides significantly greater 
firefighting protection. 

Please note that because the Potable AWSS option provides potable water benefits to the Sunset and 
Richmond Districts, bond funding and SFPUC rate payer funds could be used to pay for its implementation. 

The same is not true if a traditional AWSS is deployed in the Sunset and Richmond Districts. Traditional AWSS 
systems can only utilize bond funding. Due to this distinction, a traditional AWSS would likely have a longer 
implementation timeline than a Potable AWSS because there is not enough bond funding in place to complete a 
traditional AWSS at this time. A Potable AWSS project could begin implementation more quickly using SFPUC 
rate payer funds. 

As new developments and population growth occur in San Francisco, the water required for firefighting to 
address post-earthquake fires may change. SFPUC is modelling the effects of new developments on AWSS 
capacity requirements, both within the new developments and in the City as a whole. The SFPUC and SFFD are 
working together to specify new AWSS piping and hydrants required within the new developments. Additionally, 
developers are required to contribute financing towards, or construct, AWSS facilities such as pipelines or pump 
stations, for additional firefighting needs. These requirements are specified in the Development Agreements 
approved by the Board of Supervisors for new, large development projects. 

November 2017 
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Emergency Firefighting Water System Printed 2/26/2019 @ 3:23 PM 
2010 & 2014 Earthquake Safety & Emergency Response Bonds 
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Cisterns 0 0 0 0 0 0 0 0 30 30 
Physical Plant 3 0 0 2 0 0 0 1 4 10 
Ashbury Tank 1 

Jones Street Tank 1 
Lake Merced Pumping Station - conventional AWSS 1 

Lake Merced Pumping Station - potable AWSS 1 
Pumping Station 1 1 
Pumping Station 2 1 

Twin Peaks Reservoir 1 
Twin Peaks Reservoir Joint Sealing 1 

Sunset Reservoir Pumping Station - potable AWSS 1 
University Mound Pumping Station - conventional AWSS 1 

Pipelines & Tunnels 1 2 2 3 0 0 5 6 9 28 
4th Street Connection 1 

Clarendon Supply 1 
Control System 1 

Fillmore & Haight 1 ✓ 

Fort Mason Pier 2 Seawater Manifold 1 
Jones Street Tank Valves 1 

Pipeline Repairs 1 
Planning Study (CS-199) 1 
Pumping Station 1 Tunnel 1 

Seawater Fireboat Manifolds Evaluation 1 
Seawater Suction Connections 1 

Street Valve Motorization 1 
Twin Peaks Reservoir 16" Supply 1 

19th Avenue Pipeline 1 ✓ 

Ashbury Bypass Pipeline 1 ✓ 

Candlestick Point - Carroll Avenue 1 
Columbus & Green Pipeline 1 ✓ 

FWSS - Lake Merced 1 
FWSS - McLaren Park Tanks 1 

FWSS - Street Crossings 1 
FWSS - Sunset Reservoir 1 

Ingleside Pipeline 1 
Irving Street Pipeline 1 .,, 
Lake Merced Pipeline 1 
Mariposa TFB Pipeline 1 

TFB Mission Rock - South Pipeline 1 
Westside Potable AWSS Pipeline 1 

University Mound East Pipeline 1 
Assessments 0 0 0 0 0 0 0 0 12 12 

Ashbury Heights Valve House Evaluation 1 
Jones Street Tank Generator Foundation Evaluation 1 

Jones Street Tank Retaining Walls Assessment 1 
Jones Street Tank Valve House Evaluation 1 

ESER 2014 Project Recommendations 1 
Pipeline Network Surge Analysis 1 

Pumping Station 1 Foundation & Well Evaluation 1 
Pumping Station 1 Tunnel Evaluation (PS1 to bay) 1 
Pumping Station 2 Discharge Tunnels Evaluation 1 

Pumping Station 2 Well Evaluation 1 
Twin Peaks Reservoir Forebays Evaluation 1 

Twin Peaks Reservoir Tunnel Evaluation 1 
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Candidate EFWS Projects 
5/8/2019 

Projects 

Pipeline Projects 
1 Conv. AWSS PL - Diamond Street 

2 Westside Seawater Supply PL 
3 Conv. AWSS PL - Lake Merced 

4 Conv. AWSS PL - College Hill Supply 

5 PEFWS 
6 Conv. AWSS PL - Ingleside (Phase 1) 
7 Conv. AWSS PL - Stanford Heights Supply 
8 Conv. AWSS PL - University Mound East 
9 Conv. AWSS PL - Ingleside (Phase 2) 

10 Conv. AWSS PL - University Mound West 
Subtotal Pipeline Projects 

Supply Projects 
1 Potable EFWS - Lake Merced PS 
2 Conv. AWSS Lake Merced PS 

3 Potable EFWS - Sunset PS 

4 Conv. AWSS University Mound PS 

5 Conv. AWSS Manifold - Pier 33-1/2 

6 PS1 Well 

7 Westside Seawater PS 
8 Conv. AWSS Manifold - Fort Mason Pier 1 
9 Conv. AWSS College Hill Supply PS 
10 Twin Peaks Forebays 
11 Twin Peaks Tunnel 

12 PS1 Tunnel (Phases 1 and 2) 
13 Conv. AWSS Stanford Heights Supply PS 
14 PS2 Discharge Tunnels 
15 PS2Well 

Subtotal Supply Projects 

Infirm Zone Projects 
1 Conv. AWSS PLs - Infirm Zone 7 
2 Conv. AWSS PLs - Infirm Zone 9 

3 Conv. AWSS PLs - Infirm Zone 3, 4, 5 

4 Conv. AWSS PLs - Infirm Zone 1, 2 

5 Conv. AWSS PLs - Infirm Zone 6 
6 Conv. AWSS PLs - Infirm Zone 8 
7 Conv. AWSS PLs - Infirm Zone 10 

Subtotal Infirm Zone Projects 

Other Projects 
1 Conv. AWSS PL - PIPE - Bryant & 11th 
2 Conv. AWSS PL - PIPE - Dolores & 20th 

3 Conv. AWSS PL - PIPE - Brannan St. 
4 Conv. AWSS PL - PIPE - Market St. 

5 Ashbury Valve House 
6 Jones St Generator Foundation 

7 Jones St Valve House 

8 PS2 Remote Operation and Engine Rep!. 

9 Miscellaneous Repairs 

10 Conv. AWSS PL - Surge Protection 
11 Conv. AWSS PL - Valve Renovation 

Subtotal Other Projects 

Development Projects 
1 Potrero PL 
2 Southern Area Supply Projects 

Subtotal Development Projects 

I Grand Total 

1) MW=Hydraulic power (MW) 
(1 MW= 1,341 hp) 

2) S=Scaling factor to lowest $/MW 

Project 
Cost {$M) 
(2018 $) 

4 

4 
34 
195 

6 
18 
23 

14 
19 

317 

40 
10 
34 
20 

5 
2 

8 
25 
6 
8 

13 
26 
5 
4 

206 

16 

10 
33 
32 
18 
7 
19 

135 

16 

9 
36 
28 

5 
1 
5 
12 

15 

4 
6 

136 

14 
166 
180 

974 

No. ofFRA's 
Hydraulic 

Project Scaling Factor 
Directly Cost/MW to Lowest 

Benefited 
Power(MW) 

($M) $/MW 

1 0.7 6 1 .0 
TBD 

1 0.1 25 4.2 
0 0.8 43 7.1 
8 4.1 44 7.3 
1 0.1 53 8.8 
0 0.3 60 10.1 
4 0.4 67 11.2 

1 0.2 78 13.0 
2 0.2 112 18.7 

6.8 

8 4.6 9 1.3 
2 1.5 7 1.0 
8 4.6 7 1.1 

10 2.6 8 1.2 

0 0.4 13 1.9 
0 0.1 13 2.1 

TBD 

0 0.4 21 3.1 
0 1.0 25 3.8 

0 0.2 26 3.9 
0 0.2 34 5.2 
0 0.3 43 6.6 

0 0.6 43 6.6 
0 0.1 67 10.3 
0 0.04 89 13.7 

16.8 

1 0.21 79 1.0 

1 0.03 320 4.1 
3 0.05 666 8.5 
2 0.04 790 10.1 
1 0.00 
1 0.00 
1 0.00 

0.3 

0 0.15 104 1 
0 0.05 197 1.9 
0 0.04 953 9.2 
0 0.03 871 8.4 
0 
0 
0 
0 

0 
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Carroll, John (BOS) 

From: 
Sent: 
To: 
Cc: 

Subject: 

Categories: 

Supervisors: 

Carroll, John (BOS) 
Thursday, July 25, 2019 3:49 PM 
BOS-Supervisors 

tiWMlii 

BOS-Legislative Aides; 'Calvillo, Angela (angela.calvillo@sfgov.org)'; Somera, Alisa (BOS); 
Civil Grand Jury; Kittler, Sophia (MYR); Karunaratne, Kanishka (MYR); Power, Andres (MYR); 
Ma, Sally (MYR); Peacock, Rebecca (MYR); Rosenfield, Ben (CON); Rydstrom, Todd (CON); 
Stevenson, Peg (CON); Lediju, Tonia (CON); Newman, Debra; Campbell, Severin (BUD); 
Holober, Reuben (BUD); Millman Tell, Jennifer (BUD); Rasha Harvey; Lori Campbell; Kelly, 
Naomi (ADM); Khaw, Lynn (ADM); Strong, Brian (ADM); Raphael, Deborah (ENV); Gallotta, 
Peter (ENV); Sheehan, Charles (ENV); Nicholson, Jeanine (FIR); Ludwig, Theresa (FIR); 
Nakajo, Stephen (FIR); Conefrey, Maureen (FIR); Kelly, Jr, Harlan (PUC); Ellis, Juliet (PUC); 
Scarpulla, John; Whitmore, Christopher (PUC); Caen, Ann Moller (PUC); Hood, Donna (PUC); 
Mchugh, Eileen (BOS); GIVNER, JON (CAT) 
2018-2019 Civil Grand Jury Report -Act Now Before it is Too Late: Aggressively Expand and 
Enhance Our High-Pressure Emergency Firefighting Water System 

190786, 190785 

Please find linked below the 2018-2019 Civil Grand Jury report, entitled: Act Now Before it is Too Late: 

Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System, as well as a press release 
memo from the Civil Grand Jury and an informational memo from the Clerk of the Board. 

Act Now Before it is Too Late: Aggressively Expand and Enhance Our High-Pressure Emergency 

Firefighting Water System 

Civil Grand Jury Press Release - July 17, 2019 

Clerk of the Board Memo - July 24, 2019 

I invite you to review the entire matter on our Legislative Research Center by following the link below: 

Board of Supervisors File No. 190785 

Thank you, 

John Carroll 

Assistant Clerk 

Board of Supervisors 

San Francisco City Hall, Room 244 

San Francisco, CA 94102 

(415) 554-4445 

Click here to complete a Board of Supervisors Customer Service Satisfaction form. 

The Legislative Research Center provides 24-hour access to Board of Supervisors legislation and archived matters since August 1998. 

Disclosures: Personal information that is provided in communications to the Board of Supervisors is subject to disclosure under the California Public Records Act and 
the San Francisco Sunshine Ordinance. Personal information provided will not be redacted. Members of the public are not required to provide personal identifying 
information when they communicate with the Board of Supervisors and its committees. All written or oral communications that members of the public submit to the 
Clerk's Office regarding pending legislation or hearings will be made available to all members of the public for inspection and copying. The Clerk's Office does not 
redact any information from these submissions. This means that personal information-including names, phone numbers, addresses and similar information that a 
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BOARD of SUPERVISORS 

City Hall 
·1 Dr. Carlton B. Goodlett Place, Room 244 

San Francisco 94102-4689 
Tel. No. 554-5184 
Fax No. 554-5163 

TDD/TTY No. 554-5227 

MEMORANDUM 

Date: July 24, 2019 

To: Honorable Members, Board of Supervisors . 
From: Angela Calvillo, Clerk of the Board 

Subject: 2018-2019 CIVIL GRAND JURY REPORT - Act Now Before it is Too Late: 
Aggressively Expand and Enhance Our High-Pressure Emergency 
Firefighting Water System 

On July 17, 2019, the 2018-2019 Civil Grand Jury issued a press release, publicly announcing 
issuance of their report, entitled: 

Act Now Before it is Too Late: Aggressively Expand and Enhance Our High
Pressure Emergency Firefighting Water System 

On July 18, 2019, the Civil Grand Jury issued an updated report, including appendices which we 
inadvertently omitted from the July 17 public release. 

Pursuant to California Penal Code, Sections 933 and 933.05, the Board must: 

1. Respond to the report within 90 days of receipt, or no later than October 15, 2019; and 
2. For each finding the Department response shall: 

• agree with the finding; or 
• disagree with the finding, wholly or partially, and explain why. 

3. For each recommendation the Department shall report that: 
• the recommendation has been implemented, with a summary of how it was 

implemented; 
• the recommendation has not been, but will be, implemented in the future, with a timeframe 

for implementation; 
• the recommendation requires further analysis, with an explanation of the scope of the 

analysis and timeframe of no more than six months from the date of release; or 
• the recommendation will not be implemented because it is not warranted or reasonable, 

with an explanation. 

Pursuant to San Francisco Administrative Code, Section 2.10, in coordination with the Committee 
Chair, the Clerk will schedule a public hearing before the Government Audit and Oversight 
Committee to allow the Board the necessary time to review and formally respond to the findings 
and recommendations. 

Continues on following page 



Civil Grand Jury Report 
Act Now Before it is Too Late: Aggressively Expand and Enhance 
Our High-Pressure Emergency Firefighting Water System 
July 23, 2019 
Page 2 

The Budget and Legislative Analyst will prepare a resolution, outlining the findings and 
recommendations for the Committee's consideration, to be heard at the same time as the hearing 
on the report. These matters are anticipated for hearing in Government Audit and Oversight 
during a regular committee meeting in September 2019. 

If you have any questions, please contact John Carroll, Assistant Clerk, at (415) 554 4445. 

Attachments: July 17, 2019 Press Release; and 
July 18, 2019 Updated Report: Act Now Before it is Too Late: Aggressively 
Expand and Enhance Our High-Pressure Emergency Firefighting Water 
System 

c: 
Honorable Garrett L. Wong, Presiding Judge 
Sophia Kittler, Mayor's Office 
Kanishka Karunaratne Cheng, Mayor's Office 
Andres Power, Mayor's Office 
Sally Ma, Mayor's Office 
Rebecca Peacock, Mayor's Office 
Jon Givner, Office of the City Attorney 
Ben Rosenfield, City Controller 
Todd Rydstrom, Office of the Controller 
Peg Stevenson, Office of the Controller 
Tonia Lediju, Office of the Controller 
Alisa Somera, Office of the Clerk of the Board 
Debra Newman, Office of the Budget and 

Legislative Analyst 
Severin Campbell, Office of the Budget and 

Legislative Analyst 
Reuben Holober, Office of the Budget and 

Legislative Analyst 
Jennifer Millman Tell, Office of the Budget and 

Legislative Analyst 
Rasha Harvey, 2018-2019 Foreperson, San 

Francisco Civil Grand Jury 
Lori Campbell, 2017-2018 Foreperson, San 

Francisco Civil Grand Jury 
Naomi M. Kelly, City Administrator, Office of the City 

Administrator 

Lynn Khaw, Office of the City Administrator 
Brian Strong, Office of the City Administrator 
Debbie Raphael, Director, Department of the 

Environment 
Peter Gallotta, Department of the Environment 
Charles Sheehan, Department of the Environment 
Jeanine Nicholson, Chief, Fire Department 
Theresa Ludwig, Fire Department 
Stephen Nakajo, President, Fire Commission 
Maureen Conefrey, Fire Commission 
Harlan L. Kelly, Jr., General Manager, San 

Francisco Public Utilities Commission 
Juliet Ellis, San Francisco Public Utilities 

Commission 
John Scarpulla, San Francisco Public Utilities 

Commission 
Christopher Whitmore, San Francisco Public 

Utilities Commission 
Ann Moller Caen, President, San Francisco Public 

Utilities Commission 
Donna Hood, San Francisco Public Utilities 

Commission 



CITY AND COUNTY OF SAN FRANCISCO 

2018 - 2019 CIVIL GRAND JURY 

FOR IMMEDIATE RELEASE 

Contacts: Rasha Harvey, Foreperson, 415-716-8258 
Stephen Garber, Committee Chairperson, 510-682-4693 

*** PRESS RELEASE*** 

ACT NOW BEFORE rr IS TOO LATE: AGGRESSIVELY EXPAND AND 
ENHANCE OUR EMERGENCY FIREFIGHTING WATER SYSTEM 

San Francisco, CA, July 17, 2019 - San Francisco is notoriously vulnerable to fires following a 
major earthquake. Today, the City has a seismically safe high-pressure Auxiliary Water Supply 
System (A WSS) -- separate and distinct from the low-pressure municipal water supply system -
that provides excellent firefighting protection to parts of the City. However, the Civil Grand Jury 
found that large parts of the City, such as the outer Richmond, outer Sunset, and 
Bayview/Hunters Point, among others, do not have a high-pressure A WSS, and would be 
particularly vulnerable to fire damage when the next major earthquake strikes. 

City leaders have known about this deficiency for decades, but have yet to develop concrete plans or 
a time line to provide a robust emergency firefighting water supply for all neighborhoods. In 2014, 
the US Geological Survey estimated that there is a 72 percent chance of a 6.7 or greater magnitude 
earthquake striking the Bay Area by 2043. Plans to develop a seismically safe high-pressure AWSS 
for the western portion of the City are now moving forward. However, at the City's current pace and 
funding levels, expansion of A WSS protections to inadequately protected neighborhoods will not be 
completed for 35 years or more - well after the USGS predicts that one or more major earthquakes 
will strike. The Civil Grand Jury, therefore, recommends that, by the end of 2020, the City present a 
detailed plan to extend A WSS protections to all neighborhoods, with an accelerated completion date 
of no later than 2034. 

As an interim measure, the Grand Jury strongly recommends that the Mayor and the Board of 
Supervisors approve the San Francisco Fire Department's (SFFD) request to replace and expand its 
portable water supply system (PWSS). Comprised of specially equipped trucks ("hose tenders"), the 
PWSS can distribute pressurized water from many sources for long distances, and can be built and 
operational in one to two years. The Grand Jury recommends that these new PWSS hose tenders be 
strategically placed in Districts 1, 4, 7, and 11 -- neighborhoods lacking in AWSS protections. 
Although the Mayor's draft budget includes funds for 4 new hose tenders, this is barely sufficient to 
replace the current inventory of 5 tenders, all of which are past their useful lives. 

The Grand Jury also recommends that the San Francisco Public Utilities Commission and the SFFD 
jointly develop "best practices" to ensure the proper maintenance of all A WSS assets, and that these 
agencies adopt and implement annual emergency response exercises, which include simulated 
earthquake drills using both A WSS and PWSS assets. 



ACT NOW BEFORE IT IS TOO LATE 

Experts tell us that San Francisco is overdue for another major earthquake like the one that 
devastated the City in 1906. Nevertheless, City officials have not prioritized plans to expand the 
high-pressure emergency firefighting water supply to all neighborhoods. This is a problem that 
threatens the lives and property of over one-third of our City's residents. City officials should make 
the expansion of emergency firefighting protections to all San Franciscans a matter of high priority, 
before it is too late. 

Civil Grand Jury reports may be viewed online at http://civilgrandjury.sfgov.org/report.html. 

### 
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2017-2018 CIVIL GRAND JURY FINDINGS, RECOMMENDATIONS, AND RESPONSES TO FINDINGS AND RECOMMENDATIONS 

Report Title 
Finding Respondent Assigned by 

Finding Response RU 
Recommendation Respondent Assigned by Recommendation 

[Publication Date] 
FU (text may be duplicated due to spanning and CGJ 

(Agree/Disagree) 
Finding Response Text 

[for HI] 
(text may be duplicated due to spanning and CGJ Response Recommendation Response Text 

multiple respondent effects) [Response Due Date] multiple respondent effects) [Response Due Date] (Implementation) 

Act Now Before It Is F4 The City's high-pressure emergency water Mayor Rl By no later than December 31, 2020, the Mayor 

Too Late: supply system, known as the Auxiliary Water [September 15, 2019] [for Fl-F6] Mayor, the SFPUC, the SFFD, and the Office of [September 15, 2019] 

Aggressively Expand Supply System (AWSS), does not cover large Resilience and Capital Planning should jointly 

and Enhance Our parts ofSupervisorial Districts 1, 4, 7 and 11, present to the Board of Supervisors a detailed 

High-Pressure roughly one-third of the City's developed area. p!an to ensure the City is well prepared to fight 

Emergency As a result, these districts are not adequately fires in all parts of San Francisco in the event of 

Firefighting Water protected from fires after a major earthquake. a 1906-magnitude (7.8) earthquake. 

System 

[July 17, 2019] 

Act Now Before It Is F4 The City's high-pressure emergency water Mayor R2 The plan discussed in Recommendation Rl Mayor 

Too Late: supply system, known as the Auxiliary Water [September 15, 2019] [for Fl-F6] should include a detailed proposal, including [September 15, 2019] 

Aggressively Expand Supply System (AWSS), does not cover large financing sources, for the installation within 15 

and Enhance Our parts of Supervisorial Districts 1, 4, 7 and 11, years of a high-pressure, multi-sourced, 

High-Pressure roughly one-third of the City's developed area. seismically safe emergency water system for 

Emergency As a result, these districts are not adequately those parts of the City that don't currently have 

Firefighting Water protected from fires after a major earthquake. one, i.e., by no later than June 30, 2034. 

System 

[July 17, 2019] 

Act Now Before It Is FS A high-pressure, multi-sourced, seismically safe Mayor Rl By no later than December 31, 2020, the Mayor 

Too Late: emergency firefighting water supply will be [September 15, 2019] [for Fl-F6] Mayor, the SFPUC, the SFFD, and the Office of [September 15, 2019] 

Aggressively Expand costly but is essential to protect the City Resilience and Capital Planning should jointly 

and Enhance Our present to the Board of Supervisors a detailed 

High-Pressure plan to ensure the City is well prepared to fight 

Emergency fires in all parts of San Francisco in the event of 

Firefighting Water a 1906-magnitude (7.8) earthquake. 

System 

[July 17, 2019] 

Act Now Before It Is FS A high-pressure, multi-sourced, seismically safe Mayor R2 The plan discussed in Recommendation Rl Mayor 

Too Late: emergency firefighting water supply will be [September 15, 2019] (for Fl-F6] should include a detailed proposal, including [September 15, 2019] 

Aggressively Expand costly but is essential to protect the City. financing sources, for the installation within 15 

and Enhance Dur years of a high-pressure, multi-sourced, 

High-Pressure seismically safe emergency water system for 

Emergency those parts of the City that don't currently have 

Firefighting Water one, i.e., by no later than June 30, 2034. 

System 

{July 17, 2019] 

Act Now Before It ls FS A high-pressure, multi-sourced, seismically safe Mayor RB By no later than June 30, 2022, the Mayor and Mayor 

Too Late: emergency firefighting water supply will be [September 15, 2019] [for F5, F6, the Board of Supervisors should analyze {September 15, 2019] 

Aggressively Expand costly but is essential to protect the City. F11] whether to propose a separate bond for the 

and Enhance Our development of a high-pressure, multi-sourced, 

High-Pressure seismically safe emergency water system for 

Emergency those parts of the City that don't currently have 

Firefighting Water one, with a target date of completing 

System construction by no later than June 30, 2034. 

[July 17, 2019] 

Act Now Before It Is F6 Unless the City increases funding levels, it will Mayor Rl By no later than December 31, 2020, the Mayor 

Too Late: be several decades (i.e., after the USGS predicts [September 15, 2019] [for Fl-F6) Mayor, the SFPUC, the SFFD, and the Office of [September 15, 2019] 

Aggressively Expand one or more major earthquakes will occur) Resilience and Capital Planning should jointly 

and Enhance Our before the southern parts of the City have a present to the Board of Supervisors a detailed 

High-Pressure high-pressure, multi-sourced, seismically safe plan to ensure the City is well prepared to fight 

Emergency emergency firefighting water supply. fires in all parts of San Francisco in the event of 

Firefighting Water a 1906-magnitude (7.8) earthquake. 

System 

[July 17, 2019] 

Act Now Before It Is F6 Unless the City increases funding levels, it will Mayor R2 The plan discussed in Recommendation Rl Mayor 

Too Late: be several decades (i.e., a~er the USGS predicts [September 15, 2019] {for Fl-F6] should include a detailed proposal, including [September 15, 2019] 

Aggressively Expand one or more major earthquakes will occur) financing sources, for the installation within 15 

and Enhance Dur before the southern parts of the City have a years of a high-pressure, multi-sourced, 

High-Pressure high-pressure, multi-sourced, seismically safe seismically safe emergency water system for 

Emergency emergency firefighting water supply. those parts of the City that don't currently have 

Firefighting Water one, i.e., by no later than June 30, 2034. 

System 

[July 17, 2019] 
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2017-2018 CIVIL GRAND JURY FINDINGS, RECOMMENDATIONS, AND RESPONSES TO FINDINGS AND RECOMMENDATIONS 

F6 

F6 

Fll 

Fl 

Fl 

F2 

F2 

Unless the City increases funding levels, it will Mayor 

be several decades (i.e., after the USGS predicts [September 15, 2019] 

one or more major earthquakes will occur) 

before the southern parts of the City have a 

high-pressure, multi-sourced, seismically safe 

emergency firefighting water supply. 

Unless the City increases funding levels, it will Mayor 

be several decades (i.e., after the USGS predicts [September 15, 2019] 

one or more major earthquakes will occur) 

before the southern parts of the City have a 

high-pressure, multi-sourced, seismically safe 

emergency firefighting water supply. 

The City does not have a timeline to fund and 

complete development of a high-pressure, 

multi-sourced, seismically safe emergency 

water supply for all parts of the City, including 

poor neighborhoods that historically have not 

been as well protected as the downtown 

business district and many richer 

neighborhoods. 

Mayor 

[September 15, 2019] 

Fires resulting from an earthquake represent a General Manager, San 

significant risk of widespread damage and Francisco Public Utilities 

potential loss of life in San Francisco. Commission 

[September 15, 2019] 

Fires resulting from an earthquake represent a General Manager, San 

significant risk of widespread damage and Francisco Public Utilities 

potential loss of life in San Francisco. Commission 

[September 15, 2019] 

The municipal water supply system (MWSS) is General Manager, San 

highly vulnerable to damage from a major Francisco Public Utilities 

earthquake and is not a reliable source for 

water supply for firefighting after a major 

earthquake. 

Commission 

[September 15,2019] 

The municipal water supply system (MWSS) is General Manager, San 

highly vulnerable to damage from a major Francisco Public Utilities 

earthquake and is not a reliable source for 

water supply for firefighting after a major 

earthquake. 

Commission 

[September 15, 2019] 

F4 The City's high-pressure emergency water General Manager, San 

supply system, known as the Auxiliary Water Francisco Public Utilities 

Supply System (AWSS), does not cover large Commission 

parts of Supervisorial Districts 1, 4, 7 and 11, [September 15, 2019] 

roughly one-third of the City's developed area. 

As a result, these districts are not adequately 

protected from fires after a major earthquake. 

R4 As interim measure, by no later than June 30, Mayor 

[for F6-F7] 2021, the City should purchase the 20 new [September 15, 2019] 

PWSS hose tenders being requested by the 

SFFD, to replace and expand its currently 

inadequate inventory. 

RB By no later than June 30, 2022, the Mayor and 

[for FS, F6, the Board of Supervisors should analyze 

Fll] whether to propose a separate bond for the 

development of a high-pressure, multi-sourced, 

seismically safe emergency water system for 

those parts of the City that don't currently have 

one, with a target date of completing 

construction by no later than June 30, 2034. 

RB By no later than June 30, 2022, the Mayor and 

[for FS, F6, the Board of Supervisors should analyze 

Fll] whether to propose a separate bond for the 

development of a high-pressure, multi-sourced, 

seismically safe emergency water system for 

those parts of the City that don't currently have 

one, with a target date of completing 

construction by no later than June 30, 2034. 

Mayor 

[September 15, 2019] 

Mayor 

[September 15, 2019] 

Rl By no later than December 31, 2020, the General Manager, San 

[for Fl-F6] Mayor, the SFPUC, the SFFD, and the Office of Francisco Public Utilities 

Resilience and Capital Planning should jointly Commission 

present to the Board of Supervisors a detailed [September 15, 2019] 

plan to ensure the C\ty is well prepared to fight 

fires in all parts of San Francisco in the event of 

a 1906-magnitude (7.8) earthquake. 

R2 The plan discussed in Recommendation Rl General Manager, San 

[for F1-F6] should include a detailed proposal, including Francisco Public Utilities 

financing sources, for the installation within 15 Commission 

years of a high-pressure, multi-sourced, [September 15, 2019] 

seismically safe emergency water system for 

those parts of the City that don't currently have 

one, i.e., by no later than June 30, 2034. 

Rl By no later than December 31, 2020, the General Manager, San 

[for F1-F6] Mayor, the SFPUC, the SFFD, and the Office of Francisco Public Utilities 

Resilience and Capital Planning should joint!y Commission 

present to the Board of Supervisors a detailed [September 15, 2019] 

plan to ensure the City is well prepared to fight 

fires in all parts of San Francisco in the event of 

a 1906-magnitude (7.8) earthquake. 

R2 The plan discussed in Recommendation Rl General Manager, San 

[for Fl-F6] should include a detailed proposal, including Francisco PubllC Utilities 

financing sources, for the installation within 15 Commission 

years of a high-pressure, multi-sourced, [September 15, 2019] 

seismically safe emergency water system for 

those parts of the City that don't currently have 

one, i.e., by no later than June 30, 2034. 

Rl By no later than December 31, 2020, the General Manager, San 

[for Fl-F6] Mayor, the SFPUC, the SFFD, and the Office of Francisco Public Utilities 

Resilience and Capital Planning should jointly Commission 

present to the Board of Supervisors a detailed [September 15, 2019] 

plan to ensure the City is well prepared to fight 

fires in al! parts of San Francisco in the event of 

a 1906-magnitude (7.8) earthquake. 
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2017-2018 CIVIL GRAND JURY FINDINGS, RECOMMENDATIONS, AND RESPONSES TO FINDINGS AND RECOMMENDATIONS 

F4 The City's high-pressure emergency water General Manager, San 

FS 

FS 

F6 

F6 

F8 

F9 

supply system, known as the Auxiliary Water Francisco Public Utilities 

Supply System {AWSS), does not cover large Commission 

parts ofSupervisorial Districts 1, 4, 7 and 11, [September 15, 2019] 

roughly one-third of the City's developed area. 

As a result, these districts are not adequately 

protected from fires after a major earthquake. 

A high-pressure, multi-sourced, seismically safe General Manager, San 

emergency firefighting water supply will be 

costly but is essential to protect the City. 

Francisco Public Utilities 

Commission 

[September 15, 2019] 

A high-pressure, multi-sourced, seismically safe General Manager, San 

emergency firefighting water supply will be Francisco Public Utilities 

costly but is essential to protect the City. Commlssion 

[September 15, 2019] 

Unless the City increases funding levels, it will General Manager, San 

be several decades (i.e., after the USGS predicts Francisco PubllC Utmties 

one or more major earthquakes will occur) Commission 

before the southern parts of the City have a [September 15, 2019] 

high-pressure, multi-sourced, seismically safe 

emergency firefighting water supply. 

Unless the City increases funding levels, it will General Manager, San 

be several decades (i.e., after the USGS predicts Francisco Pub!ic Utilities 

one or more major earthquakes will occur) Commission 

before the southern parts of the City have a [September 15, 2019] 

high-pressure, multi-sourced, seismically safe 

emergency firefighting water supply. 

Redundancy is an important feature of an 

emergency firefighting water system. 
General Manager,San 

Francisco Public Utilities 

Commission 

[September 15, 2019] 

Current plans to extend protections to the General Manager, San 

western part of the City do not include any high Francisco Public Utilities 

pressure water sources north of Golden Gate Commission 

Park. [September 15, 2019] 

FlO The "reliability scores" being used by the SFPUC General Manager, San 

impart an overly optimistic impression of the Francisco Public Utilities 

protection provided. Commission 

[September 15, 2019] 

R2 The plan discussed in Recommendation Rl General Manager, San· 

[for F1-F6] should include a detailed proposal, including Francisco Public Utilities 

financing sources, for the installation within 15 Commission 

years of a high-pressure, multi-sourced, 

seismically safe emergency water system for 

those parts of the City that don't currently have 

one, i.e., by no later than June 30, 2034. 

[September 15, 2019] 

Rl By no later than December 31, 2020, the General Manager, San 

[for Fl-F6] Mayor, the SFPUC, the SFFD, and the Office of Francisco Public Utilities 

Resilience and Capital Planning should jointly Commission 

present to the Board of Supervisors a detailed [September 15, 2019] 

plan to ensure the City is well prepared to fight 

fires in all parts of San Francisco in the event of 

a 1906-magnitude (7.8) earthquake. 

R2 The plan discussed in Recommendation Rl Genera! Manager, San 

[for Fl-F6] should include a detailed proposal, including Francisco Public Utilities 

financing sources, for the installation within 15 Commission 

years of a high-pressure, multi-sourced, 

seismically safe emergency water system for 

those parts of the City that don't currently have 

one, i.e., by no later than June 30, 2034. 

[September 15, 2019] 

Rl By no later than December 31, 2020, the Genera! Manager, San 

[for Fl-F6] Mayor, the SFPUC, the SFFD, and the Office of Francisco Public Utilities 

Resilience and Capital Planning should jointly Commission 

present to the Board of Supervisors a detailed [September 15, 2019] 

plan to ensure the City is well prepared to fight 

fires in all parts of San Francisco in the event of 

a 1906-magnitude {7.8) earthquake. 

R2 The plan discussed in Recommendation Rl General Manager, San 

[for Fl-F6] should include a detailed proposal, including Francisco Public Utilities 

financing sources, for the installation within 15 Commission 

years of a high-pressure, multi-sourced, 

seismically safe emergency water system for 

those parts of the City that don't currently have 

one, i.e., by no later than June 30, 2034. 

[September 15, 2019] 

R6 The SFPUC, the SFFD and the SF Department of General Manager, San 

[for F8-F9] the Environment should study adding salt- Francisco Public Utilities 

water pump stations to improve the Commission 

redundancy of water sources, esp~cially on the [September 15, 2019] 

west side. Findings and recommendations 

from this study should be presented to the 

Board of Supervisors by no later than June 30, 

2021. 

RG The SFPUC, the SFFD and the SF Department of General Manager, San 

[for F8-F9] the Environment should study adding salt

water pump stations to improve the 

Francisco Public Utilities 

Commission 

redundancy of water sources, especially on the [September 15, 2019] 

west side. Findings and recommendations 

from this study should be presented to the 

Board of Supervisors by no later than June 30, 

2021. 

R7 The SFPUC should (a) continue its efforts to 

[for FlO] complete a more detailed analysis of 

General Manager,San 

Francisco Public Utilities 

emergency firefighting water needs (including Commission 

above-the-median needs) by neighborhood, [September 15, 2019] 

and not just by FRA, and {b) present a 

completed analysis to the Board of Supervisors 

by no later than June 30, 2021. 
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[July 17, 2019) 

Fll The City does not have a timeline to fund and General Manager, San 

complete development of a high-pressure, Francisco Public Utilities 

multi-sourced, seismically safe emergency Commission 

water supply for all parts of the City, including [September 15, 2019] 

poor neighborhoods that historically have not 

been as well protected as the downtown 
business district and many richer 

neighborhoods. 

Act Now Before !t Is F12 The SFPUC has not developed a number of the General Manager, San 

Too Late: routine maintenance plans recommended in a Francisco Public Utilities 
Aggressively Expand 2014 report (CS-199), and has not adequately Commission 

and Enhance Our defined which AWSS valves are "critical" and [September 15, 2019] 
High-Pressure therefore require increased attention. 
Emergency 

Firefighting Water 

System 
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[July 17, 2019] 

F13 

Fl 

Fl 

F2 

F2 

F3 

In the 2015 MOU between the SFFD and the General Manager, San 
SFPUC, the two agencies agreed to conduct Francisco Public Utilities 
joint AWSS trainings annually, but there is no Commission 
formal protocol outlining specific joint AWSS [September 15, 2019] 
exercises or drills using hypothetical disaster 

scenarios, such asa major earthquake. 

Fires resulting from an earthquake represent a Chief, San Francisco Fire 
significant risk of widespread damage and Department 
potential loss of life in San Francisco. [September 15, 2019] 

Fires resulting from an earthquake represent a Chief, San Francisco Fire 

significant risk of widespread damage and Department 

potential loss of life in San Francisco. [September 15, 2019] 

The municipal water supply system (MWSS) is Chief, San Francisco Fire 

highly vulnerable to damage from a major Department 

earthquake and is not a reliable source for [September 15, 2019] 

water supply for firefighting after a major 

earthquake. 

The municipal water supply system (MWSS) is Chief, San Francisco Fire 

highly vulnerable to damage from a major Department 

earthquake and is not a reliable source for [September 15, 2019] 

water supply for firefighting after a major 

earthquake. 

Approximately 30 cisterns have recently been Chief, San Francisco Fire 

added with funds from ESER bonds, but Department 

cisterns only have up to about an hour of water (September 15, 2019] 

supply and thus do not provide sufficient water 

for fighting fires following a major earthquake. 

R9 By no later than December 31, 2020 the SFPUC, General Manager, San 

[for F12] with the advice and subject to the approval of Francisco Public Utilities 

the SFFD, should (a) implement "best practices" Commission 

forthe maintenance of AWSS assets, and (b) [September 15, 2019] 

redefine which AWSS valves in the system are 

"critical," and, therefore, require more 

attention and priority in the SFPUC's 

maintenance plans. 

RlO By no later than June 30, 2020, the 2015 MOU General Manager, San 

[for F13] between the SFPUC and the SFFD should be Francisco Public Utilities 

amended to include a detailed roadmap for Commission 

annual emergency response exercises, [September 15, 2019] 

including simulated disaster and earthquake 

drills involving the AWSS and the PWSS. 

Rl By no later than December 31, 2020, the Chief,San Francisco Fire 
[for Fl-F6] Mayor, the SFPUC, the SFFD, and the Office of Department 

Resilience and Capital Planning should jointly [September 15, 2019] 

present to the Board of Supervisors a detailed 

plan to ensure the City is well prepared to fight 

fires in all parts of San Francisco in the event of 

a 1906-magnitude (7.8) earthquake. 

R2 The plan discussed in Recommendation Rl Chief,San Francisco Fire 
[for Fl-F6] should include a detailed proposal, including Department 

financing sources, for the installation within 15 [September 15, 2019] 

years of a high-pressure, multi-sourced, 

seismically safe emergency water system for 

those parts of the City that don't currently have 

one, i.e., by no !ater than June 30, 2034. 

Rl By no later than December 31, 2020, the Chief, San Francisco Fire 

[for Fl-F6] Mayor, the SFPUC, the SFFD, and the Office of Department 

Resilience and Capital Planning should jointly [September 15, 2019] 
present to the Board of Supervisors a detailed 

plan to ensure the City is we!! prepared to fight 

fires in all parts of San Francisco in the event of 

a 1906-magnitude (7.8) earthquake. 

R2 The plan discussed in Recommendation Rl Chief, San Francisco Fire 

[for Fl-F6] should include a detailed proposal, including Department 

financing sources, for the installation within 15 [September 15, 2019] 

years of a high-pressure, multi-sourced, 

seismically safe emergency water system for 

those parts of the City that don't currently have 

one, i.e., by no later than June 30, 2034. 

Rl By no later than December 31, 2020, the Chief, San Francisco Fire 

[for Fl-F6] Mayor, the SFPUC, the SFFD, and the Office of Department 

Resilience and Capital Planning should jointly {September 15, 2019] 

present to the Board of Supervisors a detailed 

plan to ensure the City is well prepared to fight 

fires in all parts of San Francisco in the event of 

a 1906-magnitude (7.8) earthquake. 
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F3 

F4 

.f4 

F4 

FS 

FS 

F6 

F6 

2017-2018 CIVIL GRAND JURY FINDINGS, RECOMMENDATIONS, AND RESPONSES TO FINDINGS AND RECOMMENDATIONS 

Approximately 30 cisterns have recently been Chief, San Francisco Fire 

added with funds from ESER bonds, but Department 

cisterns only have up to about an hour of water {September 15, 2019] 
supply and thus do not provide sufficient water 

for fighting fires following a major earthquake. 

The City's high-pressure emergency water Chief, San Francisco Fire 
supply system, known as the Auxiliary Water Department 
Supply System (AWSS), does not cover large (September 15, 2019] 
parts of Supervisoria! Districts 1, 4, 7 and 11, 

roughly one-third of the City's developed area. 

As a result, these districts are not adequately 

protected from fires after a major earthquake. 

The City's high-pressure emergency water Chief, San Francisco Fire 
supply system, known as the Auxiliary Water Department 
Supply System {AWSS}, does not cover large [September 15, 2019] 
parts of Supervisoria! Districts 1, 4, 7 and 11, 

roughly one-third of the City's developed area. 

As a result, these districts are not adequately 

protected from fires after a major earthquake. 

The City's high-pressure emergency water Chief,San Francisco Fire 
supply system, known as the Auxiliary Water Department 
Supply System {AWSS), does not cover large [September 15, 2019] 
parts of Supervisorial Districts 1, 4, 7 and 11, 

roughly one-third of the City's developed area. 

As a result, these districts are not adequately 

protected from fires after a major earthquake. 

A high-pressure, multi-sourced, seismically safe Chief, San Francisco Fire 
emergency firefighting water supply will be Department 
costly but is essential to protect the City. [September 15, 2019] 

A high-pressure, multi-sourced, seismically safe Chief, San Francisco Fire 

emergency firefighting water supply will be Department 

costly but is essential to protect the City. [September 15, 2019] 

Unless the City increases funding levels, it will Chief, San Francisco Fire 

be several decades (i.e., after the USGS predicts Department 

one or more major earthquakes will occur) [September 15, 2019] 

before the southern parts of the City have a 

high-pressure, multi-sourced, seismically safe 

emergency firefighting water supply. 

Unless the City increases funding levels, it will Chief, San Francisco Fire 

be several decades (i.e., after the USGS predicts Department 

one or more major earthquakes will occur) [September 15, 2019] 

before the southern parts of the City have a 

high-pressure, multi-sourced, seismically safe 

emergency firefighting water supply. 

R2 The plan discussed in Recommendation Rl Chief, San Francisco Fire 

[for Fl-F6] should include a detailed proposal, including Department 

financing sources, for the Installation within 15 [September 15, 2019] 
years of a high-pressure, multi-sourced, 

seismically safe emergency water system for 

those parts of the City that don't currently have 

one, i.e., by no later than June 30, 2034. 

Rl By no later than December 31, 2020, the Chief, San Franeisco Fire 

[for Fl-F6] Mayor, the SFPUC, the SFFD, and the Office of Department 

Resilience and Capital Planning should jointly [September 15, 2019] 

present to the Board of Supervisors a detailed 

plan to ensure the City is well prepared to fight 

fires in all parts of San Franeisco in the event of 

a 1906-magnitude (7.8) earthquake. 

R2 The plan discussed in Recommendation Rl Chief, San Franeisco Fire 

[for Fl-F6) should include a detailed proposal, including Department 

financing sources, for the installation within 15 [September 15, 2019] 

years of a high-pressure, multi-sourced, 

seismically safe emergency water system for 

those parts of the City that don't currently have 

one, i.e., by no later than June 30, 2034. 

RS The SFFD should strategically locate the Chief, San Francisco Fire 

[for F4] majority of the PWSS hose tenders in areas that Department 

at present only have low-pressure hydrants [September 15, 2019] 
and/oreisterns. 

Rl By no later than December 31, 2020, the Chief, San Francisco Fire 

[for Fl-F6] Mayor, the SFPUC, the SFFD, and the Office of Department 

Resilience and Capital Planning should jointly [September 15, 2019] 

present to the Board of Supervisors a detailed 

plan to ensure the City ls well prepared to fight 

fires in all parts of San Francisco in the event of 

a 1906"magnitude (7 .8) earthquake. 

R2 The plan discussed in Recommendation Rl Chief,San Francisco Fire 

[for Fl-F6] should include a detailed proposal, including Department 

financing sources, for the installation within 15 [September 15, 2019] 

years of a high-pressure, multi-sourced, 

seismically safe emergency water system for 

those parts of the City that don't currently have 

one, i.e., by no !ater than June 30, 2034. 

Rl By no later than December 31, 2020, the Chief, San Francisco Fire 

[for Fl-F6) Mayor, the SFPUC, the SFFD, and the Office of Department 

Resilience and Capital Planning should jointly (September 15, 2019] 

present to the Board of Supervisors a detailed 

plan to ensure the City is well prepared to fight 

fires in all parts of San Francisco in the event of 

a 1906-magnitude (7.8) earthquake. 

R2 The plan discussed in Recommendation Rl Chief, San Francisco Fire 

[for Fl-F6] should include a detailed proposal, including Department 

finaneing sources, for the installation within 15 [September 15, 2019] 

years ofa high-pressure, multi-sourced, 

seismically safe emergency water system for 

those parts of the City that dori't currently have 

one, i.e., by no later than June 30, 2034. 
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Act Now Before It Is 

Too Late: 

Aggressively Expand 

and Enhance Our 

High-Pressure 

Emergency 

Firefighting Water 

System 

[July 17, 2019] 

Act Now Before It Is 

Too Late: 

Aggressively Expand 

and Enhance Our 

High-Pressure 

Emergency 

Firefighting Water 

System 

[July 17, 2019] 

Act Now Before It Is 

Too Late; 

Aggressively Expand 

and Enhance Our 

High-Pressure 

Emergency 

f-irefighting Water 

System 

[July 17, 2019] 

Act Now Before It Is 

Too Late: 

Aggressively Expand 

and Enhance Our 

High-Pressure 

Emergency 

Firefighting Water 

System 

[July 17, 2019] 

Act Now Before It Is 

Too Late: 

Aggressively Expand 

and Enhance Our 

High-Pressure 

Emergency 

Firefighting Water 

System 

[July 17, 2019] 

F6 

F7 

F8 

F9 

Unless the City increases funding levels, it will Chief, San Francisco Fire 

be several decades (i.e., after the USGS predicts Department 

one or more major earthquakes will occur} [September 15, 2019] 

before the southern parts of the City have a 

high-pressure, multi-sourced, seismically safe 

emergency firefighting water supply. 

The existing Portable Water Supply System Chief, San Francisco Fire 

{PWSS) inventory is inadequate. Investing in Department 

more PWSS hose tenders would provide a [September 15, 2019] 

relatively quick, cost-effective interim means to 

improve protection of the southern and 

western parts of the City until a high-pressure, 

multi-sourced, seismically safe emergency 

water supply can be developed in those areas. 

Redundancy is an important feature of an 

emergency firefighting water system. 

Current plans to extend protections to the 

Chief,San Francisco Fire 

Department 

[September 15, 2019] 

Chief, San Francisco Fire 

western part of the City do not include any high Department 

pressure water sources north of Golden Gate [September 15, 2019] 

Park. 

Flo The "reliability scores" being used by the SFPUC Chief, San Francisco Fire 

impart an overly optimistic impression of the Department 

protection provided. [September 15, 2019) 

Act Now Before It Is Fll The City does not have a timeline to fund and Chief, San Francisco Fire 

Too Late: complete development of a high-pressure, Department 

Aggressively Expand multi-sourced, seismically safe emergency [September 15, 2019] 

and Enhance Our water supply for all parts of the City, including 
High-Pressure 

Emergency 

Firefighting Water 

System 

[July 17, 2019) 

Act Now Before It ls 

Too Late: 

Aggressively Expand 

and Enhance Our 

High-Pressure 

Emergency 

Firefighting Water 

System 

[July 17, 2019] 

Act Now Before It Is 

Too Late: 

Aggressively Expand 

and Enhance Our 

High-Pressure 

Emergency 

Firefighting Water 

System 

[July 17, 2019] 

poor neighborhoods that historically have not 

been as well protected as the downtown 

business district and many richer 

neighborhoods. 

F13 In the 2015 MOU between the SFFD and the Chief, San Francisco Fire 

SFPUC, the two agencies agreed to conduct Department 

joint AWSS trainings annually, but there is no [September 15, 2019] 

formal protocol outlining specific joint AWSS 

exercises or drills using hypothetical disaster 

scenarios, such as a major earthquake. 

R4 As interim measure, by no later than June 30, Chief, San Francisco Fire 

[for F6-F7] 2021, the City should purchase the 20 new Department 

PWSS hose tenders being requested by the [September 15, 2019] 

SFFD, to replace and expand its currently 

inadequate inventory. 

R4 As interim measure, by no later than June 30, Chief, San Francisco Fire 

[for F6-F7] 2021, the City should purchase the 20 new Department 

PWSS hose tenders being requested by the [September 15, 2019] 

SFFD, to replace and expand its currently 

inadequate inventory. 

R6 The SFPUC, the SFFD and the SF Department of Chief, San Francisco Fire 

[for F8-F9] the Environment should study adding salt-

water pump stations to improve the 

redundancy of water sources, especially on the 

west side. Findings and recommendations 

from this study should be presented to the 

Board of Supervisors by no later than June 30, 

2021. 

Department 

[September 15, 2019] 

R6 The SFPUC, the SFFD and the SF Department of Chief, San Francisco Fire 

[for F8-F9] the Environment should study adding salt- Department 

water pump stations to improve the [September 15, 2019] 

redundancy of water sources, especially on the 

west side. Findings and recommendations 

from this study should be presented to the 

Board of Supervisors by no later than June 30, 

2021. 

R7 The SFPUC should (a) continue its efforts to Chief, San Francisco Fire 

[for FlO] complete a more detailed analysis of Department 

emergency firefighting water needs (including [September 15, 2019] 

above-the-median needs) by neighborhood, 

and not just by FRA, and {b) present a 

completed analysis to the Board of Supervisors 

by no later than June 30, 2021. 

RlO By no later than June 30, 2020, the 2015 MOU Chief, San Francisco Fire 

[for F13] between the SFPUC and the SFFD should be Department 

amended to include a detailed roadmap for [September 15, 2019] 

annual emergency response exercises, 

including simulated disaster and earthquake 

drills involving the AWSS and the PWSS. 

R9 By no later than December 31, 2020 the SFPUC, Chief, San Francisco Fire 

[for F12] with the advice and subject to the approval of Department 

the SFFD, should (a) implement "best practices" [September 15, 2019] 

for the maintenance of AWSS assets, and (b) 

redefine which AWSS valves in the system are 

"critical," and,therefore,requiremore 

attention and priority in the SFPUC's 

maintenance plans. 
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High-Pressure 

Emergency 

Firefighting Water 

System 

[July 17, 2019} 

Act Now Before ltls 

Too Late: 

Aggressively Expand 

and Enhance Our 

High-Pressure 

Emergency 

Firefighting Water 

System 

[July 17, 2019] 

Act Now Before It Is 

Too Late: 

Aggressively Expand 

and Enhance Our 

High-Pressure 

Emergency 

Firefighting Water 

System 

[July 17, 2019] 

2017-2018 CIVIL GRAND JURY FINDINGS, RECOMMENDATIONS, AND RESPONSES TO FINDINGS AND RECOMMENDATIONS 

f6 

F6 

F6 

Fll 

F6 

F6 

F6 

Unless the City increases funding levels, it will City Administrator 

be several decades (i.e., after the USGS predicts [September 15, 2019] 

one or more major earthquakes wlll occur) 

before the southern parts of the City have a 

high-pressure, multi-sourced, seismically safe 

emergency firefighting water supply. 

Unless the City increases funding levels, it will City Administrator 

be several decades (i.e., after the USGS predicts [September 15, 2019] 

one or more major earthquakes wil! occur) 

before the southern parts of the City have a 

high-pressure, multi-sourced, seismically safe 

emergency firefighting water supply. 

Unless the City increases funding levels, it will City Administrator 

be several decades {i.e., after the USGS predicts [September 15, 2019] 

one or more major earthquakes will occur) 

before the southern parts of the City have a 

high-pressure, multi-sourced, seismically safe 

emergency firefighting water supply. 

The City does not have a timeline to fund and 

complete development of a high-pressure, 

multi-sourced, seismically safe emergency 

water supply for all parts of the City, including 

poor neighborhoods that historically have not 

been as well protected as the downtown 

business district and many richer 

neighborhoods. 

City Administrator 

[September 15, 2019] 

Unless the City increases funding levels, it will Chief Resilience Officer, 

be several decades (i.e., after the USGS predicts Office of the City 

one or more major earthquakes will occur) Administrator 

before the southern parts of the City have a [September 15, 2019] 

high-pressure, multi-sourced, seismically safe 

emergency firefighting water supply. 

Unless the City increases funding levels, it will Chief Resilience Officer, 

be several decades (i.e., after the USGS predicts Office of the City 

one or more major earthquakes will occur) Administrator 

before the southern parts of the City have a {September 15, 2019] 

high-pressure, multi-sourced, seismica!Jy safe 

emergency firefighting water supply. 

Unless the City increases funding levels, it will Chief Resilience Officer, 

be several decades (i.e., after the USGS predicts Office of the City 

one or more major earthquakes will occur) Administrator 

before the southern parts of the City have a [September 15, 2019] 

high-pressure, multi-sourced, seismically safe 

emergency firefighting water supply. 

Fll The City does not have a timeline to fund and Chief Resilience Officer, 

complete development of a high-pressure, Office of the City 

multi-sourced, seismically safe emergency Administrator 

water supply for all parts of the City, including [September 15, 2019] 

poor neighborhoods that historically have not 

been as well protected as the downtown 

business district and many richer 

neighborhoods. 

Rl By no later than December 31, 2020, the City Administrator 

[for Fl-F6] Mayor, the SFPUC, the SFFD, and the Office of [September 15, 2019] 

Resilience and Capital Planning should jointly 

present to the Board of Supervisors a detailed 

plan to ensure the City is well prepared to fight 

fires in all parts of San Francisco in the event of 

a 1906-magnitude (7.8) earthquake. 

R2 The plan discussed in Recommendation Rl City Administrator 

[for Fl-F6] should include a detailed proposal, including [September 15, 2019] 

financing sources, for the installation within 15 

years of a high-pressure, multi-sourced, 

seismically safe emergency water system for 

those parts of the City that don't currently have 

one, i.e., by no later than June 30, 2034. 

RB By no later than June 30, 2022, the Mayor and 

[for F5, F6, the Board of Supervisors should analyze 

Fll] whether to propose a separate bond for the 

development of a high-pressure, multi-sourced, 

seismically safe emergency water system for 

those parts of the City that dori't currently have 

one, with a target date of completing 

construction by no later than June 30, 2034. 

RB By no later than June 30, 2022, the Mayor and 

[for FS, F6, the Board of Supervisors should analyze 

Fll] whether to propose a separate bond for the 

development of a high-pressure, multi-sourced, 

seismically safe emergency water system for 

those parts of the City that don't currently have 

one, with a target date of completing 

construction by no later than June 30, 2034. 

City Administrator 

[September 15, 2019] 

City Administrator 

[September 15, 2019] 

Rl By no later than December 31, 2020, the Chief Resilience Officer, 

[for Fl-F6] Mayor, the SFPUC, the SFFD, and the Office of Office of the City 

Resilience and Capital Planning should jointly Administrator 

present to the Board of Supervisors a detailed [September 15, 2019] 

plan to ensure the City is well prepared to fight 

fires in all parts of San Francisco in the event of 

a 1906-magnitude (7.8) earthquake. 

R2 The plan discussed in Recommendation Rl Chief Resilience Officer, 

{for Fl-F6] should include a detailed proposal, including Office of the City 

financing sources, for the installation within 15 Administrator 

years of a high-pressure, multi-sourced, [September 15, 2019] 

seismically safe emergency water system for 

those parts of the City that don't currently have 

one, i.e., by no later than June 30, 2034. 

RB By no laterthan June 30, 2022, the Mayor and Chief Resilience Officer, 

[for F5, F6, the Board of Supervisors should analyze Office of the City 

Fll] whether to propose a separate bond for the Administrator 

development of a high-pressure, multi-sourced, [September 15, 2019] 

seismically safe emergency water system for 

those parts of the City that don't currently have 

one, with a target date of completing 

construction by no later than June 30, 2034. 

RB By no later than June 30, 2022, the Mayor and Chief Resilience Officer, 

[for F5, F6, the Board of Supervisors should analyze Office of the City 

Fll] whether to propose a separate bond for the Administrator 

development of a high-pressure, multi-sourced, {September 15, 2019] 

seismically safe emergency water system for 

those parts of the City that don't currently have 

one, with a target date of completing 

construction by no later than June 30, 2034. 
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Act Now Before It Is R6 The SFPUC, the SFFD and the SF Department of Director, San Francisco 
Too Late: [for F8-F9] the Environment should study adding salt- Department of the 
Aggressively Expand water pump stations to improve the Environment 
and Enhance Our redundancy of water sources, especially on the [September 15, 2019] 
High-Pressure west side. Findings and recommendations 
Emergency from this study should be presented to the 
Firefighting Water Board of Supervisors by no later than June 30, 
System 2021. 
[July 17, 2019] 

Act Now Before It Is F6 Unless the City increases funding levels, it will Budget and Legislative R3 The Board of Supervisors should direct the Budget and Legislative 
Too Late: be several decades (i.e., after the USGS predicts Analyst Office, Board of {for Fl-F6] Budget and Legislative Analyst to study through Analyst Office, Board of 
Aggressively Expand one or more major earthquakes will occur) Supervisors an equity lens and issue a report to the Board Supervisors 
and Enhance Our before the southern parts of the City have a [September 15, 2019] regarding (a) which areas of the City do not [September 15, 2019] 
High-Pressure high-pressure, multi-sourced, seismically safe have sufficient water supplies for the 
Emergency emergency firefighting water supply. anticipated demand for water to fight fires 
Firefighting Water following a major earthquake similar in 
System magnitude to the 1906 earthquake, and (b) 
[July 17, 2019] options to address the issue in both the short 

term and the long term. The Board should 

issue its request by no later than December 31, 

2019, and the Budget and Legislative Analyst 

should complete its report by no later than 

December 31, 2020. 
Act Now Before It Is Fll The City does not have a timeline to fund and Budget and Legislative 
Too Late· complete development of a high-pressure, Analyst Office, Board of 
Aggressively Expand multi-sourced, seismically safe emergency Supervisors 
and Enhance Our water supply for all parts of the City, including [September 15, 2019] 
High-Pressure poor neighborhoods that historically have not 

Emergency been as well protected as the downtown 
Firefighting Water business district and many richer 

System neighborhoods. 

[July 17, 2019] 

Act Now Before It Is F4 The City's high-pressure emergency water Board of Supervisors Rl By no later than December 31, 2020, the Board of Supervisors 
Too Late: supply system, known as the Auxiliary Water [October 15, 2019] [for Fl-F6] Mayor, the SFPUC, the SFFD, and the Office of [October 15, 2019] 
Aggressively Expand Supply System (AWSS), does not cover large Resilience and Capital Planning should jointly 
and Enhance Our parts of Supervisorial Districts 1, 4, 7 and 11, present to the Board of Supervisors a detailed 
High-Pressure roughly one-third of the City's developed area. plan to ensure the City is well prepared to fight 
Emergency As a result, these districts are not adequately fires in all parts of San Francisco in the event of 
Firefighting Water protected from fires after a major earthquake. a 1906-magnitude (7.8) earthquake. 
System 

[July 17, 2019] 

Act Now Before It Is F4 The City's high-pressure emergency water Board of Supervisors R2 The plan discussed in Recommendation Rl Board of Supervisors 
Too Late: supply system, known as the Auxiliary Water [October 15, 2019] [for F1-F6] should include a detailed proposal, including [October 15, 2019] 
Aggressively Expand Supply System (AWSS), does not cover large financing sources, for the installation within 15 
and Enhance Our parts of SupervisoriaJ Districts 1, 4, 7 and 11, years of a high-pressure, multi-sourced, 
High-Pressure roughly one-third of the City's developed area. seismically safe emergency water system for 
Emergency As a result, these districts are not adequately those parts of the City that don't currently have 
Firefighting Water protected from fires after a major earthquake. one, i.e., by no later than June 30, 2034. 
System 

[July 17, 2019] 

Act Now Before It Is F4 The City's high-pressure emergency water Board of Supervisors R3 The Board of Supervisors should direct the Board of Supervisors 
Too Late: supply system, known as the Auxiliary Water [October 15, 2019] [for F1-F6] Budget and Legislative Analyst to study through [October 15, 2019] 
Aggressively Expand Supply System (AWSS), does not cover large an equity lens and issue a report to the Board 
and Enhance Our parts of Supervisoria! Districts 1, 4, 7 and 11, regarding {a) which areas of the City do not 
High-Pressure roughly one-third of the City's developed area. have sufficient water supplies for the 
Emergency As a result, these districts are not adequately anticipated demand for water to fight fires 
Firefighting Water protected from fires after a major earthquake. following a major earthquake similar in 
System magnitude to the 1906 earthquake, and (b) 
[July 17, 2019] options to address the issue in both the short 

term and the long term. The Board should 

issue its request by no later than December 31, 

2019, and the Budget and Legislative Analyst 

should complete its report by no later than 

December 31, 2020. 
Act Now Before !t Is FS A high-pressure, multi-sourced, seismically safe Board of Supervisors Rl By no later than December 31, 2020, the Board of Supervisors 
Too Late: emergency firefighting water supply will be [October 15, 2019] [for Fl-F6] Mayor, the SFPUC, the SFFD, and the Office of [October 15, 2019] 
Aggressively Expand costly but is essential to protect the City. Resilience and Capital Planning should jointly 
and Enhance Our present to the Board of Supervisors a detailed 
High-Pressure plan to ensure the City is well prepared to fight 
Emergency fires in all parts of San Francisco in the event of 
Firefighting Water a 1906-magnitude (7.8) earthquake. 
System 

[July 17, 2019] 
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Act Now Before It Is FS A high-pressure, multi-sourced, seismica!ly safe Board of Supervisors R2 The plan discussed in Recommendation Rl Board of Supervisors 

Too Late: emergency firefighting water supply will be [October 15, 2019] [for Fl-F6] should include a detailed proposal, including [October 15, 2019] 

Aggressively Expand costly but ls essential to protect the City. financing sources, for the instal!ation within 15 

and Enhance Our years of a high-pressure, multi-sourced, 

High-Pressure seismically safe emergency water system for 

Emergency those parts of the City that don't currently have 

Firefighting Water one, i.e., by no !ater than June 30, 2034. 

System 

[July 17, 2019] 

Act Now Before It Is FS A high-pressure, multi-sourced, seismically safe Board of Supervisors R3 The Board of Supervisors should direct the Board of Supervisors 

Too late: emergency firefighting water supply will be [October 15, 2019] [for Fl-FG] Budget and legislative Analyst to study through [October 15, 2019] 

Aggressively Expand costly but is essential to protect the City. an equity lens and issue a report to the Board 

and Enhance Our regarding (a) which areas of the City do not 
High-Pressure have sufficient water supplies for the 

Emergency anticipated demand for water to fight fires 

Firefighting Water following a major earthquake similar in 

System magnitude to the 1906 earthquake, and (b) 

[July 17, 2019] options to address the issue in both the short 

term and the long term. The Board should 

issue its request by no later than December 31, 

2019, and the Budget and Legislative Analyst 

should complete its report by no later than 

December 31, 2020. 

Act Now Before It Is FS A high-pressure, multi-sourced, seismically safe Board of Supervisors RB By no later than June 30, 2022, the Mayor and Board of Supervisors 

Too late: <'mereency firefighting water supply wil! be [October 15, 2019] [for F5, F5, the Board of Supervisors should an.:ilyzc [October 15, 2019] 

Aggressively Expand costly but is essential to protect the City. Fll] whether to propose a separate bond for the 

and Enhance Our development of a high-pressure, multi-sourced, 

High-Pressure seismically safe emergency water system for 

Emergency those parts of the City that don't currently have 
Firefighting Water one, with a target date of completing 

System construction by no later than June 30, 2034. 

[July 17, 2019] 

Act Now Before It Is F6 Unless the City increases funding levels, it will Board of Supervisors Rl By no later than December 31, 2020, the Board of Supervisors 

Too late: be several decades {i.e., after the USGS predicts [October 15, 2019] [for Fl-F6] Mayor, the SFPUC, the SFFD, and the Office of [October 15, 2019] 

Aggressively Expand one or more major earthquakes will occur) Resilience and Capital Planning should jointly 

and Enhance Our before the southern parts of the City have a present to the Board of Supervisors a detailed 
High-Pressure high-pressure, multi-sourced, seismically safe plan to ensure the City is well prepared to fight 
Emergency emergency firefighting water supply. fires in all parts of San Francisco in the event of 

Firefighting Water a 1906-magnitude (7.8} earthquake. 

System 

[July 17, 2019] 

Act Now Before It Is F6 Unless the City increases funding levels, it will Board of Supervisors R2 The plan discussed in Recommendation Rl Board of Supervisors 

Too late: be several decades (i.e., after the USGS predicts [October 15, 2019] [for Fl-F6] should include a detailed proposal, including [October 15, 2019] 
Aggressively Expand one or more major earthquakes will occur) financing sources, for the installation within 15 

and Enhance Our before the southern parts of the City have a years of a high-pressure, multi-sourced, 
High-Pressure high-pressure, multi-sourced, seismically safe seismically safe emergency water system for 

Emergency emergency firefighting water supply. those parts of the City that don't currently have 

Firefighting Water one, i.e., by no later than June 30, 2034. 

System 

[July 17, 2019] 

Act Now Before It Is F6 Unless the City increases funding levels, it will Board of Supervisors R3 The Board of Supervisors should direct the Board of Supervisors 

Too late: be several decades (i.e., after the USGS predicts [October 15, 2019] [for Fl-F6] Budget and legislative Analyst to study through [October 15, 2019] 

Aggressively Expand one or more major earthquakes will occur) an equity lens and issue a report to the Board 

and Enhance Our before the southern parts of the City have a regarding (a) which areas of the City do not 

High-Pressure high-pressure, multi-sourced, seismically safe have sufficient water supplies for the 

Emergency emergency firefighting water supply. antidpated demand for water to fight fires 

Firefighting Water following a major earthquake similar in 

System magnitude to the 1906 earthquake, and (b) 

[July 17, 2019] options to address the issue in both the short 

term and the long term. The Board should 

issue its request by no later than December 31, 

2019, and the Budget and Legislative Analyst 

should complete its report by no later than 

December 31, 2020. 

Act Now Before It Is F6 Unless the City increases funding levels, it will Board of Supervisors R4 As interim measure, by no later than June 30, Board of Supervisors 

Too late: be several decades (i.e., after the USGS predicts [October 15, 2019] [for F6-F7] 2021, the City should purchase the 20 new {October 15, 2019] 
Aggressively Expand one or more major earthquakes will occur) PWSS hose tenders being requested by the 

and Enhance Our before the southern parts of the City have a SFFD, to replace and expand its currently 

High-Pressure high-pressure, multi-sourced, seismically safe inadequate inventory. 

Emergency emergency firefighting water supply. 

Firefighting Water 

System 

[July 17, 2019] 
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Act Now Before It Is 
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[July 17, 2019] 
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Too Late: 

Aggressively Expand 
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High-Pressure 

Emergency 

Firefighting Water 
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[July 17, 2019] 

Act Now Before It Is 

Too Late: 

Aggressively Expand 

and Enhance Our 

High-Pressure 

Emergency 

Firefighting Water 

System 

[July 17, 2019] 

Act Now Before It Is 

Too Late: 

Aggressively Expand 

and Enhance Our 

High-Pressure 

Emergency 

Firefighting Water 

System 

[July 17, 2019] 
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F6 

F11 

Unless the City increases funding levels, it will Board of Supervisors 

be several decades (i.e., aner the USGS predicts [October 15, 2019] 

one or more major earthquakes will occur) 

before the southern parts of the City have a 

high-pressure, multi-sourced, seismically safe 

emergency firefighting water supply. 

The City does not have a timeline to fund and 

complete development of a high-pressure, 

multi-sourced, seismica!!y safe emergency 

water supply for all parts of the City, including 

poor neighborhoods that historically have not 

been as well protected as the downtown 

business district and many richer 

neighborhoods. 

Board of Supervisors 

[October 15, 2019] 

Fl Fires resulting from an earthquake represent a President, San Francisco 

Fl 

F2 

F2 

significant risk of widespread damage and Public Utilities Commission 

potential loss of life in San Francisco. [September 15, 2019] 

Fires resulting from an earthquake represent a President, San Francisco 

significant risk of widespread damage and Public Utilities Commission 

potential loss of life in San Francisco. [September 15, 2019] 

The municipal water supply system (MWSS) is 

highly vulnerable to damage from a major 

earthquake and is not a reliable source for 

watersupplyforfirefightinganera major 

earthquake. 

President, San Francisco 

Public Utilities Commission 

[September 15, 2019] 

The municipal water supply system (MWSS) is President, San Francisco 

highly vulnerable to damage from a major Public Utilities Commission 

earthquake and is not a reliable source for [September 15, 2019] 

water supply for firefighting aner a major 

earthquake. 

RB By no later than June 30, 2022, the Mayor and Board of Supervisors 

[for FS, F6, the Board of Supervisors should analyi:e [October 15, 2019] 

Fll] whether to propose a separate bond for the 

development of a high-pressure, multi-sourced, 

seismically safe emergency water system for 

those parts of the City that don't currently have 

one, with a target date of completing 

construction by no later than June 30, 2034. 

R8 By no later than June 30, 2022, the Mayor and 

[for F5, F6, the Board of Supervisors should analyze 

Fll] whether to propose a separate bond for the 

development of a high-pressure, multi-sourced, 

seismically safe emergency water system for 

those parts of the City that don't currently have 

one, with a target date of completing 

construction by no later than June 30, 2034. 

Board of Supervisors 

[October 15, 2019] 

R6 The SFPUC, the SFFD and the SF Department of Board of Supervisors 

[for F8-F9] the Environment should study adding salt- [October 15, 2019] 

water pump stations to improve the 

redundancy of water sources, especially on the 

west side. Findings and recommendations 

from this study should be presented to the 

Board of Supervisors by no iater than June 30, 

2021. 

R7 The SFPUC should (a) continue its efforts to 

[for FlO] complete a more detailed analysis of 

emergency firefighting water needs (including 

above-the-median needs) by neighborhood, 

and not just by FRA, and (b) present a 

completed analysis to the Board of Supervisors 

by no later than June 30, 2021. 

Board of Supervisors 

[October 15, 2019] 

Rl By no later than December 31, 2020, the President, San Francisco 

[for Fl-F6] Mayor, the SFPUC, the SFFD, and the Office of Public Utilities Commission 

Resilience and Capital Planning should jointly [September 15, 2019] 

present to the Board of Supervisors a detailed 

plan to ensure the City is well prepared to fight 

fires in all parts of San Francisco in the event of 

a 1906-magnitude (7.8) earthquake. 

R2 The plan discussed in Recommendation Rl President, San Francisco 

[for Fl-F6] should include a detailed proposal, including Public Utilities Commission 

financing sources, for the installation within 15 [September 15, 2019] 

years ofa high-pressure, multi-sourced, 

seismically safe emergency water system for 

those parts of the City that don't currently have 

one, i.e., by no later than June 30, 2034. 

Rl By no later than December 31, 2020, the 

[for Fl-F6] Mayor, the SFPUC, the SFFD, and the Office of 

Resilience and Capital Planning should jointly 

present to the Board of Supervisors a detailed 

plan to ensure the City is well prepared to fight 

fires in all parts of San Francisco in the event of 

a 1906-magnitude (7.8) earthquake. 

President,San Francisco 

Public Utilities Commission 

[September 15, 2019] 

R2 The plan discussed in Recommendation Rl President, San Francisco 

[for Fl-F6] should include a detailed proposal, including Public Utilities Commission 

financing sources, for the installation within 15 [September 15, 2019] 

years of a high-pressure, multi-sourced, 

seismically safe emergency water system for 

those parts of the City that don't currently have 

one, i.e., by no later than June 30, 2034. 
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2017-2018 CIVIL GRAND JURY FINDINGS, RECOMMENDATIONS, AND RESPONSES TO FINDINGS AND RECOMMENDATIONS 

Act Now Before lt Is F4 The City's high-pressure emergency water President, San Francisco Rl By no later than December 31, 2020, the President, San Francisco 

Too late: supply system, known as the Auxiliary Water Public Utilities Commission (for Fl-F6] Mayor, the SFPUC, the SFFD, and the Office of Public Utilities Commission 
Aggressively Expand Supply System (AWSS), does not cover large [September 15, 2019] Resilience and Capital Planning should jointly [September 15, 2019] 

and Enhance Our parts of Supervisorial Districts 1, 4, 7 and 11, present to the Board of Supervisors a detailed 

High-Pressure roughly one-third of the City's developed area. plan to ensure the City is well prepared to fight 
Emergency As a result, these districts are not adequately fires in all parts of San Francisco in the event of 

Firefighting Water protected from fires after a major earthquake. a 1906-magnitude (7.8) earthquake. 

System 

[July 17, 2019] 

Act Now Before It ls F4 The City's high-pressure emergency water President, San Francisco R2 The plan discussed in Recommendation Rl President, San Francisco 

Too Late: supply system, known as the Auxiliary Water Public Utilities Commission [for Fl-F6] should include a detailed proposal, including Public Utilities Commission 

Aggressively Expand Supply System (AWSS), does not cover large [September 15, 2019] financing sources, for the installation within 15 [September 15, 2019] 

and Enhance Our parts of Supervisorial Districts 1, 11, 7 and 11, years of a high-pressure, multi-sourced, 
High-Pressure roughly one-third of the City's developed area. seismically safe emergency water system for 

Emergency As a result, these districts are not adequately those parts of the City that don't currently have 

Firefighting Water protected from fires after a major earthquake. one, i.e., by no later than June 30, 2034. 

System 

[July 17, 2019] 

Act Now Before It Is FS A high-pressure, multi-sourced, seismically safe President, San Francisco Rl By no later than December 31, 2020, the President, San Francisco 

Too late: emergency firefighting water supply will be Public Utilities Commission [for Fl-F6] Mayor, the SFPUC, the SFFD, and the Office of Public Utilities Commission 

Aggressively Expand costly but is essential to protect the City. [September 15, 2019] Resilience and Capital Planning should jointly [September 15, 2019] 

and Enhance Our present to the Board of Supervisors a detailed 

High-Pressure plan to ensure the City is welt prepared to fight 

Emergency fires in all parts of San Francisco in the event of 
Firefighting Water a 1906-magnitude (7.8) earthquake. 

System 

[July 17, 2019] 

Act Now Before It Is FS A high-pressure, multi-sourced, seismically safe President, San Francisco R2 The plan discussed in Recommendation Rl President, San Francisco 

Too late: emergency firefighting water supply will be Public Utilities Commission [for Fl-F6] should include a detailed proposal, including Public Utilities Commission 

Aggressively Expand costly but is essential to protect the City. [September 15, 2019] financing sources, for the installation within 15 [September 15, 2019] 

and Enhance Our years of a high-pressure, multi-sourced, 

High-Pressure seismically safe emergency water system for 

Emergency those parts of the City that don't currently have 

Firefighting Water one, i.e., by no later than June 30, 2034. 

System 

[July 17, 2019] 

Act Now Before It Is F6 Unless the City increases funding levels, it will President, San Francisco Rl By no later than December 31, 2020, the President, San Francisco 

Too late: be several decades (Le., after the USGS predicts Public Utilities Commission [for Fl-F6] Mayor, the SFPUC, the SFFD, and the Office of Public Utilities Commission 

Aggressively Expand one or more major earthquakes will occur) [September 15, 2019) Resilience and Capital Planning should jointly [September 15, 2019] 

and Enhance Our before the southern parts of the City have a present to the Board of Supervisors a detailed 

High-Pressure high-pressure, multi-sourced, seismically safe plan to ensure the City is well prepared to fight 
Emergency emergency firefighting water supply. fires in all parts of San Francisco in the event of 
Firefighting Water a 1906,magnitude (7.8} earthquake. 

System 

[July 17, 2019) 

Act Now Before It Is F6 Unless the City increases funding levels, it will President, San Francisco R2 The plan discussed in Recommendation Rl President, San Francisco 

Too late: be several decades (i.e., after the USGS predicts Public Utilities Commission [for Fl-F6] should include a detailed proposal, including Public Utilities Commission 

Aggressively Expand one or more major earthquakes will occur) [September 15, 2019] financing sources, forthe installation within 15 [September 15, 2019] 

and Enhance Our before the southern parts of the City have a years of a high-pressure, multi-sourced, 

High-Pressure high-pressure, multi-sour.ced, seismically safe seismically safe emergency water system for 
Emergency emergency firefighting water supply. those parts of the City that don't currently have 

Firefighting Water one, i.e., by no later than June 30, 2034. 

System 

[July 17, 2019] 

Act Now Before It Is F8 Redundancy is an important feature of an President, San Francisco R6 The SFPUC, the SFFD and the SF Department of President, San Francisco 

Too Late: emergency firefighting water system. Public Utilities Commission [for F8-F9] the Environment should study adding salt- Public Utilities Commission 

Aggressively Expand [September 15, 2019] water pump stations to improve the [September 15, 2019] 

and Enhance Our redundancy of water sources, especially on the 
High-Pressure west side. Findings and recommendations 

Emergency from this study should be presented to the 

Firefighting Water Board of Supervisors by no later than June 30, 

System 2021. 
[July 17, 2019] 

Act Now Before It Is F9 Current plans to extend protections to the President, San Francisco R6 The SFPUC, the SFFD and the SF Department of President, San Francisco 

Too late: western part of the City do not include any high Public Utilities Commission [for F8-F9] the Environment should study adding salt- Public Utilities Commission 

Aggressively Expand pressure water sources north of Golden Gate [September 15, 2019) water pump stations to improve the [September 15, 2019] 

and Enhance Our Park. redundancy of water sources, especia!!y on the 

High-Pressure west side. Findings and recommendations 
Emergency from this study should be presented to the 

Firefighting Water Board of Supervisors by no later than June 30, 

System 2021. 
[July 17, 2019] 
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2017-2018 CIVIL GRAND JURY FINDINGS, RECOMMENDATIONS, AND RESPONSES TO FINDINGS AND RECOMMENDATIONS 

Act Now Before It Is FlO The "reliability scores" being used by the SFPUC President, San Francisco R7 The SFPUC should (a) continue its efforts to President, San Francisco 

Too Late: impart an overly optimistic impression of the Public Utilities Commlssion [for FlO] complete a more detailed analysis of Public Utilities Commission 

Aggressively Expand protection provided. [September 15, 2019] emergency firefighting water needs (including [September 15, 2019] 

and Enhance Our above-the-median needs) by neighborhood, 

High-Pressure and not just by FRA, and (b) present a 

Emergency completed analysis to the Board of Supervisors 

Firefighting Water by no later than June 30, 2021. 

System 

[July 17, 2019] 

Act Now Before It !s Fll The City does not have a timeline to fund and President, San Francisco 

Too Late: complete development of a high-pressure, Public Utilities Commission 

Aggressively Expand multi-sourced, seismically safe emergency [September 15, 2019] 

and Enhance Our water supply for all parts of the City, including 

High-Pressure poor neighborhoods that historically have not 

Emergency been as we!! protected as the downtown 

Firefighting Water business district and many richer 

System neighborhoods. 

[July 17, 2019] 

Act Now Before It Is Fl2 The SFPUC has not developed a number of the President, San Francisco R9 By no later than December 31, 2020 the SFPUC, President, San Francisco 

Too Late: routine maintenance plans recommended in a Public Utilities Commission [for F12] with the advice and subject to the approval of Public Utilities Commission 

Aggressively Expand 2014 report (CS-199), and has not adequately [September 15, 2019] the SFFD, should (a) implement "best practices" [September 15, 2019] 

and Enhance Our defined which AWSS valves are "critical" and for the maintenance of AWSS assets, and (b) 

High-Pressure therefore require increased attention. redefine which AWSS va!ves in the system are 

Emergency "crltical," and, therefore, require more 

Firefighting Water attention and priority in the SFPUC's 

System maintenance plans. 

[July 17, 2019] 

Act Now Before It Is RlO By no later than June 30, 2020, the 2015 MOU President, San Francisco 

Too Late: [forF13] between the SFPUC and the SFFD should be Public Utilities Commission 

Aggressively Expand amended to include a detailed roadmap for [September 15, 2019] 

and Enhance Our annual emergency response exercises, 

High-Pressure including simulated disaster and earthquake 

Emergency drills involving the AWSS and the PWSS. 

Firefighting Water 

System 

[July 17, 2019] 

Act Now Before !t Is Fl Fires resulting from an earthquake represent a President, San Francisco Rl By no later than December 31, 2020, the President, San Francisco 

Too Late: significant risk of widespread damage and Fire Commission [for F1-F6] Mayor, the SFPUC, the SFFD, and the Office of Fire Commission 

Aggressively Expand potential loss of life in San Francisco. [September 15, 2019) Resilience and Capital Planning should jointly [September 15, 2019] 

and Enhance Our present to the Board of Supervisors a detailed 

High-Pressure plan to ensure the City is well prepared to fight 

Emergency fires in all parts of San Francisco in the event of 

Firefighting Water a 1906-magnitude (7.8) earthquake. 

System 

[July 17, 2019] 

Act Now Before It Is Fl Fires resulting from an earthquake represent a President, San Francisco R2 The plan discussed in Recommendation Rl President, San Francisco 

Too late: significant risk of widespread damage and Fire Commission [for Fl-F6] should include a detailed proposal, including Fire Commission 

Aggressively Expand potential loss of life in San Francisco. [September 15, 2019] financing sources, for the installation within 15 [September 15, 2019] 

and Enhance Our years of a high-pressure, multi-sourced, 

High-Pressure seismically safe emergency water system for 

Emergency those parts of the City that don't currently have 

Firefighting Water one, i.e., by no later than June 30, 2034. 

System 

[July 17, 2019] 

Act Now Before It Is F2 The municipal water supply system (MWSS) is President, San Francisco Rl By no later than December 31, 2020, the President, San Francisco 

Too Late: highly vulnerable to damage from a major Fire Commission [for F1-F6] Mayor, the SFPUC, the SFFD, and the Office of Fire Commission 

Aggressively Expand earthquake and is not a reliable source for [September 15, 2019] Resilience and Capital Planning should jointly [September 15, 2019] 

and Enhance Our water supply for firefighting alter a major present to the Board of Supervisors a detailed 

High-Pressure earthquake. plan to ensure the City is well prepared to fight 

Emergency fires in all parts of San Francisco in the event of 

Firefighting Water a 1906-magnitude (7 .8) earthquake. 

System 

[July 17, 2019] 

Act Now Before It Is F2 The municipal water supply system (MWSS} is President, San Francisco R2 The plan discussed in Recommendation Rl President, San Francisco 

Too Late: highly vulnerable to damage from a major Fire Commission [for Fl-F6] should include a detailed proposal, including Fire Commission 

Aggressively Expand earthquake and is not a reliable source for [September 15, 2019] financing sources, for the installation within 15 [September 15, 2019] 

and Enhance Our water supply for firefighting alter a major years of a high-pressure, multi-sourced, 

High-Pressure earthquake. seismically safe emergency water system for 

Emergency those parts of the City that don't currently have 

Firefighting Water one, i.e., by no later than June 30, 2034. 

System 

[July 17, 2019) 
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2017-2018 CIVIL GRAND JURY FINDINGS, RECOMMENDATIONS, AND RESPONSES TO FINDINGS AND RECOMMENDATIONS 

Act Now Before lt Is F3 Approximately 30 cisterns have recently been President, San Francisco Rl By no later than December 31, 2020, the President, San Francisco 
Too Late: added with funds from ESER bonds, but Fire Commission [for Fl-F6] Mayor, the SFPUC, the SFFD, and the Office of Fire Commission 

Aggressively Expand cisterns only have up to about an hour of water [September 15, 2019] Resilience and Capital Planning should jointly [September 15, 2019] 
and Enhance Our supply and thus do not provide sufficient water present to the Board of Supervisors a detailed 
High-Pressure for fighting fires following a major earthquake. plan to ensure the City is well prepared to fight 

Emergency fires in all parts of San Francisco in the event of 
Firefighting Water a 1906-magnitude (7.8) earthquake. 
System 

[July 17, 2019] 

Act Now Before It Is F3 Approximately 30 cisterns have recently been President, San Francisco R2 The plan discussed in Recommendation Rl President, San Francisco 
Too Late: added with funds from ESER bonds, but Fire Commission [for F1-F6] should include a detailed proposal, including Fire Commission 

Aggressively Expand cisterns only have up to about an hour of water [September 15, 2019] financing sources, for the installation within 15 [September 15, 2019] 

and Enhance Our supply and thus do not provide sufficient water years of a high-pressure, multi-sourced, 
High-Pressure for fighting fires following a major earthquake. seismically safe emergency water system for 
Emergency those parts of the City that don't currently have 
Firefighting Water one, i.e., by no later than June 30, 2034. 

System 

[July 17, 2019] 

Act Now Before It Is F4 The City's high-pressure emergency water President, San Francisco Rl By no later than December 31, 2020, the President, San Francisco 

Too Late: supply system, known as the Auxiliary Water Fire Commission [for F1-F6] Mayor, the SFPUC, the SFFD, and the Office of Fire Commission 
Aggressively Expand Supply System (AWSS), does not cover large [September 15, 2019] Resilience and Capital Planning should jointly [September 15, 2019] 

and Enhance Our parts of Supervisorial Districts 1, 4, 7 and 11, present to the Board of Supervisors a detailed 
High-Pressure roughly one-third of the City's developed area. plan to ensure the City is well prepared to fight 

Emergency As a result, these districts are not adequately fires in all parts of San Francisco in the event of 
Firefighting Water protected from fire:. after a major earthquake. a 1906-magnitude (/.8) earthquake. 

System 

[July 17, 2019] 

Act Now Before It ls F4 The City's high-pressure emergency water President, San Francisco R2 The plan discussed in Recommendation Rl President, San Francisco 
Too Late: supply system, known as the Auxiliary Water Fire Commission [for Fl-F6} should include a detailed proposal, including Fire Commission 

Aggressively Expand Supply System (AWSS), does not cover large [September 15, 2019] financing sources, for the installation within 15 [September 15, 2019] 
and Enhance Our parts of Supervisorial Districts 1, 4, 7 and 11, years of a high-pressure, multi-sourced, 
High-Pressure roughly one-third of the City's developed area. seismically safe emergency water system for 
Emergency As a result, these districts are not adequately those parts of the City that don't currently have 

Firefighting Water protected from fires after a major earthquake. one, i.e., by no later than June 30, 2034. 
System 

[July 17, 2019] 

Act Now Before It Is F4 The City's high-pressure emergency water President, San Francisco RS The SFFD should strategically locate the President, San Francisco 

Too Late: supply system, known as the Auxiliary Water Fire Commission [for F4] majority of the PWSS hose tenders in areas that Fire Commission 
Aggressively Expand Supply System (AWSS), does not cover large [September 15, 2019] at present only have !ow-pressure hydrants [September 15, 2019] 

and Enhance Our parts of Supervisorial Districts 1, 4, 7 and 11, and/or cisterns. 
High-Pressure roughly one-third of the City's developed area. 
Emergency As a result, these districts are not adequately 

Firefighting Water protected from fires after a major earthquake. 

System 
[July 17, 2019] 

Act Now Before It Is FS A high-pressure, multi-sourced, seismically safe President, San Francisco Rl By no later than December 31, 2020, the President, San Franclsco 

Too Late: emergency firefighting water supply will be Fire Commission [for F1-F6] Mayor, the SFPUC, the SFFD, and the Office of Fire Commission 

Aggressively Expand costly but is essential to protect the City. [September 15, 2019] Resilience and Capital Planning should jointly [September 15, 2019] 

and Enhance Our present to the Board of Supervisors a detailed 
High-Pressure plan to ensure the City is well prepared to fight 

Emergency fires in all parts of San Francisco in the event of 
Firefighting Water a 1906-magnitude (7.8) earthquake. 

System 

[July 17, 2019] 

Act Now Before It Is FS A high-pressure, multi-sourced, seismically safe President, San Francisco R2 The plan discussed in Recommendation Rl President, San Francisco 

Too Late: emergency firefighting water supply will be Fire Commission {for F1-F6] should include a detailed proposal, including Fire Commission 
Aggressively Expand costly but is essential to protect the City. [September 15, 2019] financing sources, for the installation within 15 [September 15, 2019] 

and Enhance Our years of a high-pressure, multi-sourced, 
High-Pressure seismically safe emergency water system for 
Emergency those parts of the City that don't currently have 

Firefighting Water one, i.e., by no later than June 30, 2034. 
System 

[July 17, 2019] 

Act Now Before It Is F6 Unless the City increases funding levels, it will President, San Francisco Rl By no later than December 31, 2020, the President, San Francisco 
Too Late: be several decades (i.e., a~er the USGS predicts Fire Commission [for Fl-FG] Mayor, the SFPUC, the SFFD, and the Office of Fire Commission 
Aggressively Expand one or more major earthquakes will occur} [September 15, 2019] Resilience and Capital Planning should jointly [September 15, 2019] 

and Enhance Our before the southern parts of the City have a present to the Board of Supervisors a detailed 
High-Pressure high-pressure, multi-sourced, seismically safe plan to ensure the City is well prepared to fight 
Emergency emergency firefighting water supply. fires in all parts of San Francisco in the event of 

Firefighting Water a 1906-magnitude (7.8) earthquake. 

System 

[July 17, 2019] 
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2017-2018 CIVIL GRAND JURY FINDINGS, RECOMMENDATIONS, AND RESPONSES TO FINDINGS AND RECOMMENDATIONS 

Act Now Before It Is F6 Unless the City increases funding levels, it will President, San Francisco R2 The plan discussed in Recommendation Rl President, San Frandsco 

Too Late: be several decades (i.e., aft.er the USGS predicts Fire Commission [for Fl-F6] should include a detailed proposal, including Fire Commission 
Aggressively Expand one or more major earthquakes will occur) [September 15, 2019] financing sources, for the installation within 15 {September 15, 2019] 
and Enhance Our before the southern parts of the City have a years of a high-pressure, multi-sourced, 
High-Pressure high-pressure, multi-sourced, seismically safe seismically safe emergency water system for 

Emergency emergency firefighting water supply. those parts of the City that don't currently have 
Firefighting Water one, i.e., by no later than June 30, 2034. 
System 

[July 17, 2019] 

Act Now Before It Is f6 Unless the City increases funding levels, it will President, San Francisco R4 As interim measure, by no later than June 30, President, San Francisco 
Too Late: be several decades (i.e., after the USGS predicts Fire Commission [for F6-F7] 2021, the City should purchase the 20 new Fire Commission 
Aggressively Expand one or more major earthquakes will occur) [September 15, 2019] PWSS hose tenders being requested by the [September 15, 2019] 

and Enhance Our before the southern parts of the City have a SFFD, to replace and expand its currently 
High-Pressure high-pressure, multi-sourced, seismically safe inadequate inventory. 
Emergency emergency firefighting water supply. 
Firefighting Water 

System 
(July 17, 2019] 

Act Now Before It Is f7 The existing Portable Water Supply System President, San Francisco R4 As interim measure, by no later than June 30, President, San Francisco 

Too Late: (PWSS) inventory is inadequate. Investing in Fire Commission [for F6-F7] 2021, the City should purchase the 20 new Fire Commission 
Aggressively Expand more PWS5 hose tenders would provide a [September 15, 2019] PWSS hose tenders being requested by the [September 15, 2019] 

and Enhance Our relatively quick, cost-effective interim means to SFFD, to replace and expand its currently 
High-Pressure improve protection of the southern and inadequate inventory. 

Emergency western parts of the City until a high-pressure, 

Firefightl11g Wdler multi-sourced, seismically safe emergency 

System water supply can be developed in those areas. 

[July 17, 2019] 

Act Now Before It Is F8 Redundancy is an important feature of an President, San Francisco R6 The SFPUC, the SFFD and the SF Department of President, San Francisco 

Too Late: emergency firefighting water system. Fire Commission [for F8-F9] the Environment should study adding salt- Fire Commission 

Aggressively Expand [September 15, 2019] water pump stations to improve the [September 15, 2019] 

and Enhance Our redundancy of water sources, especially on the 
High-Pressure west side. Findings and recommendations 
Emergency from this study should be presented to the 

Firefighting Water Board of Supervisors by no later than June 30, 
System 2021. 
[July 17, 2019] 

Act Now Be.fore It Is f9 Current plans to extend protections to the President, San Francisco R6 The SFPUC, the SFFD and the SF Department of President, San Francisco 
Too late: western part of the City do not include any high Fire Commission [for F8-F9] the Environment should study adding salt- Fire Commission 

Aggressively Expand pressure water sources north of Golden Gate [September 15, 2019] water pump stations to improve the [September 15, 2019] 
and Enhance Our Park. redundancy of water sources, especially on the 
High-Pressure. west side. Findings and recommendations 
Emergency from this study should be presented to the 
Firefighting Water Board of Supervisors by no later than June 30, 

System 2021. 
[July 17, 2019] 

Act Now Before It !s FlO The "reliability scores" being used by the SFPUC President, San Francisco 
Too Late: impart an overly optimistic impression of the Fire Commission 

Aggressively Expand protection provided. [September 15, 2019] 
and Enhance Our 

High-Pressure 

Emergency 

Firefighting Water 

System 

[July 17, 2019] 

Act Now Before It Is Fll The City does not have. a timeline to fund and President, San Francisco 
Too Late: complete development of a high-pressure, Fire Commission 

Aggressively Expand multi-sourced, seismically safe emergency [September 15, 2019] 
and Enhance Our water supply for all parts of the City, including 
High-Pressure poor neighborhoods that historically have not 

Emergency been as well protected as the downtown 
Firefighting Water business district and many richer 

System neighborhoods. 

[July 17, 2019] 

Act Now Be.fore It Is R9 By no later than December 31, 2020 the SFPUC, President, San Francisco 

Too Late: [for F12] with the advice and subject to the approval of Fire Commission 
Aggressively Expand the SFFD, should (a) implement "best practices" [September 15, 2019] 

and Enhance Our for the maintenance of AWSS assets, and (b) 
High-Pressure redefine which AWSS valves in the system are 
Emergency "critical," and, therefore, require more 
Firefighting Water attention and priority in the SFPUC's 

System maintenance plans. 
[July 17, 2019] 
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2017-2018 CIVIL GRAND JURY FINDINGS, RECOMMENDATIONS, AND RESPONSES TO FINDINGS AND RECOMMENDATIONS 

Act Now Before It Is RlO By no later than June 30, 2020, the 2015 MOU President, San Francisco 
Too Late: [for F13] between the SFPUC and the SFFD should be Fire Commission 

Aggressively Expand amended to include a detailed roadmap for [September 15, 2019] 

and Enhance Our annual emergency response exercises, 
High-Pressure including simulated disaster and earthquake 

Emergency drills involving the AWSS and the PWSS. 

Firefighting Water 

System 

[July 17, 2019] 
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Report Title 

[Publication Date] 

Act Now Before It Is 

Too Late: 

Aggressively Expand 

and Enhance Our 
High-Pressure 

Emergency 

Firefighting Water 

System 

[July 17, 2019] 

Act Now Before It Is 

Too Late: 

Aggressively Expand 

and Enhance Our 

High-Pressure 

Emergency 

Firefighting Water 

System 

[July 17, 2019] 

Act Now Before It Is 

Too Late: 

Aggressively Expand 

and Enhance Our 

High-Pressure 

Emergency 

Firefighting Water 

System 

[July 17, 2019] 

Act Now Before It Is 

Too Late: 

Aggressively Expand 

and Enhance Our 

High-Pressure 

Emergency 

Firefighting Water 

System 

[July 17, 2019] 

Act Now Before lt Is 

Too Late: 

Aggressively Expand 

and Enhance Our 
High-Pressure 

Emergency 

Firefighting Water 

System 

[July 17, 2019] 

Act Now Before It ls 

Too Late: 

Aggressively Expand 

and Enhance Our 

High-Pressure 

Emergency 

Firefighting Water 

System 

[July 17, 2019] 

2017-2018 CIVIL GRAND JURY FINDINGS, RECOMMENDATIONS, AND RESPONSES TO FINDINGS AND RECOMMENDATIONS 

F# 

F4 

Finding 
(text may be duplicated due to spanning and 

multiple respondent effects) 

Respondent Assigned by 

CGJ 

[Response Due Date] 

The City's high-pressure emergency water Board of Supervisors 

supply system, known as the Auxiliary Water [October 15, 2019] 

Supply System (AWSS), does not cover large 

parts of Supervisorial Districts 1, 4, 7 and 11, 

roughly one-third of the City's developed area. 

As a result, these districts are not adequately 

protected from fires after a major earthquake. 

F4 The City's high-pressure emergency water Board of Supervisors 

supply system, known as the Auxiliary Water [October 15, 2019] 

Supply System (AWSS), does not cover large 

parts of Supervisorial Districts 1, 4, 7 and 11, 

roughly one-third of the City's developed area. 

As a result, these districts are not adequately 

protected from fires after a major earthquake. 

F4 The City's high-pressure emergency water Board of Supervisors 

supply system, known as the Auxiliary Water [October 15, 2019] 

Supply Systern (AWSS), does not cover large 

parts of Supervisorial Districts 1, 4, 7 and 11, 

roughly one-third of the City's developed area. 

As a result, these districts are not adequately 

protected from fires after a major earthquake. 

F5 A high-pressure, multi-sourced, seismically safe Board of Supervisors 

emergency firefighting water supply will be [October lS, 2019] 
costly but is essential to protect the City. 

FS A high-pressure, multi-sourced, seismically safe Board of Supervisors 

emergency firefighting water supply will be [October 15, 2019] 

costly but is essential to protect the City. 

FS A high-pressure, multi-sourced, seismically safe Board of Supervisors 

emergency firefighting water supply will be [October 15, 2019] 

costly but is essential to protect the City. 

Finding Response 

(Agree/Disagree) 
Finding Response Text 

R# 

[forF#] 

Recommendation 

(text may be duplicated due to spanning and 

multiple respondent effects) 

Respondent Assigned by Recommendation 

CGJ Response 

[Response Due Date] (Implementation) 

Rl By no later than December 31, 2020, the Board of Supervisors 

[for Fl-FG] Mayor, the SFPUC, the 5FFD, and the Office of [October 15, 2019] 

Resilience and Capital Planning should jointly 

present to the Board of Supervisors a detailed 

plan to ensure the City is well prepared to fight 

fires in all parts of San Francisco in the event of 

a 1906-magnitude (7.8) earthquake. 

R2 The plan discussed in Recommendation Rl Board of Supervisors 

[for Fl-F6] should include a detailed proposal, including [October 15, 2019] 

financing sources, for the installation within 15 

years of a high-pressure, multi-sourced, 

seismically safe emergency water system for 

those parts of the City that don't currently have 

one, i.e., by no later than June 30, 2034. 

R3 The Board of Supervisors should direct the Board of Supervisors 

[for Fl-F6] Budget and Legislative Analyst to study through [October 1S, 2019] 

an equity !ens and issue a report to the Board 

regarding (a) which areas of the City do not 

havesuffidentwatersuppliesforthe 

anticipated demand for water to fight fires 

following a major earthquake similar in 

magnitude to the 1906 earthquake, and (b) 

options to address the issue in both the short 

term and the long term. The Board should 

issue its request by no later than December 31, 

2019, and the Budget and legislative Analyst 

should complete its report by no later than 

December 31, 2020. 

Rl By no later than December 31, 2020, the Board of Supervisors 

[for Fl-F6] Mayor, the SFPUC, the SFFD, and the Office of [October lS, 2019] 

Resilience and Capital Planning should jointly 

present to the Board of Supervisors a detailed 

plan to ensure the City is well prepared to fight 

fires in all parts of San Francisco in the event of 

a 1906-magnitude (7.8) earthquake. 

R2 The plan discussed in Recommendation R1 Board of Supervisors 

[for Fl-F6] should include a detailed proposal, including [October 15, 2019] 

financing sources, for the installation within 15 

years of a high-pressure, multi-sourced, 

seismically safe emergency water system for 

those parts of the City that don't currently have 

one, i.e., by no !ater than June 30, 2034. 

R3 The Board of Supervisors should direct the Board of Supervisors 

[for Fl-F6] Budget and Legislative Analyst to study through (October 15, 2019] 

an equity !ens and issue a report to the Board 

regarding (a) which areas of the City do not 

havesufficientwatersupp!iesforthe 

anticipated demand for water to fight fires 

following a major earthquake similar in 

magnitude to the 1906 earthquake, and (b) 

options to address the issue in both the short 

term and the long term. The Board should 

issue its request by no later than December 31, 

2019, and the Budget and Legislative Analyst 

should complete its report by no later than 

December 31, 2020. 
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2017-2018 CIVIL GRAND JURY FINDINGS, RECOMMENDATIONS, AND RESPONSES TO FINDINGS AND RECOMMENDATIONS 

Act Now Before It Is FS A high-pressure, multi-sourced, seismically safe Board of Supervisors R8 By no later than June 30, 2022, the Mayor and Board of Supervisors 
Too Late: emergency firefighting water supply will be [October 15, 2019] [for FS, F6, the Board of Supervisors should analyze [October 15, 2019) 
Aggressively Expand costly but is essential to protect the City. F11] whether to propose a separate bond for the 
and Enhance Our development of a high-pressure, multi-sourced, 

High-Pressure seismically safe emergency water system for 

Emergency those parts of the City that don't currently have 
Firefighting Water one, with a target date of completing 

System construction by no later than June 30, 2034. 

[July 17, 2019] 

Act Now Before It Is F6 Unless the City increases funding levels, it will Board of Supervisors Rl By no later than December 31, 2020, the Board of Supervisors 

Too Late: be several decades (i.e., after the USGS predicts [October 15, 2019] [for Fl-F6] Mayor, the SFPUC, the SFFD, and the Office of [October 15, 2019] 

Aggressively Expand one or more major earthquakes will occur) Resilience and Capital Planning should jointly 

and Enhance Our before the southern parts of the City have a present to the Board of Supervisors a detailed 
High-Pressure high-pressure, multi-sourced, seismically safe plan to ensure the City is well prepared to fight 

Emergency emergency firefighting water supply. fires in all parts of San Francisco in the event of 

Firefighting Water a 1906-magnitude (7.8} earthquake. 

System 

[July 17, 2019] 

Act Now Before It ls F6 Unless the City increases funding levels, it will Board of Supervisors R2 The plan discussed in Recommendation Rl Board of Supervisors 

Too Late: be several decades (i.e., after the USGS predicts [October 15, 2019] [for Fl-F6] should include a detailed proposal, including [October 15, 2019] 

Aggressively Expand one or more major earthquakes will occur) financing sources, for the installation within 15 

and Enhance Our before the southern parts of the City have a years of a high-pressure, multi-sourced, 
High-Pressure high-pressure, multi-sourced, seismically safe seismically safe emergency water system for 

Emergency emergency firefighting water supply. those parts of the City that don't currently have 
Firefighting Water one, i.e., by no later than June 30, 2034. 

System 

[July 17, 2019] 

Act Now Before lt Is F6 Unless the City increases funding levels, it will Board of Supervisors R3 The Board of Supervisors should direct the Board of Supervisors 

Too Late: be several decades (i.e., after the USGS predicts [October 15, 2019] [for Fl-F6] Budget and Legislative Analyst to study through [October 15, 2019] 

Aggressively Expand one or more major earthquakes will occur) an equity lens and issue a report to the Board 
and Enhance Our before the southern parts of the City have a regarding (a) which areas of the City do not 
High-Pressure high-pressure, multi-sourced, seismically safe have sufficient water supplies for the 

Emergency emergency firefighting water supply. anticipated demand for water to fight fires 

Firefighting Water following a major earthquake similar in 

System magnitude to the 1906 earthquake, and (b) 

[July 17, 2019] options to address the issue in both the short 

term and the long term. The Board should 

issue Its request by no later than December 31, 

2019, and the Budget and legislative Analyst 

should complete its report by no later than 

December 31, 2020. 

Act Now Before !t Is F6 Unless the City increases funding levels, it will Board of Supervisors R4 As interim measure, by no later than June 30, Board of Supervisors 

Too Late: be several decades (i.e., after the USGS predicts (October 15, 2019] [for F6-F7] 2021, the City should purchase the 20 new [October 15, 2019] 

Aggressively Expand one or more major earthquakes wm occur) PWSS hose tenders being requested by the 

and Enhance Our before the southern parts of the City have a SFFD, to replace and expand its currently 
High-Pressure high-pressure, multi-sourced, seismically safe inadequate inventory. 
Emergency emergency firefighting water supply. 

Firefighting Water 

System 

[July 17, 2019] 

Act Now Before lt Is F6 Unless the City increases funding levels, it will Board of Supervisors R8 By no later than June 30, 2022, the Mayor and Board of Supervisors 

Too Late: be several decades {i.e., after the USGS predicts [October 15, 2019] [for F5, F6, the Board of Supervisors should analyze [October 15, 2019] 

Aggressively Expand one or more major earthquakes will occur) Fll] whether to propose a separate bond for the 
and Enhance Our before the southern parts of the City have a development of a high-pressure, multi-sourced, 

High-Pressure high-pressure, multi-sourced, seismically safe seismically safe emergency water system for 
Emergency emergency firefighting water supply. those parts of the City that don't currently have 
Firefighting Water one, with a target date of completing 

System construction by no later than June 30, 2034. 

[July 17, 2019] 

Act Now Before It Is Fll The City does not have a timeline to fund and Board of Supervisors R8 By no later than June 30, 2022, the Mayor and Board of Supervisors 

Too Late: complete development of a high-pressure, [October 15, 2019] [for F5, F6, the Board of Supervisors should analyze [October 15, 2019] 

Aggressively Expand multi-sourced, seismically safe emergency Fll] whether to propose a separate bond for the 

and Enhance Our water supply for all parts of the City, including development of a high-pressure, multi-sourced, 
High-Pressure poor neighborhoods that historically have not seismically safe emergency water system for 
Emergency been as well protected as the downtown those parts of the City that don't currently have 

Firefighting Water business district and many richer one, with a target date of completing 
System neighborhoods. construction by no later than June 30, 2034. 

[July 17, 2019] 
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2017-2018 CIVIL GRAND JURY FINDINGS, RECOMMENDATIONS, AND RESPONSES TO FINDINGS AND RECOMMENDATIONS 

Act Now Before It Is R6 The SFPUC, the SFFD and the SF Department of Board of Supervisors 

Too Late: [for F8-F9] the Environment should study adding salt- [October 15, 2019] 

Aggressively Expand water pump stations to improve the 

and Enhance Our redundancy of water sources, especially on the 

High-Pressure west side. Findings and recommendations 

Emergency from this study should be presented to the 

Firefighting Water Board of Supervisors by no later than June 30, 

System 2021. 

[July 17, 2019] 

Act Now Before It Is R7 The SFPUC should (a) continue its efforts to Board of Supervisors 

Too Late: [for FlO] complete a more detailed analysis of [October 15, 2019] 

Aggressively Expand emergency firefighting water needs (including 

and Enhance Our above-the-median needs) by neighborhood, 

High-Pressure and not just by FRA, and {b) present a 

Emergency completed analysis to the Board of Supervisors 

Firefighting Water by no later than June 30, 2021. 

System 

[July 17, 2019] 

Mitigating the Housing Crisis: Accessory Dwelling Units and Modular Housing Page3of3 



July 15, 2019 

Angela Calvillo 

CITY AND COUNTY OF SAN FRANCISCO 

2018 - 2019 CIVIL GRAND JURY 

Clerk of the San Francisco Board of Supervisors 
City Hall, Room 244 
1 Dr. Carlton B. Goodlett Place 
San Francisco, CA 94102 

Dear Ms. Calvillo, 

The 2018-2019 Civil Grand Jury will release a report entitled, "Act Now Before It Is foo f;,gte: 
Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System" 
to the public on Wednesday, July 17, 2019. Enclosed is an advanced copy. By order of the 
Presiding Judge of the Superior Court, Hon. Garrett L. Wong, this report is to be kept 
confidential until the date of release. 

California Penal Code §933(c) requires a response to be submitted to the Presiding Judge no later 
than October 15, 2019. 

California Penal Code §933.05 states that as to each finding, the response must indicate one of 
the following: 

1. The respondent agrees with the finding; or 
2. The respondent disagrees with the finding, wholly or partially, with an explanation. 

As to each recommendation, the response must indicate one of the following: 

1. The recommendation has been implemented, with a summary of the implementation; 
2. The recommendation has not yet been, but will be implemented in the future, with a 

timeframe for implementation; 
3. The recommendation requires further analysis, with an explanation, scope, and 

parameters of that analysis, and a timeframe for discussion not more than six months 
from the publication of the grand jury report; or 

4. The recommendation will not be implemented because it is not warranted or reasonable, 
with an explanation. 

Please e-mail your response to Presiding Judge Wong at CGrandJury@sftc.org or mail to 400 
McAllister Street, Room 008, San Francisco, CA 94102-4512. 

Respectfully, 

~k-l-/7_ 
Rasha Harvey, Foreperson 

-,1 

'lr 
1·· 

400 McAllister Street, Room 008, San Francisco, CA 94102---1512 " (415) 551-3635 <> http://civilgrandjury.sfgov.org/ 



July 15, 2019 

CITY AND COUNTY OF SAN FRANCISCO 

2018 - 2019 CIVIL GRAND JURY 

Budget and Legislative Analyst 
San Francisco Board of Supervisors 
City Hall, Room 244 
1 Dr. Carlton B. Goodlett Place 
San Francisco, CA 94102 

Dear Sir or Madam, 

The 2018-2019 Civil Grand Jury will release a report entitled, "Act Now Before It Is Too Late: 
Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System" 
to the public on Wednesday, July 17, 2019. Enclosed is an advanced copy. By order of the 
Presiding Judge of the Superior Court, Hon. Garrett L. Wong, this report is to be kept 
confidential until the date of release. 

California Penal Code §933( c) requires a response to be submitted to the Presiding Judge no later 
than September 15, 2019. 

California Penal Code §933.05 states that as to each finding, the response must indicate one of 
the following: 

1. The respondent agrees with the finding; or 
2. The respondent disagrees with the finding, wholly or partially, with an explanation. 

As to each recommendation, the response must indicate one of the following: 

1. The recommendation has been implemented, with a summary of the implementation; 
2. The recommendation has not yet been, but will be implemented in the future, with a 

timeframe for implementation; 
3. The recommendation requires further analysis, with an explanation, scope, and 

parameters of that analysis, and a timeframe for discussion not more than six months 
from the publication of the grand jury report; or 

4. The recommendation will not be implemented because it is not warranted or reasonable, 
with an explanation. 

Please e-mail your response to Presiding Judge Wong at CGrandJury@sftc.org or mail to 400 
McAllister Street, Room 008, San Francisco, CA 94102-4512. 

Respectfully, 

KJ_t17 
Rasha Harvey, Foreperson 

400 McAllister Street, Room 008, San Francisco, CA 94102-4512 o (415) 551-3635 o http://civilgrandjury.sfgov.org/ 



CITY AND COUNTY OF SAN FRANCISCO 
2018 - 2019 CIVIL GRAND JURY 

July 15, 2019 

Sandra Lee Fewer 
Supervisor 
San Francisco Board of Supervisors 
City Hall, Room 244 
I Dr. Carlton B. Goodlett Place 
San Francisco, CA 94102 

Dear Supervisor Fewer, 

The 2018-2019 Civil Grand Jury will release a report entitled, "Act Now Before It Is Too Late: 
Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System" 
to the public on Wednesday, July 17, 2019. Enclosed is an advanced copy. By order of the 
Presiding Judge of the Superior Court, Hon. Garrett L. Wong, this report is to be kept 
confidential until the date of release. 

California Penal Code §933(c) requires a response to be submitted to the Presiding Judge no later 
than October 15, 2019. 

California Penal Code §933.05 states that as to each finding, the response must indicate one of 
the following: 

1. The respondent agrees with the finding; or 
2. The respondent disagrees with the finding, wholly or partially, with an explanation. 

As to each recommendation, the response must indicate one of the following: 

1. The recommendation has been implemented, with a summary of the implementation; 
2. The recommendation has not yet been, but will be implemented in the future, with a 

timeframe for implementation; 
3. The recommendation requires further analysis, with an explanation, scope, and 

parameters of that analysis, and a timeframe for discussion not more than six months 
from the publication of the grand jury report; or 

4. The recommendation will not be implemented because it is not warranted or reasonable, 
with an explanation. 

Please e-mail your response to Presiding Judge Wong at CGrandJury@sftc.org or mail to 400 
McAllister Street, Room 008, San Francisco, CA 94102-4512. 

Respectfully, 

7<_,?-1-17_ 
Rasha Harvey, Foreperson 

400 McAllister Street, Room 008, San Francisco, CA 94102-4512 " ( 415) 551-3635 o http://civilgrandjury.sfgov.org/ 



CITY AND COUNTY OF SAN FRANCISCO 
2018 - 2019 CIVIL GRAND JURY ; 

July 15, 2019 

Catherine Stefani 
Supervisor 
San Francisco Board of Supervisors 
City Hall, Room 244 
1 Dr. Carlton B. Goodlett Place 
San Francisco, CA 94102 

Dear Supervisor Stefani, 

The 2018-2019 Civil Grand Jury will release a report entitled, "Act Now Before It Is Too Late: 
Aggressively Expand and Enhance Our High-Pressure Emergency Fire.fighting Water System" 
to the public on Wednesday, July 17, 2019. Enclosed is an advanced copy. By order of the 
Presiding Judge of the Superior Court, Hon. Garrett L. Wong, this report is to be kept 
confidential until the date of release. 

California Penal Code §933(c) requires a response to be submitted to the Presiding Judge no later 
than October 15, 2019. 

California Penal Code §933.05 states that as to each finding, the response must indicate one of 
the following: 

1. The respondent agrees with the finding; or 
2. The respondent disagrees with the finding, wholly or partially, with an explanation. 

As to each recommendation, the response must indicate one of the following: 

1. The recommendation has been implemented, with a summary of the implementation; 
2. The recommendation has not yet been, but will be implemented in the future, with a 

time:frame for implementation; 
3. The recommendation requires further analysis, with an explanation, scope, and 

parameters of that analysis, and a timeframe for discussion not more than six months 
from the publication of the grand jury report; or 

4. The recommendation will not be implemented because it is not warranted or reasonable, 
with an explanation. 

Please e-mail your response to Presiding Judge Wong at CGrandJury@sftc.org or mail to 400 
McAllister Street, Room 008, San Francisco, CA 94102-4512. 

Respectfully, 

R__L- 1-17 
Rasha Harvey, Foreperson 

400 McAllister Street, Room 008, San Francisco, CA 94102-4512 o ( 415) 551-3635 o http://civilgrandjury.sfgov.org/ 



July 15, 2019 

Aaron Peskin 
Supervisor 

CITY AND COUNTY OF SAN FRANCISCO 
2018 - 2019 CIVIL GRAND JURY 

San Francisco Board of Supervisors 
City Hall, Room 244 
1 Dr. Carlton B. Goodlett Place 
San Francisco, CA 94102 

Dear Supervisor Peskin, 

The 2018-2019 Civil Grand Jury will release a report entitled, "Act Now Before It Is Too Late: 
Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System" 
to the public on Wednesday, July 17, 2019. Enclosed is an advanced copy. By order of the 
Presiding Judge of the Superior Court, Hon. Garrett L. Wong, this report is to be kept 
confidential until the date of release. 

California Penal Code §933(c) requires a response to be submitted to the Presiding Judge no later 
than October 15, 2019. 

California Penal Code §933.05 states that as to each finding, the response must indicate one of 
the following: 

1. The respondent agrees with the finding; or 
2. The respondent disagrees with the finding, wholly or partially, with an explanation. 

As to each recommendation, the response must indicate one of the following: 

1. The recommendation has been implemented, with a summary of the implementation; 
2. The recommendation has not yet been, but will be implemented in the future, with a 

timeframe for implementation; 
3. The recommendation requires further analysis, with an explanation, scope, and 

parameters of that analysis, and a timeframe for discussion not more than six months 
from the publication of the grand jury report; or 

4. The recommendation will not be implemented because it is not warranted or reasonable, 
with an explanation. 

Please e-mail your response to Presiding Judge Wong at CGrandJury@sftc.org or mail to 400 
McAllister Street, Room 008, San Francisco, CA 94102-4512. 

Respectfully, · 

p__£__ H7 
Rasha Harvey, Foreperson 

400 McAllister Street, Room 008, San Francisco, CA 94102-4512 o (415) 551-3635 o http://civilgrandjury.sfgov.org/ 



July 15, 2019 

Gordon Mar 
Supervisor 

CITY AND COUNTY OF SAN FRANCISCO 

2018 - 2019 CIVIL GRAND JURY 

San Francisco Board of Supervisors 
City Hall, Room 244 
1 Dr. Carlton B. Goodlett Place 
San Francisco, CA 94102 

Dear Supervisor Mar, 

The 2018-2019 Civil Grand Jury will release a report entitled, "Act Now Before It Is Too Late: 
Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System" 
to the public on Wednesday, July 17, 2019. Enclosed is an advanced copy. By order of the 
Presiding Judge of the Superior Court, Hon. Garrett L. Wong, this report is to be kept 
confidential until the date of release. 

California Penal Code §933( c) requires a response to be submitted to the Presiding Judge no later 
than October 15, 2019. 

California Penal Code §933.05 states that as to each finding, the response must indicate one of 
the following: 

1. The respondent agrees with the finding; or 
2. The respondent disagrees with the finding, wholly or partially, with an explanation. 

As to each recommendation, the response must indicate one of the following: 

1. The recommendation has been implemented, with a summary of the implementation; 
2. The recommendation has not yet been, but will be implemented in the future, with a 

time:frame for implementation; 
3. The recommendation requires further analysis, with an explanation, scope, and 

parameters of that analysis, and a time:frame for discussion not more than six months 
from the publication of the grand jury report; or 

4. The recommendation will not be implemented because it is not warranted or reasonable, 
with an explanation. 

Please e-mail your response to Presiding Judge Wong at CGrandJury@sftc.org or mail to 400 
McAllister Street, Room 008, San Francisco, CA 94102-4512. 

Respectfully, 

KJ--H7 
Rasha Harvey, Foreperson 

400 McAllister Street, Room 008, San Francisco, CA 94102-4512 o (415) 551-3635 o http://civilgrandjury.sfgov.org/ 



July 15, 2019 

Vallie Brown 
Supervisor 

CITY AND COUNTY OF SAN FRANCISCO 

2018 - 2019 CIVIL GRAND JURY 

San Francisco Board of Supervisors 
City Hall, Room 244 
1 Dr. Carlton B. Goodlett Place 
San Francisco, CA 94102 

Dear Supervisor Brown, 

The 2018-2019 Civil Grand Jury will release a report entitled, "Act Now Before It Is Too Late: 
Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System" 
to the public on Wednesday, July 17, 2019. Enclosed is an advanced copy. By order of the 
Presiding Judge of the Superior Court, Hon. Garrett L. Wong, this report is to be kept 
confidential until the date of release. 

California Penal Code §933(c) requires a response to be submitted to the Presiding Judge no later 
than October 15, 2019. 

California Penal Code §933.05 states that as to each finding, the response must indicate one of 
the following: 

1. The respondent agrees with the finding; or 
2. The respondent disagrees with the finding, wholly or partially, with an explanation. 

As to each recommendation, the response must indicate one of the following: 

1. The recommendation has been implemented, with a summary of the implementation; 
2. The recommendation has not yet been, but will be implemented in the future, with a 

timeframe for implementation; 
3. The recommendation requires further analysis, with an explanation, scope, and 

parameters of that analysis, and a timeframe for discussion not more than six months 
from the publication of the grand jury report; or 

4. The recommendation will not be implemented because it is not warranted or reasonable, 
with an explanation. 

Please e-mail your response to Presiding Judge Wong at CGrandJury@sftc.org or mail to 400 
McAllister Street, Room 008, San Francisco, CA 94102-4512. 

Respectfully, 

RJ-t-17 
Rasha Harvey, Forepe~son 

400 McAllister Street, Room 008, San Francisco, CA 94102-4512 a ( 415) 551-3635 o http://civilgrandjury.sfgov.org/ 



July 15, 2019 

Matt Haney 
Supervisor 

CITY AND COUNTY OF SAN FRANCISCO 
2018-2019 CIVIL GRAND JURY 

San Francisco Board of Supervisors 
City Hall, Room 244 
1 Dr. Carlton B. Goodlett Place 
San Francisco, CA 94102 

Dear Supervisor Haney, 

The 2018-2019 Civil Grand Jury will release a report entitled, "Act Now Before It Is Too Late: 
Aggressively Expand and Enhance Our High-Pressure Emergency Fire.fighting Water System" 
to the public on Wednesday, July 17, 2019. Enclosed is an advanced copy. By order of the 
Presiding Judge of the Superior Court, Hon. Garrett L. Wong, this report is to be kept 
confidential until the date of release. 

California Penal Code §933(c) requires a response to be submitted to the Presiding Judge no later 
than October 15, 2019. 

California Penal Code §933 .05 states that as to each finding, the response must indicate one of 
the following: 

1. The respondent agrees with the finding; or 
2. The respondent disagrees with the finding, wholly or partially, with an explanation. 

As to each recommendation, the response must indicate one of the following: 

1. The recommendation has been implemented, with a summary of the implementation; 
2. The recommendation has not yet been, but will be implemented in the future, with a 

timeframe for implementation; 
3. The recommendation requires further analysis, with an explanation, scope, and 

parameters of that analysis, and a timeframe for discussion not more than six months 
from the publication of the grand jury report; or 

4. The recommendation will not be implemented because it is not warranted or reasonable, 
with an explanation. 

Please e-mail your response to Presiding Judge Wong at CGrandJury@sftc.org or mail to 400 
McAllister Street, Room 008, San Francisco, CA 94102-4512. 

Respectfully, 

)<-4--H7 
Rasha Harvey, Foreperson 

400 McAllister Street, Room 008, San Francisco, CA 94102-4512 o (415) 551-3635 " http://civilgrandjury.sfgov.org/ 



July 15, 2019 

Norman Yee 
President 

CITY AND COUNTY OF SAN FRANCISCO 
2018 - 2019 CIVIL GRAND JURY 

San Francisco Board of Supervisors 
City Hall, Room 244 
1 Dr. Carlton B. Goodlett Place 
San Frcl-ncisco, CA 94102 

Dear President Yee, 

The 2018-2019 Civil Grand Jury will release a report entitled, "Act Now Before It Is Too Late: 
Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System" 
to the public on Wednesday, July 17, 2019. Enclosed is an advanced copy. By order ofthe 
Presiding Judge of the Superior Court, Hon. Garrett L. Wong, this report is to be kept 
confidential until the date of release. 

California Penal Code §933(c) requires a response to be submitted to the Presiding Judge no later 
than October 15, 2019. 

California Penal Code §933.05 states that as to each finding, the response must indicate one of 
the following: 

1. The respondent agrees with the finding; or 
2. The respondent disagrees with the finding, wholly or partially, with an explanation. 

As to each recommendation, the response must indicate one of the following: 

1. The recommendation has been implemented, with a summary of the implementation; 
2. The recommendation has not yet been, but will be implemented in the future, with a 

time-frame for implementation; · 
3. The recommendation requires further analysis, with an explanation, scope, and 

parameters of that analysis, and a time-frame for discussion not more than six months 
from the publication of the grand jury report; or 

4. The recommendation will not be implemented because it is not warranted or reasonable, 
with an explanation. 

Please e-mail your response to Presiding Judge Wong at CGraridJury@sftc.org or mail to 400 
McAllister Street, Room 008, San Francisco, CA 94102-4512. 

Respectfully, 

R~H7 
Rasha Harvey, Foreperson 

400 McAllister Street, Room 008, San Francisco, CA 94102-4512 " ( 415) 551-3635 o http://civilgrandjury.sfgov.org/ 



CITY AND COUNTY OF SAN FRANCISCO 
2018 - 2019 CIVIL GRAND JURY 

July 15, 2019 

Rafael Mandelman 
Supervisor 
San Francisco Board of Supervisors 
City Hall, Room 244 
1 Dr. Carlton B. Goodlett Place 
San Francisco, CA 94102 

Dear Supervisor Mandelman, 

The 2018-2019 Civil Grand Jury will release a report entitled, "Act Now Before It Is Too Late: 
Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System" 
to the public on Wednesday, July 17, 2019. Enclosed is an advanced copy. By order ofthe 
Presiding Judge of the Superior Court, Hon. Garrett L. Wong, this report is to be kept 
confidential until the date of release. 

California Penal Code §933(c) requires a response to be submitted to the Presiding Judge no later 
than October 15, 2019. 

California Penal Code §933.05 states that as to each finding, the response must indicate one of 
the following: 

1. The respondent agrees with the finding; or 
2. The respondent disagrees with the finding, wholly or partially, with an explanation. 

As to each recommendation, the response must indicate one of the following: 

1. The recommendation has been implemented, with a summary of the implementation; 
2. The recommendation has not yet been, but will be implemented in the future, with a 

timeframe for implementation; 
3. The recommendation requires further analysis, with an explanation, scope, and 

parameters of that analysis, and a timeframe for discussion not more than six months 
from the publication of the grand jury report; or 

4. The recommendation will not be implemented because it is not warranted or reasonable, 
with an explanation. 

Please e-mail your response to Presiding Judge Wong at CGrandJury@sftc.org or mail to 400 
McAllister Street, Room 008, San Francisco, CA 94102-4512. 

Respectfully, 

P_k-H7_ 
Rasha Harvey, Foreperson 

400 McAllister Street, Room 008, San Francisco, CA 94102-4512 o ( 415) 551-3635 ., http://civilgrandjury.sfgov.org/ 



July 15, 2019 

Hillary Ronen 
Supervisor 

CITY AND COUNTY OF SAN FRANCISCO 
2018 - 2019 CIVIL GRAND JURY 

San Francisco Board of Supervisors 
City Hall, Room 244 
1 Dr. Carlton B. Goodlett Place 
San Francisco, CA 94102 

Dear Supervisor Ronen, 

The 2018-2019 Civil Grand Jury will release a report entitled, "Act Now Before It Is Too Late: 
Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System" 
to the public on Wednesday, July 17, 2019. Enclosed is an advanced copy. By order of the 
Presiding Judge of the Superior Court, Hon. Garrett L. Wong, this report is to be kept 
confidential until the date of release. 

California Penal Code §933(c) requires a response to be submitted to the Presiding Judge no later 
than October 15, 2019. 

California Penal Code §933.05 states that as to each finding, the response must indicate one of 
the following: 

1. The respondent agrees with the finding; or 
2. The respondent disagrees with the finding, wholly or partially, with an explanation. 

As to each recommendation, the response must indicate one of the following: 

1. The recommendation has been implemented, with a summary of the implementation; 
2. The recommendation has not yet been, but will be implemented in the future, with a 

timeframe for implementation; 
3. The recommendation requires further analysis, with an explanation, scope, and 

parameters of that analysis, and a timeframe for discussion not more than six months 
from the publication of the grand jury report; or 

4. The recommendation will not be implemented because it is not warranted or reasonable, 
with an explanation. 

Please e-mail your response to Presiding Judge Wong at CGrandJury@sftc.org or mail to 400 
McAllister Street, Room 008, San Francisco, CA 94102-4512. 

Respectfully, 

KJ-H7 
Rasha Harvey, Foreperson 

400 McAllister Street, Room 008, San Francisco, CA 94102-4512 o (415) 551-3635 o http://civilgrandjury.sfgov.org/ 



July 15, 2019 

CITY AND COUNTY OF SAN FRANCISCO 
2018 - 2019 CIVIL GRAND JURY 

Shamann Walton 
Supervisor 
San Francisco Board of Supervisors 
City Hall, Room 244 
1 Dr. Carlton B. Goodlett Place 
San Francisco, CA 94102 

Dear Supervisor Walton, 

The 2018-2019 Civil Grand Jury will release a report entitled, "Act Now Before It Is Too Late: 
Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System" 
to the public on Wednesday, July 17, 2019. Enclosed is an advanced copy. By order of the 
Presiding Judge of the Superior Court, Hon. Garrett L. Wong, this report is to be kept 
confidential until the date of release. 

California Penal Code §933(c) requires a response to be submitted to the Presiding Judge no later 
than October 15, 2019. 

California Penal Code §933.05 states that as to each finding, the response must indicate one of 
the following: 

1. The respondent agrees with the finding; or 
2. The respondent disagrees with the finding, wholly or partially, with an explanation. 

As to each recommendation, the response must indicate one of the following: 

1. The recommendation has been implemented, with a summary of the implementation; 
2. The recommendation has not yet been, but will be implemented in the future, with a 

timefraine for implementation; 
3. The recommendation requires further analysis, with an explanation, scope, and 

parameters of that analysis, and a timeframe for discussion not more than six months 
from the publication of the grand jury report; or 

4. The recommendation will not be implemented because it is not warranted or reasonable, 
with an explanation. 

Please e-mail your response to Presiding Judge Wong at CGrandJury@sftc.org or mail to 400 
McAllister Street, Room 008, San Francisco, CA 94102-4512. 

Respectfully, 

7<--t--H7 
Rasha Harvey, Foreperson 

400 McAllister Street, Room 008, San Francisco, CA 94102-4512 a ( 415) 551-3635 o h1!p://civilgrandjury.sfgov.org/ 



July 15, 2019 

Ahsha Safai 
Supervisor 

CITY AND COUNTY OF SAN FRANCISCO 

2018 - 2019 CIVIL GRAND JURY 

San Francisco Board of Supervisors 
City Hall, Room 244 
1 Dr. Carlton B. Goodlett Place 
San Francisco, CA 94102 

Dear Supervisor Safai, 

The 2018-2019 Civil Grand Jury will release a report entitled, "Act Now Before It Is Too Late: 
Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System" 
to the public on Wednesday, July 17, 2019. Enclosed is an advanced copy. By order of the 
Presiding Judge of the Superior Court, Hon. Garrett L. Wong, this report is to be kept 
confidential until the date of release. 

California Penal Code §933(c) requires a response to be submitted to the Presiding Judge no later 
than October 15, 2019. 

California Penal Code §933.05 states that as to each finding, the response must indicate one of 
the following: 

1. The respondent agrees with the finding; or 
2. The respondent disagrees with the finding, wholly or partially, with an explanation. 

As to each recommendation, the response must indicate one of the following: 

1. The recommendation has been implemented, with a summary of the implementation; 
2. The recommendation has not yet been, but will be implemented in the future, with a 

timeframe for implementation; 
3. The recommendation requires further analysis, with an explanation, scope, and 

parameters of that analysis, and a timeframe for discussion not more than six months 
from the publication of the grand jury report; or 

. 4. The recommendation will not be implemented because it is not warranted or reasonable, 
with an explanation. 

Please e-mail your response to Presiding Judge Wong at CGrandJury@sftc.org or mail to 400 
McAllister Street, Room 008, San Francisco, CA 94102-4512. 

Respectfully, 

~J_H7 
Rasha Harvey; Foreperson 

400 McAllister Street, Room 008, San Francisco, CA 94102-4512 o ( 415) 551-3635 o http://civilgrandjury.sfgov.org/ 



CITY AND COUNTY OF SAN FRANCISCO 
2018 - 2019 CIVIL GRAND JURY 

July 15, 2019 

Naomi M. Kelly 
City Administrator 
Office of the City Administrator 
City Hall, Room 362 
1 Dr. Carlton B. Goodlett Place 
San Francisco, CA 94102 

Dear Ms. Kelly, 

The 2018-2019 Civil Grand Jury will release a report entitled, "Act Now Before It Is Too Late: 
Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System" 
to the public on Wednesday, July 17, 2019. Enclosed is an advanced copy. By order ofthe 
Presiding Judge of the Superior Court, Hon. Garrett L. Wong, this report is to be kept 
confidential until the date of release. 

California Penal Code §933( c) requires a response to be submitted to the Presiding Judge no later 
than September 15, 2019. 

California Penal Code §933.05 states that as to each finding, the response must indicate one of 
the following: 

1. The respondent agrees with the finding; or 
2. The respondent disagrees with the finding, wholly or partially, with an explanation. 

As to each recommendation, the response must indicate one of the following: 

1. The recommendation has been implemented, with a summary of the implementation; 
2. The recommendation has not yet been, but will be implemented in the future, with a 

timeframe for implementation; 
3. The recommendation requires further analysis, with an explanation, scope, and 

parameters of that analysis, and a timeframe for discussion not more than six months 
from the publication of the grand jury report; or 

4. The recommendation will not be implemented because it is not warranted or reasonable, 
with an explanation. 

Please e-mail your response to Presiding Judge Wong at CGrandJury@sftc.org or mail to 400 
McAllister Street, Room 008, San Francisco, CA 94102-4512. 

Respectfully, 

~_.t--)-/7 
Rasha Harvey, Foreperson 

400 McAllister Street, Room 008, San Francisco, CA 94102-4512 o ( 415) 551-3635 " http://civilgrandjury.sfgov.org/ 



July 15, 2019 

Brian Strong 

CITY AND COUNTY OF SAN FRANCISCO 

2018 - 2019 CIVIL GRAND JURY 

Chief Resilience Officer 
Office of the City Administrator 
City Hall, Room 362 
1 Dr. Carlton B. Goodlett Place 
San Francisco, CA 94102 

Dear Mr. Strong, 

The 2018-2019 Civil Grand Jury will release a report entitled, "Act Now Before It Is Too Late: 
Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System" 
to the public on Wednesday, July 17, 2019. Enclosed is an advanced copy. By order of the 
Presiding Judge of the Superior Court, Hon. Garrett L. Wong, this report is to be kept 
confidential until the date of release. 

California Penal Code §933(c) requires a response to be submitted to the Presiding Judge no later 
than September 15, 2019. 

California Penal Code §933.05 states that as to each finding, the response must indicate one of 
the following: 

1. The respondent agrees with the finding; or 
2. The respondent disagrees with the finding, wholly or partially, with an explanation. 

As to each recommendation, the response must indicate one of the following: 

1. The recommendation has been implemented, with a summary of the implementation; 
2. The recommendation has not yet been, but will be implemented in the future, with a 

timeframe for implementation; 
3. The recommendation requires further analysis, with an explanation, scope, and 

parameters of that analysis, and a time frame for discussion not more than six months 
from the publication of the grand jury report; or 

4. The recommendation will not be implemented because it is not warranted or reasonable, 
with an explanation. 

Please e-mail your response to Presiding Judge Wong at CGrandJury(a),sftc.org or mail to 400 
McAllister Street, Room 008, San Francisco, CA 94102-4512. 

Respectfully, 

RJ-_H7_ 
Rasha Harvey, Foreperson 

400 McAllister Street, Room 008, San Francisco, CA 94102-4512 " (415) 551-3635 <> http://civilgrandjury.sfgov.org/ 



CITY AND COUNTY OF SAN FRANCISCO 

2018 - 2019 CIVIL GRAND JURY 

July 15, 2019 

Debbie Raphael 
Director 
San Francisco Department of the Environment 
1455 Market Street, Suite 1200 
San Francisco, CA 94103 

Dear Ms. Raphael, 

The 2018-2019 Civil Grand Jury will release a report entitled, "Act Now Before It Is Too Late: 
Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System" 
to the public on Wednesday, July 17, 2019. Enclosed is an advanced copy. By order of the 
Presiding Judge of the Superior Court, Hon. Garrett L. Wong, this report is to be kept 
confidential until the date of release. 

California Penal Code §933(c) requires a response to be submitted to the Presiding Judge no later 
than September 15, 2019. 

California Penal Code §933.05 states that as to each finding, the response must indicate one of 
the following: 

1. The respondent agrees with the finding; or 
2. The respondent disagrees with the finding, wholly or partially, with an explanation. 

As to each recommendation, the response must indicate one of the following: 

1. The recommendation has been implemented, with a summary of the implementation; 
2. The recommendation has not yet been, but will be implemented in the future, with a 

timeframe for implementation; 
3. The recommendation requires further analysis, with an explanation, scope, and 

parameters of that analysis, and a timeframe for discussion not more than six months 
from the publication of the grand jury report; or 

4. The recommendation will not be implemented because it is not warranted or reasonable, 
with an explanation. 

Please e-mail your response to Presiding Judge Wong at CGrandJury@sftc.org or mail to 400 
McAllister Street, Room 008, San Francisco, CA 94102-4512. 

Respectfully, 

)<J_H7_ 
Rasha Harvey, Foreperson 

400 McAllister Street, Room 008, San Francisco, CA 94102-45 12 " ( 415) 551-3635 a http://civilgrandjury.sfgov.org/ 



July 15, 2019 

CITY AND COUNTY OF SAN FRANCISCO 

2018 - 2019 CIVIL GRAND JURY 

Jeanine Nicholson 
Fire Chief 
San Francisco Fire Department 
698 Second Street 
San Francisco, CA 94107 

Dear Chief Nicholson, 

The 2018-2019 Civil Grand Jury will release a report entitled, "Act Now Before It Is Too Late: 
Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System" 
to the public on Wednesday, July 17, 2019. Enclosed is an advanced copy. By order of the 
Presiding Judge of the Superior Court, Hon. Garrett L. Wong, this report is to be kept 
confidential until the date of release. 

California Penal Code §933(c) requires a response to be submitted to the Presiding Judge no later 
than September 15, 2019. 

California Penal Code §933.05 states that as to each finding, the response must indicate one of 
the following: 

1. The respondent agrees with the finding; or 
2. The respondent disagrees with the finding, wholly or partially, with an explanation. 

As to each recommendation, the response must indicate one of the following: 

1. The recommendation has been implemented, with a summary of the implementation; 
2. The recommendation has not yet been, but will be implemented in the future, with a 

timeframe for implementation; 
3. The recommendation requires further analysis, with an explanation, scope, and 

parameters of that analysis, and a timeframe for discussion not more than six months 
from the publication of the grand jury report; or 

4. The recommendation will not be implemented because it is not warranted or reasonable, 
with an explanation. 

Please e-mail your response to Presiding Judge Wong at CGrandJury@sftc.org or mail to 400 
McAllister Street, Room 008, San Francisco, CA 94102-4512. 

Respectfully, 

J<_k--H7 
Rasha Harvey, Foreperson 

400 McAllister Street, Room 008, San Francisco, CA 94102-4512 o ( 415) 551-3635 o http://civilgrandjury.sfgov.org/ 



July 15, 2019 

Stephen Nakajo 
President 

CITY AND COUNTY OF SAN FRANCISCO 

2018 - 2019 CIVIL GRAND JURY 

San Francisco Fire Commission 
1765 Sutter Street 
San Francisco, CA 94115 

Dear President Nakajo, 

The 2018-2019 Civil Grand Jury will release a report entitled, "Act Now Before It Is Too Late: 
Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System" 
to the public on Wednesday, July 17, 2019. Enclosed is an advanced copy. By order of the 
Presiding Judge of the Superior Court, Hon. Garrett L. Wong, this report is to be kept 
confidential until the date of release. 

California Penal Code §933( c) requires a response to be submitted to the Presiding Judge no later 
than September 15, 2019. 

California Penal Code §933.05 states that as to each finding, the response must indicate one of 
the following: 

1. The respondent agrees with the finding; or 
2. The respondent disagrees with the finding, wholly or partially, with an explanation. 

As to each recommendation, the response must indicate one of the following: 

1. The recommendation has been implemented, with a summary of the implementation; 
2. The recommendation has not yet been, but will be implemented in the future, with a 

timeframe for implementation; 
3. The recommendation requires further analysis, with an explanation, scope, and 

parameters of that analysis, and a timeframe for discussion not more than six months 
from the publication of the grand jury report; or 

4. The recommendation will not be implemented because it is not warranted or reasonable, 
with an explanation. 

Please e-mail your response to Presiding Judge Wong at CGrandJury@sftc.org or mail to 400 
McAllister Street, Room 008, San Francisco, CA 94102-4512. 

Respectfully, 

KJ_H7 
Rasha Harvey, Foreperson 

400 McAllister Street. Room 008, San Francisco, CA 94102-45 l 2 o ( 415) 55 l -3635 " http://civilgrandjury.sfgov.org/ 



July 15, 2019 

CITY AND COUNTY OF SAN FRANCISCO 
2018 - 2019 CIVIL GRAND JURY 

The Honorable London Breed 
Mayor of San Francisco 
City Hall, Room 200 
1 Dr. Carlton B. Goodlett Place 
San Francisco, CA 94102 

Dear Mayor Breed, 

The 2018-2019 Civil Grand Jury will release a report entitled, "Act Now Before It Is Too Late: 
Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System" 
to the public on Wednesday, July 17, 2019. Enclosed is an advanced copy. By order of the 
Presiding Judge of the Superior Court, Hon. Garrett L. Wong, this report is to be kept 
confidential until the date of release. 

California Penal Code §933( c) requires a response to be submitted to the Presiding Judge no later 
than September 15, 2019. 

California Penal Code §933.05 states that as to each finding, the response must indicate one of 
the following: 

1. The respondent agrees with the finding; or 
2. The respondent disagrees with the finding, wholly or partially, with an explanation. 

As to each recommendation, the response must indicate one of the following: 

1. The recommendation has been implemented, with a summary of the implementation; 
2. The recommendation has not yet been, but will be implemented in the future, with a 

timeframe for implementation; 
3. The recommendation requires further analysis, with an explanation, scope, and 

parameters of that analysis, and a timeframe for discussion not more than six months 
from the publication of the grand jury report; or 

4. The recommendation will not be implemented because it is not warranted or reasonable, 
with an explanation. 

Please e-mail your response to Presiding Judge Wong at CGrandJury@sftc.org or mail to 400 
McAllister Street, Room 008, San Francisco, CA 94102-4512. 

Respectfully, 

RJ--t-17 
Rasha Harvey, Foreperson 

400 McAllister Street, Room 008, San Francisco, CA 94102-45 12 o ( 415) 551-3635 o http://civilgrandjury.sfgov.org/ 



CITY AND COUNTY OF SAN FRANCISCO 

2018 - 2019 CIVIL GRAND JURY 

July 15, 2019 

Harlan L. Kelly, Jr. 
General Manager 
San Francisco Public Utilities Commission 
525 Golden Gate Avenue, 13th Floor 
San Francisco, CA 94102 

Dear General Manager Kelly, 

The 2018-2019 Civil Grand Jury will release a report entitled, "Act Now Before It Is Too Late: 
Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System" 
to the public on Wednesday, July 17, 2019. Enclosed is an advanced copy. By order of the 
Presiding Judge of the Superior Court, Hon. Garrett L. Wong, this report is to be kept 
confidential until the date of release. 

California Penal Code § 93 3 ( c) requires a response to be submitted to the Presiding Judge no later 
than September 15, 2019. 

California Penal Code §933.05 states that as to each finding, the response must indicate one of 
the following: 

1. The respondent agrees with the finding; or 
2. The respondent disagrees with the finding, wholly or partially, with an explanation. 

As to each recommendation, the response must indicate one of the following: 

1. The recommendation has been implemented, with a summary of the implementation; 
2. The recommendation has not yet been, but will be implemented in the future, with a 

timeframe for implementation; 
3. The recommendation requires further analysis, with an explanation, scope, and 

parameters of that analysis, and a timeframe for discussion not more than six months 
from the publication of the grand jury report; or 

4. The recommendation will not be implemented because it is not warranted or reasonable, 
with an explanation. 

Please e-mail your response to Presiding Judge Wong at CGrandJury@sftc.org or mail to 400 
McAllister Street, Room 008, San Francisco, CA 94102-4512. 

Respectfully, 

~J-1-/7 
Rasha Harvey, Foreperson 

400 McAllister Street, Room 008, San Francisco, CA 94102-4512 o (415) 551-3635 " http://civilgrandjury.sfgov.org/ 



CITY AND COUNTY OF SAN FRANCISCO 
2018 - 2019 CIVIL GRAND JURY 

July 15, 2019 

Ann Moller Caen 
President 
San Francisco Public Utilities Commission 
525 Golden Gate Avenue, 13th Floor 
San Francisco, CA 94102 

Dear President Caen, 

The 2018-2019 Civil Grand Jury will release a report entitled, "Act Now Before It Is Too Late: 
Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System" 
to the public on Wednesday, July 17, 2019. Enclosed is an advanced copy. By order of the 
Presiding Judge of the Superior Court, Hon. Garrett L. Wong, this report is to be kept 
confidential until the date of release. 

California Penal Code §933( c) requires a response to be submitted to the Presiding Judge no later 
than September 15, 2019. 

California Penal Code §933.05 states that as to each finding, the response must indicate one of 
the following: 

1. The respondent agrees with the finding; or 
2. The respondent disagrees with the finding, wholly or partially, with an explanation. 

As to each recommendation, the response must indicate one of the following: 

1. The recommendation has been implemented, with a summary of the implementation; 
2. The recommendation has not yet been, but will be implemented in the future, with a 

timeframe for implementation; 
3. The recommendation requires further analysis, with an explanation, scope, and 

parameters of that analysis, and a timeframe for discussion not more than six months 
from the publication of the grand jury report; or 

4. The recommendation will not be implemented because it is not warranted or reasonable, 
with an explanation. 

Please e-mail your response to Presiding Judge Wong at CGrandJury@sftc.org or mail to 400 
McAllister Street, Room 008, San Francisco, CA 94102-4512. 

Respectfully, 

RJ_H7 
Rasha Harvey, Foreperson 

400 McAllister Street, Room 008, San Francisco, CA 94102-4512 0 ( 415) 551-3635 " http://civilgrandjury.sfgov.org/ 



TO THE BOARD OF SUPERVISORS 
FROM JAMES DALESSANDRO -

September 19, 2019: File# #190786 

AUTHOR OF "1906" and FILM MAKER OF "THE DAMNEDEST, FINEST RUINS" 

DEAR SUPERVISORS: At five o'clock on the afternoon of April 19, 1906 - 36 hours 
after the catastrophic San Andreas fault rupture - 5 ships of the U.S. Navy's Pacific 
Squadron arrived at the Golden Gate to face a mountain of flames 1,500 feet high. 

Utilizing their ships' massive steam pumps and an unlimited supply of saltwater, 
they stopped the fire along the entire Embarcadero - crucial to our rebuilding. 
They stopped the flames from leaping Van Ness Avenue, sparing the scant housing 
stock of Pacific Heights, the Fillmore, Sunset and Richmond Districts. They 
evacuated 100,000 desperate people on the waterfront. Over 38 hours, they 
pumped several hundred MILLION gallons of saltwater to check the fire's spread 
and save untold numbers of lives. 

On October 17, 1989, following the Loma Prieta Earthquake, another naval vessel -
our Fireboat Phoenix - pumped salt water onto the Marina fire for 14 hours, 
delivering 5 ½ MILLION gallons of salt water. It almost certainly prevented a 
repeat of 1906. Think of that for a moment, please - 5 ½ MILLION GALLONS OF 
SALTWATER to stop a single fire of only ¼ of a city block. If they had not stopped it 
there - where and how would they have stopped it? 

So where are we today? 

Despite 1 O's of millions of dollars from bond issues, provided overwhelmingly by 
San Francisco voters over the previous decades, 15 neighborhoods - 400,000 
citizens - have no auxiliary, high-pressure water system to save homes, business, or 
lives. Why? Because the Public Utility Commission, which now controls the 
Auxiliary Water Supply System, has proposed one preposterous alternative after 
another to avoid expanding the AWSS. To further exacerbate our jeopardy, they 
have failed to maintain the EXISTING AWSS to where one seriously doubts its ability 
to function in an emergency. 

Instead of expanding the AWSS, the PUC first proposed to buy 15 miles of 
cumbersome 12-inch hose. That was to be rolled out by the 24 on duty firefighters 
in the Sunset and Richmond Districts BEFORE they started fighting fires or rescuing 
citizens. Supervisor Peskin and others stopped that absurdity. 

So now the PUC - instead of expanding the High Pressure SALTWATER SYSTEM 
with 3 pumping stations along the Bay and Pacific Ocean - is proposing that we co
mingle the POTABLE DRINKING WATER of the Sunset Reservoir with the brackish, 
POLLUTED WATER OF LAKE MERCED. The minute the Lake Merced Water enters 
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the MUNICIPAL WATER SUPPLY SYSTEM at least 400,000 people will be candidates 
for a wide variety of water born diseases. 

Perhaps members of the PUC could drink unfiltered Lake Merced water for a week 
or two and let us all know how they fare? Or tell us how they plan to defend the 
massive lawsuits by our neighbors in the South Bay- who own 2/3rds of Sunset 
Reservoir's drinking water. 

As you sit here today, the massive diesel pumping stations that supply the EXISTING 
AWSS - one station at Fort Mason, the other directly beneath the office of the Fire 
Chief on Townsend Street - are without an attendant capable of activating the 
system to supply salt water to the downtown's EXISTING high pressure hydrants. 

The other parts of the EXISTING system, the levers and gates inside Jones Street on 
Nob Hill, which control nearly 12 million gallons of water from the Twin Peaks and 
Ashbury Heights Tanks - has not had an attendant on site in more than 20 years. 

The PUC allegedly has someone somewhere who will control those massive Jones 
Street gates and valves and high-pressure water flow by means of a laptop 
computer. It is unclear what he or she knows about fire fighting, or how he or she 
would receive information on where that water is needed. It is also unclear if that 
system can deliver water, since some firefighters have stated the lack of regular 
flushing and maintenance has left hydrants clogged with sediment. 

And now, our Mayor, a former Fire Commissioner, has cut $100,000 from the NERT 
budget - Neighborhood Emergency Response Team - curtailing the training of 
volunteers willing to risk their lives to rescue their neighbors. 

I urge the Board of Supervisors to immediately appoint a Blue Ribbon Commission 
comprised of people who understand the science of fire suppression, and care about 
what happens to this city and its citizens. A Commission who will challenge the 
Public Utilities Commission and over ride the unconscionable support from some, 
but not all senior members of the Fire Department, past and present. The neglect 
and delays have pushed this city, its citizens and visitors to the brink of catastrophe. 

The recent findings of the 2019 Civil Grand Jury, crying ACT NOW, come with an 
ominous footnote. Their findings echo those of the 2003 Civil Grand Jury. And of 
bond issues dating back to 1986 and 1908. The neglect of our current system by 
the PUC, and their preposterous ideas to further endanger us all, must be stopped. 

It appears, dear Board, that the task is yours as the last vestige of hope and sanity. 

James Dalessandro 



 
This message is from outside the City email system. Do not open links or attachments from untrusted
sources.

From: aeboken
To: Mar, Gordon (BOS); Peskin, Aaron (BOS); Haneystaff (BOS); Calvillo, Angela (BOS); Somera, Alisa (BOS); Carroll,

John (BOS)
Subject: GAO Meeting 7/16/20 Public Comment
Date: Thursday, July 16, 2020 11:25:01 AM

 

TO: GAO Committee members, Clerk of the Board 

Please be advised that I was prepared to give public comment during the GAO
hearing on the Civil Grand Jury report Act Now Before It's Too Late..

I was viewing the hearing on SFGovTV to see the PowerPoint presentation and hear
Supervisor Mar's questions then immediately switched over to the call in line.

By then it appears that it was too late. I was unable to comment on the item.

I then spoke with the Clerk of the Committee to express my displeasure. 

He did listen to my feedback. He also stated that the item would come before the
GAO again in 6 months. My response was that my comments were time sensitive and
the 6 month hearing would be too late.

Below are the Public Comments that I intended to make.

Eileen Boken with SPEAK and CSFN. 

Speaking on my own behalf. 

First I would correct the SFPUC presentation. Hetch Hetchy is the *initial* supply not
the *primary* supply of the Emergency Firefighting Water System. This information
comes directly from a retired firefighter familiar with the system.

Next, expanding the Emergency Firefighting Water System aka AWSS to the
Westside already has a shovel-ready project. 

This is Phase 2 aka Phase B of the L-Taraval Muni Forward project. This phase goes
from Taraval and Sunset to Ulloa and Forestside.

As the L-Taraval project includes the replacement of water and sewer lines, Phase 2
could be amended to include dedicated, high pressure, high volume, non-potable
water AWSS. 

AWSS on Taraval and Ulloa has the support of SPEAK, the Coalition for San
Francisco Neighborhoods, the Taraval Parkside Merchants aka POPS and the Great

I 
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West Portal Neighborhood Association. 

Regarding the 10-Year Capital Plan, comments were submitted opposing the 10-Year
Capital Plan as currently drafted.

The description for the Emergency Firefighting Water System specifies the potable
water option. This appears both in the line item description and in the full description. 

This is despite the Board's commitment to exploring other options as well as exploring
the potable water option.

Sent from my Verizon, Samsung Galaxy smartphone



 
This message is from outside the City email system. Do not open links or attachments from untrusted
sources.

From: Morten
To: Mar, Gordon (BOS); Peskin, Aaron (BOS); Haney, Matt (BOS); Carroll, John (BOS)
Cc: Elsbernd, Sean (MYR); Nancy Wuerfel; Tom Doudiet; Carroll, Maryellen (DEM); Strong, Brian (ADM); Dick Morten
Subject: Comments on the Emergency Firefighting Water System (EFWS) Fiscal Year 2019/2020 Annual Report
Date: Tuesday, July 14, 2020 7:08:16 PM

 

July 14, 2020

TO:            Supervisors Mar, Peskin and Haney

FROM:       Dick Morten

SUBJECT:   Comments on the Emergency Firefighting Water System
(EFWS) Fiscal Year 2019/2020 Annual Report

It is a fact the major firefighting tool of the Fire Department is:
UNLIMITED WATER.

It is astonishing that for decades the Fire Department has not aggressively
pursued unlimited fire fighting water. There are ample incidents (Marina
and Loma Prieta fires, Pier 45 and other wharf side fires, Mission Bay and
Squat and Gobble fires) where the department has had to use unlimited
water supply resources found in the Auxiliary Water Supply System
(AWSS). The department's mission certainly must include obtaining
adequate fire fighting water resources.  No other city department has that
responsibility.

Transfer of AWSS to the SFPUC does not eliminate the obligation for SFFD
to demand citywide expansion of multi-resource (domestic, saltwater and
lake water) unlimited water supplies for firefighting. The Fire Commission,
two Civil Grand Jury reports, Mayor's Office, CAPPS report, voter approved
Bonds and numerous other calls to action have been ignored by the Fire
Department. Why?

The Report by changing the title of the system to deliver high pressure
firefighting water from Auxiliary Water Supply System (AWSS) to
Emergency Fire Water System (EFWS) deliberately obfuscates the fact that
EFWS does not deliver unlimited seismically safe firefighting water supply
to neighborhoods citywide.

The Report ignores the Board of Supervisors Resolution identifying
"Preparedness" as an integral objective of this Report. Does it really take a
year to rattle off a list of projects, yet ignore Preparedness as a report
goal?

The Report was to have four department authors. Only SFPUC and SFFD
submit the Report. Where ares the response of Department of Emergency
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Management and Office of Capital Planning?

The Report does not provide any program to provide unlimited, high
pressure fire fighting water to non-AWSS districts. Where is the study for
adding a saltwater pump station at Ocean Beach as required by the BOS
resolution? Where does the Report discuss a Bayview saltwater pump
station or a pump station at Lake Merced (designated by the State as
firefighting water without a method to access this resource) to provide
unlimited water? When will we become serious about developing unlimited
high pressure fire fighting water? Does the Fire Department care?

The Report totally fails to implement the major recommendation of the
2019 Civil Grand Jury:

The City should aggressively develop a high-pressure, multi-sourced, seismically safe emergency water
supply for those parts of the City that don’t currently have one, with a target completion date of no later
than 2034;

The Report does not map the ESER Bond projects, especially any
expansion of high pressure firefighting water citywide. It must be a
conscious effort to not map Bond projects because it would show the
abject failure to implement the three ESER bond measures that promised
voters citywide AWSS expansion. Granted, Bond funds have been
expended to upgrade the existing AWSS system, but upgrades do not
expand the fire protection coverage to the remainder of 13 non-AWSS
districts that are without unlimited, high-pressure firefighting water.
Where is the Resolution's required "detailed analysis of emergency
firefighting water needs by district?"
 
Don't these districts warrant AWSS coverage?
 

The Report ignores the Local Hazard Mitigation Plan citation from the City's
consultant, Applied Technology Council, who reported on post earthquake
firefighting in San Francisco. The Council's citation is included verbatim in
the Plan with a critical exception that dropped the report's discussion of
firefighting water and the recommendation for a third AWSS pump
station "to provide additional water supply for post earthquake Firefighting, particularly for
the western and southern portions of the City."  Why?

Is there a pattern developing of avoidance to address unlimited high
pressure water supply from saltwater, domestic and fresh water
resources? The answer is yes!

The Report fails to identify any projects for the recently approved ESER
Bond. Leaving out specific projects left the voters without any idea what
would be built. Instead voters were asked to approve a "Blank Check".
This leaves projects to the inept SFPUC and SFFD to conduct needs
assessment, establish project priorities, conduct environmental analysis,
cost estimation, develop, etc. For years these same departments have
stonewalled expansion of AWSS citywide. Now they have Bond monies to
do what they want. Where is the evidence that they are to be trusted to
deliver on AWSS promises? Will the City continue to deceive the voters



and jeopardize our neighborhoods!

The Report doesn't provide any insight as to why SFPUC and its
accomplice, SFFD, slow walk to the point of ignoring decades of Grand Jury
and other reports calling for the expansion of AWSS citywide. Why is there
such an aversion?

The Report has an over-reliance on the domestic/Hetch Hetchy water
supply system. Yes, billions have been spent to seismically strengthen the
Hetch Hetchy water system while the domestic system remains prone to
major rupture even under normal circumstances today. Imagine the
broken domestic pipe system feeding hydrants after a major quake. Scary!

The Report's Hetch Hetchy over-reliance ignores the fact that the SFPUC,
through the state Water Code 73500, is required to share our locally
stored  water in an emergency (e.g., earthquake) from the three Terminal
Reservoirs located in the city with our peninsula customers. This means
water to fight fires in San Francisco will be seriously compromised by a
legal obligation to send water south. Why doesn't the Report address this
legal obligation?

Imagine citywide urban conflagrations following a major earthquake. The
recent Pier 45 fire was quelled by about half the on duty firefighters
utilizing AWSS assets (hose tenders, high pressure saltwater AWSS
hydrants, fire boats) that are largely confined to the northeast part of the
city. It is likely significantly more damage and potential injury and loss of
life could have happened without AWSS. How will the raging earthquake
generated fires be contained?

Pier 45 is a microcosm of the earthquake fire borne disaster awaiting San
Francisco. Our collective complacency will be noted in any After Action
Report. We have been warned time after time with no action.

The Report the mentions the recently adopted 10 Year Capital Plan without
any discussion of AWSS expansion.  Not including the AWSS expansion
means no money for AWSS expansion.

It is dereliction of duty to not have unlimited high pressure firefighting
water in a 10 year capital plan which incidentally impacts directly other
city preparedness plans. 

The Report does not address how the city would deal with concurrent
major disasters such as earthquake, pandemic and wildfires that impacts
the region and state or other unforeseen incidents. It is a lack of
imagination for the Report to fail to consider the responses required for
two or more simultaneous major disasters. Using the city's domestic water
supply system is folly leaving the city without abundant firefighting water
and compromising drinking water supplies. Without an independent
citywide AWSS program our worst nightmares could be upon us.

Lastly, the Report is silent on a key 2019 Civil Grand Jury
recommendation:



As an interim measure, the City should immediately replace and expand its inventory
of Portable Water Supply System (PWSS) hose tenders, which are comparatively
cheap, can be acquired much more quickly than the high-pressure AWSS, and were
essential in fighting the 1989 Loma Prieta fire, but are now past their useful life;

While the City is coping with a Pandemic budget it should not ignore the
necessity of acquisition of PWSS units in the forthcoming budget. Without
these PWSS units the city remains extremely vulnerable to dangerous
urban conflagration potentially killing and injuring thousands while
destroying residential and commercial structures as well as our tax base.
San Francisco cannot afford such a destructive event when there are
opportunities to mitigate the earthquake's seismic power.

It is time for the Board of Supervisors to seize the initiative from the
bureaucracy which has failed citizens for decades. Hold city departments
accountable for delivering on Bond promises made to voters and the Civil
Grand Jury to expand AWSS citywide. Do it today!

Dick Morten



 
This message is from outside the City email system. Do not open links or attachments from untrusted
sources.

From: Nancy Wuerfel
To: Carroll, John (BOS)
Subject: Fwd: Comments on "Fiscal Year 2019-2020 Annual EFWS Report" - GAO committee meeting July 16, 2020
Date: Wednesday, July 15, 2020 9:02:45 AM

 

John Carroll:

I am resending this email since there may have been a problem with the first one.
Please let me know if you have any questions.

Thanks,
Nancy Wuerfel

-----Original Message-----
From: Nancy Wuerfel <nancenumber1@aol.com>
To: gordon.mar@sfgov.org <gordon.mar@sfgov.org>; aaron.peskin@sfgov.org
<aaron.peskin@sfgov.org>; matt.haney@sfgov.org <matt.haney@sfgov.org>; john.carroll@sfgov.org
<john.carroll@sfgov.org>
Cc: MayorLondonBreed@sfgov.org <MayorLondonBreed@sfgov.org>
Sent: Tue, Jul 14, 2020 7:04 pm
Subject: Comments on "Fiscal Year 2019-2020 Annual EFWS Report" - GAO committee meeting July 16,
2020

 
Supervisors:
 
1)  The city report reveals the lack of interest by the city departments named to respond to the
Board's resolution declaring  a "State of Urgency" to preserve the well being and safety of the
city's inhabitants by EFWS preparedness to a major earthquake and fire. Please note the
subject line of the annual report sent to the Board does not reference  "preparedness"  in the
title, nor is this report "consolidated" with DEM, Office of Resilience and Capital Planning
(ORCP), SFFD, and SFPUC.  Only the latter two departments are included in the report.
 
2)  Six months of planning time have been wasted in doing nothing to address the really
important issues outlined by the Board. The resolution summarizes what must be done to
respond to our State of Urgency to protect all neighborhoods in the event of a major
earthquake and fire that threatens the entire city.  The city report demonstrates the
departments' unwillingness even to acknowledge the serious jeopardy that San Francisco is in,
as stated in the Civil Grand Jury 2019 report, because we are not prepared to fight fires
following an earthquake for a lack of unlimited water and the infrastructure to deliver
auxiliary water citywide.
 
3)  The city report does not show that any planning is underway NOW :
            a)  to develop a plan due on 12/31/21 describing a comprehensive EFWS action plan;
            b)  to complete a study due on 6/30/21 for adding an EFWS saltwater pump station on
the western side of SF;
            c)  to complete a detailed analysis due on 6/30/21 of emergency firefighting water
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needs by neighborhood; and
            d)  to analyze by 6/30/22 whether to propose a separate bond for development and
implementation of EFWS projects.
            All four city departments named must make it a top priority  to produce the plans,
study, and analyses by the deadlines in the BOS resolution.
 
4)  Both ORCP and DEM are responsible for addressing the Board's preparation issues. ORCP
has already failed to recognize in their revised 2019 Hazard Mitigation Plan the possibility of
two disasters happening simultaneously and to propose how to handle dual mitigations.  We
are now in a pandemic and a major earthquake could happen any time, but ORCP has ignored
planning for a concurrence of both catastrophes.  DEM also has not commented on how they
will accommodate all the new homeless victims displaced by fires following an earthquake,
along with the existing homeless people, if there is not enough water to suppress the fires
burning down the wooden residential buildings. Does DEM have a plan for the increased
volume of homeless people while experiencing a pandemic?  This level of complex planning
takes time, and both ORCP and DEM need to start their work today.
 
5)  The existence of the current Covid-19 pandemic is no excuse to exonerate all four city
departments from beginning to comply with the Board's resolution to prepare for the State of
Urgency.  Indeed, city departments agreed back in the fall of 2019 to implement some of the
Jury's recommendations and those departments should have already begun their planning to
comply with the Jury's report to "Act Now Before It Is Too Late."  The clear urgency to
prepare for disaster predates the Board's actions and Covid-19.
 
6) The Capital Plan must include prioritizing funds for expanding the independent AWSS and
accessing unlimited water.  The Mayor should understand that her efforts to address the
homeless crisis will need to also include preserving the existing housing that we now have by
not allowing it to be consumed by earthquake-ignited fires from broken gas lines and
uncontrolled conflagrations.  The Mayor should use the G.O. Bond funding slot in the 2024
Capital Plan intended for homelessness to include funding to preserve housing from
destruction by fire, as prescribed in the Board's resolution.
 
7)  In Board Resolution 422-19 to the Presiding Judge of the Superior Court for the Civil
Grand Jury, there is a reference to the city's commitment to purchase five PWSS hose tenders. 
The Board was told there was funding for this equipment in the FY 2019-2020 approved
budget.  The city report does not even mention that the Mayor cut two hose tenders from the
budget, nor is there mention if the order for the first hose tender previously approved has been
actually been placed.  The PWSS equipment is essential to provide water in the many areas of
the city that do not have access to the independent AWSS system.
 
8)  The Mayor is essential to resolving our State of Urgency by :
            a) immediately restoring the funds promised through both local and state level actions
to  purchase of five hose tenders; and
            b) prioritizing funding for expansion of the independent AWSS and accessing
unlimited water by building new pump stations as part of the 2024 G.O.Bond now being
developed for homelessness, or as part of a separate G.O. Bond issued specifically for
preparing to fight fires following an earthquake.  If partial funding for fire suppression is
achieved locally by the city, then we will be in a position to apply for additional money from
state and federal sources.
 



9)  I ask that the Government Audit and Oversight Committee recommend to the full Board of
Supervisors that a new resolution be drafted to focus the four city departments on their
responsibility to complete the planning they have agreed to perform to the Board in resolution
484-19 and to the Jury's Presiding Judge in resolution 422-19, and to urge them to comply
with the requirements for the reports due on 6/30/21 . 
 
Thank you for considering my comments.
 
Sincerely,
 
Nancy Wuerfel
 
 
 
 



 
This message is from outside the City email system. Do not open links or attachments from untrusted
sources.

From: Tom Doudiet
To: Mar, Gordon (BOS); Peskin, Aaron (BOS); Haney, Matt (BOS); Carroll, John (BOS)
Subject: Analysis of 2019-2020 Annual EFWS System Report YES!
Date: Tuesday, July 14, 2020 2:34:08 PM
Attachments: Business As Usual 2.0.pdf

 

RE:  Analysis of 2019-2020 Annual EFWS System Report 

Dear Supervisors:
The report of June 25, 2020, by the SFFD and the SFPUC, in response to BOS Resolution No. 484-19,
which called for "a  consolidated annual report to the Board of Supervisors on the state of the
City's EFWS preparedness for a major earthquake and fire and planned funding from the ten-year
Capital Plan for EFWS..."  , to be issued jointly by four city agencies, appears to be an attempt to
avoid a frank discussion of the concerns raised by the July 2019 Civil Grand Jury Report in regard to the
dismal level of the City's preparedness to meet the inevitable demands of fighting post-
earthquake conflagrations in the fifteen San Francisco neighborhoods in which no AWSS hydrants
currently exist.  
First , the report comes from only two of the four City agencies identified by the BOS resolution
as participants in the reporting process, with the DEM and the Office of Resilience and Capital Planning
apparently not participating.     
Second , the report in no way addresses the most urgent concerns expressed by the CGJ report,
Findings F4, F5, F6, and F11, with which the BOS resolution specifically agreed.  
Third , instead of reporting on any progress having been made toward planning for a comprehensive
expansion of the AWSS hydrant system into the currently unprotected neighborhoods, the report merely
summarizes current SFPUC mini-projects either planned, under construction or completed, none of which
bear on the two most critical issues identified by the CGJ (lack of a citywide high-pressure hydrant system
and urgency of completion).  
Fourth , the report devotes many pages to chronicling SFFD drills and table-top discussions, including
the names and unit numbers of participants, as well as routine maintenance, such as dredging in front of
the saltwater intake tunnel for Pump Station #1 and replacing the chains that are attached to hydrant
caps. It further details that 5" hose (PWSS) drills are being conducted, presumably with the three or four
thirty-year old units that have yet to be replaced, and recounts that the Fireboat St. Francis was used at
the recent Pier 45 fire.  While all of these activities are necessary for the routine functioning of the
SFFD, none of these activities is in any way germane to the issue of the expansion of the AWSS
into the currently unprotected neighborhoods.  One can only assume that devoting the majority of the
pages of a nine page report to such non-essential information, when the BOS has requested a
serious annual report on the progress toward addressing the concerns raised by the Civil Grand Jury,
appears to be a sophomoric attempt to disguise a lack of progress toward a meaningful plan for a
comprehensive AWSS expansion.
Fifth , I would be remiss if I did not correct a false statement on the part of the SFPUC and the SFFD.  In
regard to the source of water for the AWSS hydrants, the statement has been repeatedly made, and is
repeated again in the present report, that:  "The primary source of water is the SFPUC's Hetch
Hetchy regional water system, which supplies water to one reservoir and two storage tanks."  This
is not a factual statement.  The fact is that the Hetch Hetchy water is not the primary source of water, but
only the initial source of water (some 11.5 million gallons total).  After the two saltwater pump stations
and the three fireboats (not two fireboats, as the report incorrectly states) are engaged, they can pump a
combined 88,000 gallons per minute into the AWSS hydrant system.  Therefore, clearly, the primary
(main) source of water for the high-pressure hydrant system is NOT Hetch Hetchy water, but
saltwater.  Such off-handed inaccuracies on the part of the two agencies that should be taking the
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Business	as	Usual:		City	Agencies	Will	Ignore	the	Civil	Grand	Jury’s	Call	for				
								Quick	Action	to	Expand	the	City’s	Auxiliary	Water	Supply	System	
																							Frank	T.	Blackburn,	Assistant	Chief,	SFFD,	Retired		
															Thomas	W.	Doudiet,	Assistant	Deputy	Chief,	SFFD,	Retired	
	
	
The	Report	of	the	Civil	Grand	Jury	(July	2019),	“Act	Now	Before	It	Is	Too	Late:		
Aggressively	Expand	and	Enhance	Our	High-Pressure	Emergency	Firefighting	Water	
System”,	should	be	given	the	prompt	attention	of	the	various	City	agencies	named	as	
respondents.		These	include	the	Mayor,	the	Fire	Commissioners,	the	Fire	Chief,	the	
Public	Utilities	Commission.		That	the	issue	of	the	citywide	expansion	of	the	
Auxiliary	Water	Supply	System	(AWSS)	of	high-pressure,	high	volume	hydrants	has	
been	unresolved	for	many	decades	is	an	egregious	example	of	dereliction	of	duty	by	
multiple	agencies	of	the	City.		Continual	postponement	of	this	expansion	will	result	
in	the	destruction	by	fire	of	at	least	half	of	the	City	following	the	next	great	Bay	Area	
earthquake.		The	two	most	essential	conclusions	of	the	report	are:		(1)	the	AWSS	
must	be	expanded	to	protect	all	San	Francisco	neighborhoods;	and	(2)	time	is	of	the	
essence.			
	
In	their	answer	to	the	Grand	Jury’s	finding	that	the	AWSS	expansion	must	be	
accomplished	as	soon	as	possible	(since	we	don’t	know	when	the	“Big	One”	will	
strike,	but	we	do	know	that	in	15	San	Francisco	neighborhoods	there	will	be	no	
water	for	the	SFFD	to	use	to	fight	the	multiple	fires	that	experts	tell	us	are	sure	to	
merge	into	conflagrations)	responding	City	agencies	state	the	following:			
	
“As	the	City	considers	what	is	essential	to	protect	San	Francisco,	it	is	important	to	
acknowledge	our	multiple,	complex	resilience	challenges.	These	challenges	are	
documented	in	the	Resilient	SF	strategy	(2016)	and	underlie	the	strategic	efforts	of	our	
capital	investments	as	represented	in	the	10-Year	Capital	Plan	(last	updated	2019).	
These	challenges	are:	Earthquakes,	Sea	Level	Rise/Climate	Change,	Aging	
Infrastructure,	Unaffordability,	and	Social	Inequity.	All	of	these	challenges	represent	
meaningful	threats	to	San	Franciscans,	their	property,	and	their	ability	to	make	a	life	in	
the	city.	In	making	decisions	about	priority	investments,	San	Francisco	must	keep	an	
eye	on	all	of	these	challenges,	identify	the	areas	of	greatest	need	across	them,	and	
make	progress	on	all	fronts	simultaneously.” 


Translation:		All	these	issues	are	of	vital	importance	to	the	quality	of	life	in	San	
Francisco	and	all	must	be	prioritized	when	we	consider	how	to	spend	our	public	
funds,	so	the	AWSS	expansion	has	to	fall	in	line	and	wait	for	occasional	funding	
through	the	Capital	Bond	process.			
	
Therefore,	the	responsible	City	agencies	will	ignore	the	Grand	Jury’s	call	to	rapidly	
implement	a	citywide	AWSS	expansion.		Instead	serial	hybrid,	piecemeal,	
neighborhood	by	neighborhood	mini-expansions	will	take	place	using	Capital	Bond	
funds	as	follows:		2020,	2027,	2033,	and	so	on	out	to	2049.		So	much	for	the	Grand	







Jury’s	call	for	a	complete	build-out	into	all	currently	unprotected	neighborhoods	by	
2034.		Oh,	and	it	gets	better	–	the	PUC	will	be	using	our	Earthquake	Safety	and	
Emergency	Response	Bond	funds	to	build	reinforced	municipal	water	mains,	not	
dedicated	high-pressure,	high-volume	AWSS	mains	using	the	unlimited	supply	of	
seawater	that	surrounds	the	City	on	three	sides,	and	which	the	existing	AWSS	has	
used	quite	successfully	since	1913.	
	
The	agenda	of	the	SFPUC	is	not	to	provide	a	system	having	an	inexhaustible	supply	
of	water,	which	is	the	only	certain	means	by	which	the	SFFD	will	be	able	to	control	
post-earthquake	fires,	but	rather	to	use	Earthquake	Bond	money	to	slowly	replace	
their	antiquated	and	fragile	drinking	water	mains.		That’s	why	the	citywide	
expansion	of	the	AWSS	can’t	be	completed	before	mid-century	–	the	SFPUC	needs	to	
hijack	the	earthquake	bond	money	slowly,	and	relegating	the	AWSS	expansion	to	
piecemeal	occasional	funding,	instead	of	one	large	dedicated	funding	source	for	a	
comprehensive	expansion,	will	surreptitiously	facilitate	their	agenda.		If	the	“Big	
One”	hits	before	the	piecemeal	expansion	using	drinking	water	is	complete,	oh	well!	
	
It	is	ironic	that	a	single	bond	issue,	passed	by	the	voters	in	1907,	to	design	and	build	
the	original	AWSS	led	to	the	installation	of	Twin	Peaks	Reservoir,	77	miles	of	high-
pressure	pipelines,	two	saltwater	pump	stations	and	887	hydrants.		The	entire	
project	was	designed,	completed	and	put	in	service	in	five	years,	and	it	is	still	in	
service	116	years	later.		In	contrast,	the	SFPUC	has	had	control	of	the	AWSS	for	over	
nine	years	and	no	comprehensive	expansion	plan	for	the	fifteen	unprotected	
neighborhoods	has	yet	to	materialize.		In	fact,	even	though	the	Grand	Jury	has	called	
for	such	a	plan	to	be	completed	within	a	year,	the	SFPUC	now	has	been	given	an	
additional	year	by	the	Board	of	Supervisors	to	“study	the	matter”.		If	engineers	over	
a	hundred	years	ago,	armed	with	only	pencils,	paper	and	slide	rules	could	
accomplish	what	they	did	in	five	years,	how	is	it	that	our	modern	engineers	can’t	at	
least	copy	what	was	done	by	1913	and	expand	it	into	the	outlying	neighborhoods?	
	
The	simple	answer	is	that	providing	a	robust,	dependable	and	inexhaustibly	sourced	
high-pressure	hydrant	system	made	perfect	sense	to	the	engineers	who	had	been	
eyewitnesses	to	the	destruction	of	the	City	by	fire	in	1906.		Their	highest	priority	
was	to	prevent	this	from	ever	happening	again.		The	highest	priority	of	the	SFPUC	
seems	to	be	using	Earthquake	Bond	money	to	replace	their	decrepit	drinking	water	
mains,	and	telling	the	public	that	their	substandard	approach	to	expanding	the	
AWSS	will	suffice	when	multiple	simultaneous	fires	break	out	in	the	western	and	
southern	neighborhoods,	assuming,	of	course	that	the	next	big	earthquake	will	wait	
for	them	to	finish	their	piecemeal	projects	sometime	around	2049.			
	
Hopefully	at	some	future	time	someone	can	explain	how	San	Francisco,	“The	City	
That	Knows	How”,	can	get	the	$1.7	billion	funding	to	enable	the	construction	of	a	
subway	tunnel	from	South	of	Market	to	Chinatown,	or	can	undertake	what	is	said	
will	be	a	$5	billion	reconstruction	of	the	seawall,	but	can’t	figure	out	how	to	fund	
perhaps	a		$1	billion	citywide	expansion	of	the	original	AWSS,	that	will	actually	
enable	the	SFFD	to	keep	half	the	City	from	burning	down	following	the	next	big	







earthquake,	and	save	(conservatively)	$140	billion	worth	of	residential	housing	that	
exists	in	the	fifteen	currently	unprotected	western	and	southern	neighborhoods.			
	
If	1%	of	the	City’s	budget	were	allocated	to	the	comprehensive	expansion	of	the	
AWSS	each	year	for	the	next	ten	years	(a	total	of	$1.2	billion),	the	urgent	
recommendations	of	the	Grand	Jury	could	be	accomplished,	and	the	entire	City	
would	be	protected	using	the	inexhaustible	supply	of	seawater	that	surrounds	us	
(and	is	literally	at	the	doorstep	of	those	neighborhoods	that	currently	lack	
protection).		Moreover,	if	we	had	engineers	of	the	caliber	of	those	that	existed	in	San	
Francisco	a	hundred	years	ago,	who	understood	how	post-earthquake	fires	will	
literally	destroy,	in	a	matter	of	a	few	days,	a	city	largely	constructed	of	wood,	we	
could	avoid	having	to	learn	the	history	of	1906	all	over	again,	which	we	surely	will	if	
the	City	agencies	are	allowed	to	ignore	the	recent	findings	of	the	Civil	Grand	Jury.		
	
	







findings of the Civil Grand Jury report most seriously is unacceptable. 
I have attached a commentary that appeared in several neighborhood newspapers in those districts that
are not protected by the high-pressure hydrant system.  It was published in January 2020, following the
official response by various City agencies to the findings of the Civil Grand Jury report.  I include it here
because I believe the Board of Supervisors must be aware of the game-plan that the SFPUC is following
in regard to avoiding the expeditious completion of the AWSS expansion called for by the CGJ.  I believe
that it will shed light on the reason that Fiscal Year 2019-2020 Annual EWFS Report is so lacking in
substance.
Thomas W. Doudiet,
Assistant Deputy Chief,
San Francisco Fire Department,
Retired



Business	as	Usual:		City	Agencies	Will	Ignore	the	Civil	Grand	Jury’s	Call	for				
								Quick	Action	to	Expand	the	City’s	Auxiliary	Water	Supply	System	
																							Frank	T.	Blackburn,	Assistant	Chief,	SFFD,	Retired		
															Thomas	W.	Doudiet,	Assistant	Deputy	Chief,	SFFD,	Retired	
	
	
The	Report	of	the	Civil	Grand	Jury	(July	2019),	“Act	Now	Before	It	Is	Too	Late:		
Aggressively	Expand	and	Enhance	Our	High-Pressure	Emergency	Firefighting	Water	
System”,	should	be	given	the	prompt	attention	of	the	various	City	agencies	named	as	
respondents.		These	include	the	Mayor,	the	Fire	Commissioners,	the	Fire	Chief,	the	
Public	Utilities	Commission.		That	the	issue	of	the	citywide	expansion	of	the	
Auxiliary	Water	Supply	System	(AWSS)	of	high-pressure,	high	volume	hydrants	has	
been	unresolved	for	many	decades	is	an	egregious	example	of	dereliction	of	duty	by	
multiple	agencies	of	the	City.		Continual	postponement	of	this	expansion	will	result	
in	the	destruction	by	fire	of	at	least	half	of	the	City	following	the	next	great	Bay	Area	
earthquake.		The	two	most	essential	conclusions	of	the	report	are:		(1)	the	AWSS	
must	be	expanded	to	protect	all	San	Francisco	neighborhoods;	and	(2)	time	is	of	the	
essence.			
	
In	their	answer	to	the	Grand	Jury’s	finding	that	the	AWSS	expansion	must	be	
accomplished	as	soon	as	possible	(since	we	don’t	know	when	the	“Big	One”	will	
strike,	but	we	do	know	that	in	15	San	Francisco	neighborhoods	there	will	be	no	
water	for	the	SFFD	to	use	to	fight	the	multiple	fires	that	experts	tell	us	are	sure	to	
merge	into	conflagrations)	responding	City	agencies	state	the	following:			
	
“As	the	City	considers	what	is	essential	to	protect	San	Francisco,	it	is	important	to	
acknowledge	our	multiple,	complex	resilience	challenges.	These	challenges	are	
documented	in	the	Resilient	SF	strategy	(2016)	and	underlie	the	strategic	efforts	of	our	
capital	investments	as	represented	in	the	10-Year	Capital	Plan	(last	updated	2019).	
These	challenges	are:	Earthquakes,	Sea	Level	Rise/Climate	Change,	Aging	
Infrastructure,	Unaffordability,	and	Social	Inequity.	All	of	these	challenges	represent	
meaningful	threats	to	San	Franciscans,	their	property,	and	their	ability	to	make	a	life	in	
the	city.	In	making	decisions	about	priority	investments,	San	Francisco	must	keep	an	
eye	on	all	of	these	challenges,	identify	the	areas	of	greatest	need	across	them,	and	
make	progress	on	all	fronts	simultaneously.” 

Translation:		All	these	issues	are	of	vital	importance	to	the	quality	of	life	in	San	
Francisco	and	all	must	be	prioritized	when	we	consider	how	to	spend	our	public	
funds,	so	the	AWSS	expansion	has	to	fall	in	line	and	wait	for	occasional	funding	
through	the	Capital	Bond	process.			
	
Therefore,	the	responsible	City	agencies	will	ignore	the	Grand	Jury’s	call	to	rapidly	
implement	a	citywide	AWSS	expansion.		Instead	serial	hybrid,	piecemeal,	
neighborhood	by	neighborhood	mini-expansions	will	take	place	using	Capital	Bond	
funds	as	follows:		2020,	2027,	2033,	and	so	on	out	to	2049.		So	much	for	the	Grand	



Jury’s	call	for	a	complete	build-out	into	all	currently	unprotected	neighborhoods	by	
2034.		Oh,	and	it	gets	better	–	the	PUC	will	be	using	our	Earthquake	Safety	and	
Emergency	Response	Bond	funds	to	build	reinforced	municipal	water	mains,	not	
dedicated	high-pressure,	high-volume	AWSS	mains	using	the	unlimited	supply	of	
seawater	that	surrounds	the	City	on	three	sides,	and	which	the	existing	AWSS	has	
used	quite	successfully	since	1913.	
	
The	agenda	of	the	SFPUC	is	not	to	provide	a	system	having	an	inexhaustible	supply	
of	water,	which	is	the	only	certain	means	by	which	the	SFFD	will	be	able	to	control	
post-earthquake	fires,	but	rather	to	use	Earthquake	Bond	money	to	slowly	replace	
their	antiquated	and	fragile	drinking	water	mains.		That’s	why	the	citywide	
expansion	of	the	AWSS	can’t	be	completed	before	mid-century	–	the	SFPUC	needs	to	
hijack	the	earthquake	bond	money	slowly,	and	relegating	the	AWSS	expansion	to	
piecemeal	occasional	funding,	instead	of	one	large	dedicated	funding	source	for	a	
comprehensive	expansion,	will	surreptitiously	facilitate	their	agenda.		If	the	“Big	
One”	hits	before	the	piecemeal	expansion	using	drinking	water	is	complete,	oh	well!	
	
It	is	ironic	that	a	single	bond	issue,	passed	by	the	voters	in	1907,	to	design	and	build	
the	original	AWSS	led	to	the	installation	of	Twin	Peaks	Reservoir,	77	miles	of	high-
pressure	pipelines,	two	saltwater	pump	stations	and	887	hydrants.		The	entire	
project	was	designed,	completed	and	put	in	service	in	five	years,	and	it	is	still	in	
service	116	years	later.		In	contrast,	the	SFPUC	has	had	control	of	the	AWSS	for	over	
nine	years	and	no	comprehensive	expansion	plan	for	the	fifteen	unprotected	
neighborhoods	has	yet	to	materialize.		In	fact,	even	though	the	Grand	Jury	has	called	
for	such	a	plan	to	be	completed	within	a	year,	the	SFPUC	now	has	been	given	an	
additional	year	by	the	Board	of	Supervisors	to	“study	the	matter”.		If	engineers	over	
a	hundred	years	ago,	armed	with	only	pencils,	paper	and	slide	rules	could	
accomplish	what	they	did	in	five	years,	how	is	it	that	our	modern	engineers	can’t	at	
least	copy	what	was	done	by	1913	and	expand	it	into	the	outlying	neighborhoods?	
	
The	simple	answer	is	that	providing	a	robust,	dependable	and	inexhaustibly	sourced	
high-pressure	hydrant	system	made	perfect	sense	to	the	engineers	who	had	been	
eyewitnesses	to	the	destruction	of	the	City	by	fire	in	1906.		Their	highest	priority	
was	to	prevent	this	from	ever	happening	again.		The	highest	priority	of	the	SFPUC	
seems	to	be	using	Earthquake	Bond	money	to	replace	their	decrepit	drinking	water	
mains,	and	telling	the	public	that	their	substandard	approach	to	expanding	the	
AWSS	will	suffice	when	multiple	simultaneous	fires	break	out	in	the	western	and	
southern	neighborhoods,	assuming,	of	course	that	the	next	big	earthquake	will	wait	
for	them	to	finish	their	piecemeal	projects	sometime	around	2049.			
	
Hopefully	at	some	future	time	someone	can	explain	how	San	Francisco,	“The	City	
That	Knows	How”,	can	get	the	$1.7	billion	funding	to	enable	the	construction	of	a	
subway	tunnel	from	South	of	Market	to	Chinatown,	or	can	undertake	what	is	said	
will	be	a	$5	billion	reconstruction	of	the	seawall,	but	can’t	figure	out	how	to	fund	
perhaps	a		$1	billion	citywide	expansion	of	the	original	AWSS,	that	will	actually	
enable	the	SFFD	to	keep	half	the	City	from	burning	down	following	the	next	big	



earthquake,	and	save	(conservatively)	$140	billion	worth	of	residential	housing	that	
exists	in	the	fifteen	currently	unprotected	western	and	southern	neighborhoods.			
	
If	1%	of	the	City’s	budget	were	allocated	to	the	comprehensive	expansion	of	the	
AWSS	each	year	for	the	next	ten	years	(a	total	of	$1.2	billion),	the	urgent	
recommendations	of	the	Grand	Jury	could	be	accomplished,	and	the	entire	City	
would	be	protected	using	the	inexhaustible	supply	of	seawater	that	surrounds	us	
(and	is	literally	at	the	doorstep	of	those	neighborhoods	that	currently	lack	
protection).		Moreover,	if	we	had	engineers	of	the	caliber	of	those	that	existed	in	San	
Francisco	a	hundred	years	ago,	who	understood	how	post-earthquake	fires	will	
literally	destroy,	in	a	matter	of	a	few	days,	a	city	largely	constructed	of	wood,	we	
could	avoid	having	to	learn	the	history	of	1906	all	over	again,	which	we	surely	will	if	
the	City	agencies	are	allowed	to	ignore	the	recent	findings	of	the	Civil	Grand	Jury.		
	
	



TO THE BOARD OF SUPERVISORS 
FROM JAMES DALESSANDRO -

September 19, 2019: File# #190786 

AUTHOR OF "1906" and FILM MAKER OF "THE DAMNEDEST, FINEST RUINS" 

DEAR SUPERVISORS: At five o'clock on the afternoon of April 19, 1906 - 36 hours 
after the catastrophic San Andreas fault rupture - 5 ships of the U.S. Navy's Pacific 
Squadron arrived at the Golden Gate to face a mountain of flames 1,500 feet high. 

Utilizing their ships' massive steam pumps and an unlimited supply of saltwater, 
they stopped the fire along the entire Embarcadero - crucial to our rebuilding. 
They stopped the flames from leaping Van Ness Avenue, sparing the scant housing 
stock of Pacific Heights, the Fillmore, Sunset and Richmond Districts. They 
evacuated 100,000 desperate people on the waterfront. Over 38 hours, they 
pumped several hundred MILLION gallons of saltwater to check the fire's spread 
and save untold numbers of lives. 

On October 17, 1989, following the Loma Prieta Earthquake, another naval vessel -
our Fireboat Phoenix - pumped salt water onto the Marina fire for 14 hours, 
delivering 5 ½ MILLION gallons of salt water. It almost certainly prevented a 
repeat of 1906. Think of that for a moment, please - 5 ½ MILLION GALLONS OF 
SALTWATER to stop a single fire of only ¼ of a city block. If they had not stopped it 
there - where and how would they have stopped it? 

So where are we today? 

Despite 1 O's of millions of dollars from bond issues, provided overwhelmingly by 
San Francisco voters over the previous decades, 15 neighborhoods - 400,000 
citizens - have no auxiliary, high-pressure water system to save homes, business, or 
lives. Why? Because the Public Utility Commission, which now controls the 
Auxiliary Water Supply System, has proposed one preposterous alternative after 
another to avoid expanding the AWSS. To further exacerbate our jeopardy, they 
have failed to maintain the EXISTING AWSS to where one seriously doubts its ability 
to function in an emergency. 

Instead of expanding the AWSS, the PUC first proposed to buy 15 miles of 
cumbersome 12-inch hose. That was to be rolled out by the 24 on duty firefighters 
in the Sunset and Richmond Districts BEFORE they started fighting fires or rescuing 
citizens. Supervisor Peskin and others stopped that absurdity. 

So now the PUC - instead of expanding the High Pressure SALTWATER SYSTEM 
with 3 pumping stations along the Bay and Pacific Ocean - is proposing that we co
mingle the POTABLE DRINKING WATER of the Sunset Reservoir with the brackish, 
POLLUTED WATER OF LAKE MERCED. The minute the Lake Merced Water enters 
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the MUNICIPAL WATER SUPPLY SYSTEM at least 400,000 people will be candidates 
for a wide variety of water born diseases. 

Perhaps members of the PUC could drink unfiltered Lake Merced water for a week 
or two and let us all know how they fare? Or tell us how they plan to defend the 
massive lawsuits by our neighbors in the South Bay- who own 2/3rds of Sunset 
Reservoir's drinking water. 

As you sit here today, the massive diesel pumping stations that supply the EXISTING 
AWSS - one station at Fort Mason, the other directly beneath the office of the Fire 
Chief on Townsend Street - are without an attendant capable of activating the 
system to supply salt water to the downtown's EXISTING high pressure hydrants. 

The other parts of the EXISTING system, the levers and gates inside Jones Street on 
Nob Hill, which control nearly 12 million gallons of water from the Twin Peaks and 
Ashbury Heights Tanks - has not had an attendant on site in more than 20 years. 

The PUC allegedly has someone somewhere who will control those massive Jones 
Street gates and valves and high-pressure water flow by means of a laptop 
computer. It is unclear what he or she knows about fire fighting, or how he or she 
would receive information on where that water is needed. It is also unclear if that 
system can deliver water, since some firefighters have stated the lack of regular 
flushing and maintenance has left hydrants clogged with sediment. 

And now, our Mayor, a former Fire Commissioner, has cut $100,000 from the NERT 
budget - Neighborhood Emergency Response Team - curtailing the training of 
volunteers willing to risk their lives to rescue their neighbors. 

I urge the Board of Supervisors to immediately appoint a Blue Ribbon Commission 
comprised of people who understand the science of fire suppression, and care about 
what happens to this city and its citizens. A Commission who will challenge the 
Public Utilities Commission and over ride the unconscionable support from some, 
but not all senior members of the Fire Department, past and present. The neglect 
and delays have pushed this city, its citizens and visitors to the brink of catastrophe. 

The recent findings of the 2019 Civil Grand Jury, crying ACT NOW, come with an 
ominous footnote. Their findings echo those of the 2003 Civil Grand Jury. And of 
bond issues dating back to 1986 and 1908. The neglect of our current system by 
the PUC, and their preposterous ideas to further endanger us all, must be stopped. 

It appears, dear Board, that the task is yours as the last vestige of hope and sanity. 

James Dalessandro 
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Policy Analysis Report 

To:  Supervisor Mar 
From:  Budget and Legislative Analyst’s Office 
Re:  Status of Emergency Firefighting Water System Analysis 
Date:  December 2, 2020 

SUMMARY OF REQUESTED ACTION 

Your office requested that the Budget and Legislative Analyst study the Emergency 
Firefighting Water System (EFWS) through an equity lens that includes analysis of 
what is needed in the western and southern neighborhoods to provide them with 
fire protection equal to the protection level currently covering the eastern and 
central areas of the City that are safeguarded by an independent EFWS and by 
access to unlimited saltwater through two 10,000 gallon per minute pumps;  and 
issue a report to the Board no later than December 31, 2020 on (a) which areas of 
the City do not have sufficient water supplies for the anticipated demand for water 
to fight fires following a major earthquake similar in magnitude to the 1906 
earthquake, and (b) options to address the issue in both the short term and long 
term that include acquisition of the high priority hose tender equipment, 
suggestions for multiple funding sources to finance the equitable citywide fire 
protection, and a proposed timeline for project completion. 

For further information about this report, contact Severin Campbell at the Budget 
and Legislative Analyst’s Office. 

 

Executive Summary 

 The City is at risk for major fires following an earthquake. According to a 2014 
study by the United States Geological Survey (USGS), San Francisco has a 72 
percent chance of a magnitude 6.7 or larger earthquake (equivalent to the 1989 
Loma Prieta earthquake) prior to 2043. According to a 1992 report to the 
National Science Foundation, the 1989 Loma Prieta earthquake caused 41 fires 
in San Francisco, largely due to electrical wiring and electric and gas appliances. 

 The City’s Emergency Firefighting Water System (EFWS) does not sufficiently 
cover all areas of the City, placing some neighborhoods at higher risk for fires 
after an earthquake. According to an analysis by the San Francisco Public Utilities 
Commission (SFPUC), 15 of 48 Fire Response Areas (FRAs) have reliability scores 
below 50 percent. This means that after a 7.8-magnitude earthquake these FRAs 
would have less than half the water supply necessary to meet the median 
firefighting demands. The western and southern parts of the City, including the 
Sunset, Richmond, Excelsior, and Visitacion Valley areas, have limited EFWS 
coverage, and generally have FRA scores of less than 50 percent. 
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 SFPUC has developed a plan to construct a potable EFWS system in the Sunset 
and Richmond Districts (EFWS Westside). The estimated cost of the EFWS 
Westside Phase I project is approximately $198 million, of which funding from 
the 2020 Earthquake Safety and Emergency Response (ESER) Bond and Water 
Enterprise revenues is available. This project is expected to be completed in 
2025. Another potential project under consideration to improve EFWS coverage 
on the City’s Westside is a saltwater pump station along the Pacific Ocean. The 
EFWS system currently has two saltwater pump stations along the Bayfront, but 
none along the Pacific coast. 

 While the EFWS Westside Phase I project would significantly improve coverage 
on the City’s Westside, there would still be system coverage deficiencies in the 
south and southeastern areas of the City. The Excelsior and Visitacion Valley 
neighborhoods had low reliability scores in the SFPUC analysis of FRAs. The 
Board of Supervisors, in response to the 2018-19 Grand Jury report, requested 
SFPUC to develop a comprehensive EFWS citywide plan by December 31, 2021. 
As part of the comprehensive citywide plan, the City Administrator’s Office, 
Mayor’s Budget Office, SFPUC, and San Francisco Fire Department (SFFD) are 
analyzing whether to propose a stand-alone ESER bond dedicated solely to 
funding subsequent phases of the EFWS project. 

 In addition to the EFWS, the City maintains a Portable Water Supply System 
(PWSS) consisting of hose tender trucks to assist with firefighting operations in 
areas not covered by the EFWS. Funding is available in FY 2020-21 to purchase 
three new hose tender trucks. 

 In response to the 2018-2019 Civil Grand Jury report, the Board of Supervisors 
has requested SFPUC to complete analyses by June 30, 2021 of (i) additional 
seawater pump stations in San Francisco, include seawater pump stations on the 
Westside of San Francisco; and (ii) neighborhood firefighting water demands. As 
noted above, the Board has also requested SFPUC to prepare a comprehensive 
EFWS citywide plan by December 31, 2021. Given the risk of fires, especially 
after an earthquake, and the lack of sufficient EFWS coverage in the western and 
south/southeastern section of the City, the Board should ensure presentation of 
these reports in public hearings. 

 

Project staff: Reuben Holober, Severin Campbell   
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Current Risks to the City’s Emergency Firefighting Water Supply 

The City is at risk for major fires following an earthquake. According to a 2014 study 
by the United States Geological Survey (USGS), San Francisco has a 72 percent 
chance of a magnitude 6.7 or larger earthquake (equivalent to the 1989 Loma Prieta 
earthquake) prior to 2043. According to a 1992 report to the National Science 
Foundation, the 1989 Loma Prieta earthquake caused 41 fires in San Francisco, 
largely due to electrical wiring and electric and gas appliances. One block in the 
Marina district was destroyed by fires caused by a broken gas distribution line. 
When access to nearby fire hydrants and the Palace of Fine Arts lagoon was 
insufficient to fight the fire, the Fire Department accessed water from the Bay, in 
which the Phoenix fire boat and three hose tenders were employed. Fire crews set 
up four major runs of five-inch hose between the fire and the boat using nine 
portable hydrants.  Before all fire operations were concluded in the Marina District, 
the boat pumped 6,000 gallons per minute for more than 18 hours.1  

The City completed the first water system for firefighting in 1913, following the 1906 
San Francisco earthquake. The original Emergency Firefighting Water System (EFWS, 
also known as the Auxiliary Water Supply System, or AWSS) system consisted of (i) 
72 miles of water pipes, concentrated heavily in the northeast part of the City 
around downtown; (ii) 889 hydrants; (iii) the Twin Peaks Reservoir; (iv) Ashbury and 
Jones Street tanks; and (v) Pump Stations 1 and 2. In 2010, San Francisco Public 
Utilities Commission (SFPUC) assumed responsibility for the operations and 
maintenance of the EFWS. 

The EFWS has been expanded through funding from multiple bond measures over 
the years. The system now consists of approximately 130 miles of pipes, 229 
cisterns, two pump stations, two water storage tanks, and a reservoir. The two 
seawater pump stations, as well as two fireboats, allow seawater from the San 
Francisco Bay to be injected into the EFWS. There are five manifolds that allow 
fireboats to inject seawater into the EFWS. There are 35 suction manifolds along the 
waterfront that allow seawater to be drawn from the bay and injected into the 
EFWS.   

Limited Emergency Water Supply in Western and Southern Neighborhoods 

The EFWS system is still heavily concentrated in the eastern half of the City, largely 
in the Downtown and South of Market areas. The western and southern parts of the 
City, including the Sunset, Richmond, Excelsior, and Visitacion Valley areas, have 
limited coverage. Furthermore, there are no pump stations in the western half of 
the City to pull water from the Pacific Ocean. Exhibit 1 below shows the existing 
EFWS system. 

 

 

                                                 
1 Investigation of Cause and Effects of Fires Following the Loma Prieta Earthquake, Jamshid Mohammadi, Sam 

Aiyasin, D.N. Bak. Report to the National Science Foundation, 1992 
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Exhibit 1: Existing EFWS System Assets 

 
Source: SFPUC 
 

As shown in Exhibit 1, the western and southern parts of the City, including the 
Sunset, Richmond, Excelsior, and Visitacion Valley areas, have limited EFWS 
coverage. 
 
Exhibit 2 below quantifies the existing EFWS assets by Supervisorial District. 

 
  

CID 0 0 

0 0 0 0 

CD 0 0 

0 
0 

0 0 
0 

0 0 

0 0 
0 

0 
0 

0 

0 0 

nti,la o 

Daly 

Existing EFWS - Asset s 

■--=:::i--==----c:::==:::::i• Miles 
0 0 .5 2 3 

0 

0 
0 

Legend 

0 0 

TREASURE 
ISLAND 

El AWSS Pump Stations * F ireboat Manifold 

AWSS Tank/Reservoirs O Cisterns 

• Suction Connections -- AWSS Pipes 



Memo to Supervisor Mar 
December 2, 2020   

 

  Budget and Legislative Analyst’s Office 

5 

Exhibit 2: EFWS Assets by Supervisorial District 

District Number of 
EFWS Hydrants 

Miles of EFWS 
Mains 

Number of 
Cisterns 

1 42 5 17 

2 170 14 23 

3 327 23 46 

4 3 <1 12 

5 188 16 20 

6 366 27 26 

7 79  7 12 

8 110 9 27 

9 110 9 21 

10 222 18 20 

11 24 1 5 

Total 1,641 130 229 

Source: SFPUC 

Districts 1, 4, 7, and 11 have the fewest hydrants, miles of EFWS pipelines, and 
cisterns. District 4 has particularly poor coverage, with only three hydrants and less 
than 1 mile of pipeline. Conversely, Districts 3, 6 and 10 have the most hydrants, 
miles of EFWS pipelines, and cisterns. 

SFPUC has conducted analysis to determine EFWS capability to meet median 
firefighting demands after a magnitude 7.8 earthquake. After voters approved 
Earthquake Safety and Emergency Response (ESER) bonds in 2010 and 2014, SFPUC 
was able to improve the EFWS system, including upgrading water supply reliability 
via projects at Twin Peaks Reservoir, EFWS tanks and pump stations, and adding 30 
cisterns. Exhibit 3 below shows the EFWS reliability scores by Fire Response Area 
(FRA) following the 2010 and 2014 ESER bond improvements. 
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Exhibit 3: EFWS Reliability Score by FRA, Following 2010 and 2014 ESER Bonds 
Improvements 

 

Source: SFPUC 

The EFWS reliability scores by FRA largely mirror the map of the EFWS system 
buildout. Areas in the northeast portion of the City have high scores, while those in 
the western and southern portions of the City have lower scores. As noted in Exhibit 
3, 15 FRAs have reliability scores below 50 percent. This means that after a 7.8-
magnitude earthquake, these FRAs would have less than half the water supply 
necessary to meet the median firefighting demands. 

By each of these metrics, it is clear that the western and southern portions of the 
City have the least sufficient water supplies needed for fires anticipated after a 
major earthquake. According to a fire modeling expert, the fire risk of a major 
earthquake subsumes the scope of all other types of fires possible in San Francisco, 
such as terrorist attacks, explosions, and wildfires. 
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Options to Improve EFWS Access 

Westside EFWS Options 

In 2018, AECOM issued the report “Westside Emergency Firefighting Water System 
Options Analysis” on behalf of the SFPUC and San Francisco Fire Department (SFFD). 
The report analyzed 12 options for improving EFWS coverage in the Westside of the 
City. The options included both building off the existing EFWS system, or a potable 
EFWS system sourced from the Sunset Reservoir. Of the 12 options, the preferred 
option was Option 12, a potable EFWS system with a pump station at the Sunset 
Reservoir and loops around the Sunset and Richmond Districts. The estimated cost 
was approximately $109 million. 

SFPUC has developed an updated conceptual Westside EFWS alignment based on 
Option 12 in the 2018 AECOM report. The key difference is that rather than only 
using Sunset Reservoir as a water source, the proposal would use Lake Merced as 
the primary source, and potentially use the Sunset Reservoir as a secondary source 
in a future project phase. Lake Merced contains approximately 1.2 billion gallons of 
water, while Sunset Reservoir only contains approximately 90 million gallons. 
However, Sunset Reservoir is supplied water via upgraded, seismically resilient 
pipelines that are connected to the SFPUC’s Hetch Hetchy Regional Water System.  
The Westside EFWS Phase I project would connect Lake Merced to the Outer Sunset 
and Richmond neighborhoods, while Phase II would potentially connect a loop 
through the Inner Sunset and Richmond neighborhoods. A conceptual alignment of 
the Westside EFWS is shown in Exhibit 4 below. 
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Exhibit 4: Westside EFWS Conceptual Alignment 

 

Source: SFPUC 

The estimated cost of the EFWS Westside Phase I project is approximately $198 
million. In March 2020, San Francisco voters approved Proposition B, a $628.5 
million ESER bond that includes approximately $153.5 million for EFWS projects. The 
ESER bond funding, as well as approximately $55 million in Water Enterprise 
revenue bonds, totaling $203.5 million, provide sufficient funding to complete the 
EFWS Westside Phase I project by 2025, pending California Environmental Quality 
Act (CEQA) review. The issuance of up to $85 million in 2020 ESER bonds is currently 
pending Board of Supervisors approval (File 20-1295), and SFPUC anticipates 
receiving $20 million of the initial bond proceeds, which will be used for planning, 
design, and CEQA review for the Westside Phase I project and manifold projects at 
Fort Mason and Pier 33 ½.2  

The estimated cost of the potential EFWS Westside Phase II project is $180 million 
for which funding has not yet been identified. 

Another potential project that may improve EFWS coverage on the City’s Westside 
is a saltwater pump station along the Pacific Ocean. The EFWS system currently has 
two saltwater pump stations along the Bayfront, but none along the Pacific coast. 
In response to the Civil Grand Jury report, the Board of Supervisors has directed 

                                                 
2 The remaining $543.5 million in ESER bonds will likely be issued starting in the first half of 2021, with an 
initial sale of approximately $150-175 million. Of the remaining 2020 ESER bonds, $133.5 million is allocated 
to EFWS projects. The estimated cost in 2019 $s for the potential EFWS Westside Phase II is $180 million. 
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SFPUC to complete a study analyzing additional seawater pump stations in San 
Francisco, include seawater pump stations on the Westside of San Francisco by June 
30, 2021. 

Other EFWS Options 

While the EFWS Westside Phase I project would significantly improve coverage on 
the City’s Westside, there would still be system coverage deficiencies in other 
portions of the City, including the southeastern areas of the City. The Board of 
Supervisors has directed SFPUC to complete a more detailed analysis of 
neighborhood firefighting water demands by June 30, 2021, as well as a 
comprehensive EFWS citywide plan by December 31, 2021. As part of the 
comprehensive citywide plan, the City Administrator’s Office, Mayor’s Budget 
Office, SFPUC, and San Francisco Fire Department (SFFD) are analyzing whether to 
propose a stand-alone ESER bond dedicated solely to funding subsequent phases of 
the EFWS project. 

Hose Tender Equipment 

In addition to the EFWS, the City maintains a Portable Water Supply System (PWSS) 
to assist with firefighting operations in areas not covered by the EFWS. The PWSS 
consists of hose tender trucks that are equipped with approximately one mile of 
five-inch diameter hose, a portable pump, portable hydrants, and other firefighting 
equipment. Each fully equipped hose tender costs approximately $1 million. SFFD 
currently has five tenders, and all are between 28 and 47 years old and beyond their 
useful lives. These tenders are only able to transport hose and equipment and do 
not have pumping capabilities.  

The FY 2019-20 budget included $4 million for four additional hose tenders, and 
SFFD also received $1 million in funding from the California Office of Emergency 
Services to purchase an additional hose tender, totaling $5 million for purchase of 
five hose tenders. However, due to the City’s budget deficit from the COVID-19 
pandemic, $2 million was reduced by the Mayor’s Budget Office as part of the mid-
year balancing plan. That leaves $3 million remaining to purchase three new hose 
tenders, and the units are currently out to bid by the Office of Contract 
Administration. These new hose tenders are more efficient and maneuverable than 
older models. They contain pumps that can siphon water from the Bay, reservoirs, 
or other sources. The hoses can be connected to carry water several miles from the 
source.  The City Attorney’s Office has determined that ESER bonds may not be used 
to purchase hose tender equipment, so they must be purchased from the General 
Fund or grant funds. 
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EFWS per Bond Report
The selection of ESER 2020 projects wi ll be guided by 
the system's technical steering committee, which consists 
of senior technical and operational managers from the 
Fire Department, Public Works and the San Francisco 
Public Utilit ies C,ommission,. The Management Oversight 
Committee, which includes the fire chief, Public Works 
director, general manager of the San Francisco Public 
Utilities Commission and the assistant general manager 
of the Water Enterprise of the San Francisco Public 
Utilities Commission, will determine the list of ESER 
2020 projects. The recommendations and decisions of 
these two committees will take into consideration the 
findings of the California Environmental Quality Act 
(CEQA) environmental review process. 
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What is the EFWS?
➢ Emergency Firefighting Water System (EFWS): A high-

pressure fire-suppression water system built after 1906 
earthquake.

➢ Hetch Hetchy Regional Water System = Primary Source of 
Water

➢ EFWS ownership transferred to SFPUC in 2010

➢ SFFD is the end user: System improvements and 
expansion approved by SFFD, SFPUC, and Public Works

➢ Hydraulic modeling utilized to guide decision making.
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Resolution 484-19

➢ Urged the following:

• By June 30, 2021: complete a study analyzing EFWS 
seawater supplies.

• In Progress

• By June 30, 2021: complete a more detailed analysis of 
neighborhood firefighting water demands.

• In Progress

• By December 31, 2021: develop a comprehensive citywide 
EFWS plan.

• In Progress 

• Annual Report submitted each June 30.
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Annual Report – FY 19-20:
EFWS Used at Fires

➢ Feb 29, 2020:
• Toland St. & Evans St.

• 4 Alarm Fire

➢ May 23, 2020:
• Pier 45

• 4 Alarm Fire
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Annual Report – FY 19-20:
Capital Projects

➢ Completed:
• Ashbury Bypass EFWS Pipeline
• Terry Francois & Mariposa EFWS Pipeline
• Irving Street EFWS Pipeline
• Pump Station No. 1 Upgrades

➢ Under Construction:
• Pump Station No. 2 Upgrades

➢ Construction in FY 20-21:
• 19th Ave EFWS Pipeline
• Clarendon Supply EFWS Pipeline
• Terry Francois/Mission Rock/Warriors Way EFWS 

Pipeline

➢ Additional work in FY 20-21:
• Westside Potable EFWS: Environmental Review, 

Planning, and Design
• Street Valve Motorization: Bidding
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Annual Report – FY 19-20:
Development Projects

➢ Installed EFWS Infrastructure:
• Pier 70

• HopeSF Sunnydale

➢ Development Agreement Approved With 
EFWS Infrastructure:
• Potrero Power Station

• 3333 California Street

➢ Development Agreement With EFWS 
Infrastructure Pending Approval:
• Balboa Reservoir .. ,,,.,""" 
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Annual Report – FY 19-20:
Maintenance

➢ Over 27,000 hours of maintenance performed 
on the City’s Firefighting Water Infrastructure.

➢ Highlighting Tasks:
• Hydrant Inspections and Preventive & Corrective 

Actions (Joint with SFFD)

• Seawater Suction Connection Inspections and 
Preventive & Corrective Actions (Joint with SFFD)

• Reservoir and Cistern Inspections and Preventive & 
Corrective Actions (Joint with SFFD)

• Fixing Pipeline Leaks

• Pump and Generators Inspections and Preventive & 
Corrective Actions

• Valve Inspections and Preventive & Corrective Actions
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Annual Report – FY 19-20:
Drills, Special Projects, and Meetings

➢ Pier 90 Seawater Manifold Drill (SFFD & 
Fireboat & SFPUC)

➢ Bay Bridge Pump Station & Standpipe Drill 
(SFFD & SFPUC)

➢ 5” Hose Tender Drills (SFFD)

➢ SFFD & SFPUC 5” Hose Tender Drill (planning 
completed)

➢ Bay Dredging Near Seawater Inlets (SFFD & 
Port)

➢ SFFD & SFPUC Joint Agency EFWS Meetings

➢ SFFD & RPD Joint Agency Meetings .. ,,,.,""" 
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Updating SFPUC/SFFD MOU

➢ Memorandum of Understanding Regarding the 
Operation and Maintenance of San Francisco 
Water Supply Systems Related to Fire 
Suppression

• Signed in 2015 by SFFD and SFPUC

• Updating it to better detail and memorializing 
exercises and drills utilizing EFWS

• Expected to be completed in 2020.  
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Voter Approval of G.O. Bond 
Measures since 2000

10
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ESER 2020 Bond Programming

➢ $628.5M total

➢ $153.5M Emergency Firefighting Water System 
(EFWS)

➢ $275M - Fire Training and Station Facilities

➢ $121.5 - Police Station Facilities

➢ $70M - Disaster Response Seismic Improvements

➢ $9M - 1011 Turk (911 Call Center)

.. ,,,.,""" 
Water 

;ewer 

ONESF 
Building Our Future 



Questions?
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San Francisco 
Water Sewer 
Services of the San Francisco Public Utilities Commission 

DATE: June 25, 2020 

TO: 

FROM: 

Angela Calvillo, Clerk of the Board of Supervisors 

Harlan L. Kelly Jr., General Manager of the SF PUC~ 

Jeanine Nichols~f of the Department, San Francisco Fire 

Department-<!', IA./ 

SUBJECT: Fiscal Year 2019-2020 Annual Emergency Firefighting Water 
System Report 

Pursuant to Resolution No. 484-19, the San Francisco Public Utilities 

Commission and San Francisco Fire Department hereby provide the following 

report on the City's Emergency Firefighting Water System (EFWS). Resolution 
No. 484-19 urges the departments provide a consolidated annual report to the 

Board of Supervisors, " ... on the state of the City's EFWS preparedness for a 

major earthquake and fire and planned funding from the ten-year Capital Plan." 

This report addresses the information requested in Resolution No. 484-19 and 
provides an update on the City's EFWS preparedness. 

Program Background 
The San Francisco EFWS is vital for protecting against the loss of life resulting 

from multi-alarm fires, as well as the loss of homes and businesses by 
providing an additional layer of fire protection. The system is used throughout 

the year for the suppression of multiple-alarm fires. The system delivers water 
at high pressure to the SFFD for firefighting purposes. The primary source of 

water is the SFPUC's Hetch Hetchy Regional Water System, which supplies 

water to one reservoir and two storage tanks. The water is subsequently 
supplied from the reservoirs and tanks into 135 miles of pipelines. The 
secondary source of water for the EFWS is the San Francisco Bay. There are 

two seawater pump stations that can supply seawater into the pipelines, as well 

as 35 suction connections along the northeastern waterfront, which allow fire 

engines to pump water from the Bay. Finally, two fireboats are available to 
supply seawater by pumping into any of the five manifolds connected to 
pipelines. 

In 2010, 2014, and 2020, San Francisco voters approved three Earthquake 
Safety and Emergency Response (ESER) General Obligation Bonds, allowing 

1 



the City to make critical public safety investments and upgrades to emergency 
response facilities and infrastructure, including the EFWS. 

With the passage of each ESER bond, the SFPUC, SFFD, Public Works, and 
the Office of Resilience and Capital Planning in the City Administrator's Office 
have made it a high priority to evaluate, plan, repair, upgrade, and expand 
EFWS infrastructure throughout San Francisco. In addition to ESER funded 
upgrades, large development projects in San Francisco have also installed 
EFWS infrastructure within and adjacent to project boundaries. 

2020 Earthquake Safety and Emergency Response Bonds 
In March of this year, San Francisco voters approved the 2020 Earthquake 
Safety and Emergency Response General Obligation Bond. That bond's 
programming included $153.5 million for the Emergency Firefighting Water 
System. That funding will be allocated to replace, extend and seismically 
upgrade system components to increase the ability to provide adequate water 
throughout the City for firefighting following a major earthquake and during 
multiple-alarm fires. 

With the ESER funding, many upgrades will focus on improving EFWS 
capabilities in the City's western neighborhoods. The results and 
recommendations of the 2018 Westside Emergency Firefighting Water System 
Options Analysis planning study will help to inform the selection and design of 
specific projects to be funded through ESER 2020. Upon the completion of 
required environmental review, construction will proceed for selected projects. 

Capital Projects: Fiscal Year 2019 - 2020 
During Fiscal Year 2019-2020, ESER bond funds were utilized on a total of 10 

capital projects, funding the installation of EFWS infrastructure and/or funding 
engineering and planning work in advance of installing the infrastructure. 

Please refer to Table 1 for more information. 

Table 1: ESER Bond Funded EFWS Projects 
Project Status 

Ashbury Bypass EFWS Pipeline 

Terry Francois & Mariposa EFWS 
Pipeline Completed 

Pump Station No. 1 

Irving Street EFWS Pipeline 

Pump Station No. 2 Upgrades Under Construction 

Terry Francois/Mission Rock/Warriors 
Way EFWS Pipeline Construction will begin FY 2020-21 

Clarendon Supply EFWS Pipeline 

19th Ave. EFWS Pipeline 

Potable Emergency Firefighting Water Planning and Design 
System 
Street Valve Motorization Bidding 
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Technical Studies 

Administration Continuing 

Development Projects: Fiscal Year 2019- 2020 
Additionally, the SFPUC and SFFD coordinate with project sponsors of large 
development projects to ensure the installation of EFWS infrastructure within 

and adjacent to their respective projects. Please see Table 2 for development 

projects that installed or committed to install EFWS infrastructure this Fiscal 

Year. 

Table 2: Development Projects: EFWS 
Project Status 

Pier 70 Installed EFWS Infrastructure 

HopeSF Sunnydale 

Potrero Power Station EFWS Infrastructure included in 

3333 California Approved Development Agreement. 

Balboa Reservoir EFWS Infrastructure included in 
Development Agreement (Pending 
Approval) 

Active Fires, Trainings, and Inspections: Fiscal Year 2019-2020 
Additionally, the SFFD, SFPUC, and other agencies used EFWS infrastructure 
for trainings and active fires, performed routine inspections, and held joint 

meetings to discuss emergency response planning and project priorities. A 
summary of the SFFD's EFWS activities and partners for Fiscal Year 2019-

2020 is provided in Table 3. 

Table 3: Summary of SFFD EFWS Activity 
Date Participants Activity 
11/20/2019 SFFD: Fireboat St. Francis, Pier 90 salt-water inlet manifold 

E35, E08, E29, B03, 03, drill 
ADC Michael Cochrane, 
Deputy Chief Victor Wyrsch, The Fireboat St. Francis supplied 
Water Supply Officer Brent salt water to a portion of the EFWS 
Stuckert, Division of Training that had been isolated by the 
Staff and members of the SFPUC to operate multiple high-
Bureau of Equipment. pressure hydrants and a deck gun. 

SFPUC: EFWS 
Superintendents, Utility 
Plumbers, Hydrant Gatemen, 
plumbers and members of 
the engineering Department 

12/12/2019 SFFD: Deputy Chief Victor Joint Agency Q&A and group 
Wyrsch, Deputy Chief Jose discussion 
Velo, Assistant Deputy Chief 
Dawn DeWitt, Assistant Chief Improvements made to the EFWS 
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Date Participants Activity 
Brook Baker; Assistant Chief since the 1989 earthquake, 
Robert Postel, Water Supply strategies to further improve the 
Officer Captain Brent system in its current configuration, 
Stuckert, Division of Training agency response plans in the event 
Staff and numerous Battalion of a large-scale disaster, and 
Chiefs interagency drills that will be 

conducted on a quarterly basis. 
SFPUC: Rich Gonzales, 
Sean Duffy, Kevin O'Connor 
and Ryan Gabriel. 

02/29/2020 SFFD: 4th Alarm Fire at Structure Fire 
Toland St. / Evans St. 

EFWS system used for ladder pipe 
SFPUC: Gatemen operations for this 4th Alarm Fire 

3/03/2020 SFFD: E01, E35, B03, Water Bay Bridge Pump Station and 
Supply Officer Captain Standpipe drill 
Stuckert. 

This was a joint operation that 
SFPUC: Superintendent Rich required close coordination 
Gonzales, Utility Plumbers between the SFFD and the SFPUC 
and Hydrant Gatemen, and satisfied recommendation R10 
Superintendent of Facilities of the 2019 Civil Grand Jury Report 
Operations Brahman Conci on the EFWS. The drill simulated a 

large-scale fire event on the west 
span of the Bay Bridge that would 
require more water than the 500 
gallons that are carried by a single 
SFFD engine. This was the first 
time a drill of this nature has been 
performed and resulted in new 
standard operating procedures for 
disaster events on the Bay Bridge. 

05/23/2020 SFFD: 4th Alarm Fire at Pier Structure Fire 
45 

EFWS system used for ladder pipe 
SFPUC: Gatemen operations and to supply 5" hose 

provide by the hose tenders. 

The St. Francis Fireboat was put 
into operation and saved the 
historic Liberty Ship SS Jeremiah 
O'Brien from being destroyed by 
this 4th Alarm Fire. 

10/26/2019 SFFD: Multiple engine 5" Hose drills 
11/16/2019 companies and Battalion 
12/21/2019 Chiefs Regularly scheduled drill using 5" 
12/28/2019 hose tenders and high pressure 
01/25/2020 hydrants, ladder pipes and/or 
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Date Participants Activity 

02/15/2020 monitor nozzles/deck guns. 

05/04/2020 
05/09/2020 
05/16/2020 

In Progress SFFD: Water Supply Officer Joint Agency Discussion 
Captain Brent Stuckert 

SFFD has contacted Rec and Parks 
Rec & Park: David lribarne asking them to consider adding 

more hydrants inside Golden Gate 
Park. The Urban Tree Canopy is 
now being taken into consideration 
in the latest Fire Following 
Earthquake models, and Golden 
Gate Park has a large amount of 
both surface and canopy fuel loads. 

In Progress SFFD: Water Supply Officer Bay Dredging near salt-water 
Captain Brent Stucker inlet manifold. 

Port: Shannon Alford SFFD has been working with the 
SF Port to schedule dredging 
adjacent to the salt-water inlet 
manifold located on piers to ensure 
the St. Francis fireboat has 
adequate draft to perform pump 
operations through a complete 24-
hour tidal cycle. SFFD has also 
requested the area near the Pump 
Station No. 1 in let tunnel to be 
included in Port's dredging 
boundary. This inlet tunnel must be 
kept clear to a'llow the Pump Station 
to provide seawater to the EFWS. 

In Progress SFFD: Water Supply Officer SFFD-SFPUC Joint 5" Hose Drill 
Captain Brent Stuckert, 807, 
5" Hosetender Preparations have begun for a 5" 

Hose Tender Drill involving SFFD 
SFPUC: Manager Bill and SFPUC. SFPUC will assist with 
Teahan, Superintendent Rich measuring exact pressures and 
Gonzales, COD Engineers. water flow in the 5" lines to 

determine optimal placement of the 
5" hose and engines for relay 
pumping operations. 

Relay pumping will be required to 
deliver water long distances and to 
the higher elevations of San 
Francisco. These preparations will 
increase the City's resilience by 
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Date Participants Activity 
mitigating the projected multiple 
post seismic ignitions. (This drill has 

been delayed due to the pandemic 

and will be conducted when normal 

operations can be resumed.) 

In Progress SFFD: Water Supply Officer Bay Suction Connection 
Captain Brent Stuckert Inspection Program 

SFPUC: Manager Bill Inspection and maintenance of the 
Teahan, Superintendent Rich 35 Bay Suction Connections that 

Gonzales, COD Engineering .. are situated along the San 

Francisco Waterfront. These 

connections are used by SFFD 

engine companies to draft water 

from the Bay. 

In Progress SFFD: SFFD engine High Pressure Hydrant 
companies, Water Supply Inspection Program 
Officer Captain Stuckert. 

A High Pressure Hydrant Inspection 

SFPUC: Manager Bill program has been implemented. 
Teahan, Superintendent Rich The SFFD and SFPUC are 

Gonzales, COD Engineering. collectively inspecting and repairing 

the 1,644 High Pressure Hydrants 

in the City. 

Maintenance Projects: Fiscal Year 2019 - 2020 

Over the past year, the City Distribution Division (COD) of the SF PUC 

completed numerous important maintenance activities to ensure that the EFWS 

is in a state of good repair. A summary of maintenance activities can be found 

in Table 4 of this report (page 7). 

Update on Memorandum of Understanding 

In 2015, the SFPUC and SFFD signed the Memorandum of Understanding 

Regarding the Operation and Maintenance of San Francisco Water Supply 

Systems Related to Fire Suppression. The SFPUC and SFFD are actively 

collaborating to update this Memorandum of Understanding to better detail and 

memorialize annual emergency response exercises, including simulated 

disaster and earthquake drills involving the EFWS. The timeline on this update 

has been delayed due to Coronavirus response; however, SFPUC and SFFD 

expect this update to be completed in 2020. 
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Table 4: Summary of Maintenance Activities 

Date Range: 
Jul 1, 2019 - June 15, 2020 

Work 
Facility 

Facility Activity Category Type of Activity Typical Frequency 
Performed Total Quantity of 

Type (Labor Maintenance Activities 
Hours) 

Collect Data and 
Quantity inspected Inspect Condition Hydrant Inspections 

Hydrant and 296 available upon 

Auxiliary Valve request 

Condition Assessment*- College Hill 
May 5, 2019 

Pressure Zone Hydrants and Valves through July 16, 556 932 
2019 

Hydrant Corrective Maintenance 
& Preventative Maintenance Ongoing 2,413 538 
Activities 

Maintenance 
Low 

Replace Caps & Chains and Service Quantity serviced and 
Hydrants Pressure 

Hydrants 
SFFD Requests 2,513 repaired available 

Hydrants upon request 

Hit Hydrants As Needed 483 57 

Ongoing by AWSS Quantity serviced 
Preventative Maintenance 

District 
708 available upon 

request 

Remove Debris and 
Auxiliary Gate Valve Maintenance Uncover Aux. Gate 515.5 98 

Valves 

New Hydrants Installed Replace/Install/Relocate Hydrants As Needed N/A 233 
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Collect Data and 
Inspect and Quantity inspected 

Hydrant Inspections Document 1,793 available upon 
Condition of King request 
Valves 

Upon SFFD 

Maintenance 
Request and 

Hydrant Maintenance Proactive Follow up 2,966 508 

High Work from 

Pressure Inspections 

Hydrants Corrective - to 
Rebuild High Pressure Hydrants and support CM and 

2,015 N/A 
Scrap Service Hydrant 

Program 

New Hydrants Installed Install New High Pressure Hydrants 
Redevelopment 

N/A 3 
Projects 

Combined 
Paint Hydrant - Vandalism and Labor based on 

Low/High Paint Hydrants Ongoing 4,836 
Pressure 

Reported by SFFD Standing Work Orders 

Replace and Renew Main 
Main Pipe Leaks As-needed 332 2 

Pipes 
System Pipes 

Replace and Renew 
Hydrant Leads 

Hydrant Leads As-needed 860 5 

Exercised 63 Critical 

Exercise Critical Valves Once every 2 years O* Valves FY 18/19; To 
Exercise all valves FY 

20/21 

Valves Maintenance 
Valve Vault Maintenance, Pump Corrective Location Details 
Flooded Vaults, Electrical and Maintenance based 273 Available Upon 
Mechanical Inspections on FY 17 /18 Survey Request 

System Valve Renewal As-needed 783 6 

Altitude Valve Inspections As-needed 15 -
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Inspect, Test, and Repair 
As-needed 0 -Valves/Actuators 

Quantity inspected 
Ames Valve Testing Test Ames Valves Ongoing 476 available upon 

request 
Pump Testing and Backup 

PS1 Maintenance 
Generator Monthly 934 -

Pump 
Stations 

PS2 Maintenance Pump Testing and Emergency 
Backup Generator BiMonthly 16 -

Tank Inspections Monthly 16 -

Jones Tank Maintenance Pump Testing and Backup 

Generator Monthly 16 -
Tanks 

Tank Inspections Monthly 16 -
Ashbury 

Maintenance 
Tank 

Pump Testing BiMonthly 4 -

Reservoir 
Twin Peaks 

Maintenance Inspect & Fill Twin Peaks Reservoir As-needed 90 
Reservoir 

-

Cisterns 
Maintenance & Repair/Replace Cistern Handles, Fill 

As-needed 357 173 
Inspections Cisterns 

Suction Connections & Connection/Manifold Inspections PM program 

Manifolds 
Maintenance 

and SFFD Dive Team Assistance 
As-needed O** scheduled for 

FY20/21 

Manifold Maintenance Fire Boat Testing/Training As-needed 185 -

Instrumentation and Controls 
Monthly 305 

Calibration at all AWSS Facilities 
-

Other Support 
Maintenance/Operations Field Staff Planning 

Support Planning Support and Administration 
and Supervisorial 

2,057 
(Non-Management -
Labor) 

Landscaping & Pest Management Quarterly 692.5 -

9 



As-needed 

Materials Management 
(Includes only Non-
Warehouse Staff 
Labor Charges) 

Notes 

* AWSS critical valves were exercised in FY18/19 and are scheduled to be exercised in FY20/21 (two-year cycle) 
** Bay suction manifolds preventative maintenance program is scheduled for FY20/21 

767 -

10 
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FILE NO. 191029 
AMENDED IN BOARD 

11/19/2019 RESOLUTION NO. 484-19 

[Declaring a State of Urgency - Expanding the City's Emergency Firefighting Water System] 

Resolution declaring a State of Urgency to rapidly expand the City's Emergency 

Firefighting Water System (EFWS) to protect all neighborhoods in the event of a 

major earthquake and fire, and calling for a comprehensive EFWS action plan to 

expand the City's EFWS to cover all unprotected neighborhoods by 2034; to expand 

the Fire Department's firefighting apparatus such as portable hose tenders to provide 

interim protection to neighborhoods not currently covered by the EFWS; and to 

require an annual report to the Board of Supervisors on the state of the City's EFWS 

preparedness for a major earthquake and fire. 

WHEREAS, The United States Geological Survey (USGS) estimates that the 

probability an earthquake magnitude 6.0 or larger will occur in the San Francisco region 

before 2043 is 98 percent, the probability of at least one earthquake of magnitude 6. 7 or 

larger is 72 percent, and the probability of at least one earthquake of magnitude 7 .0 or larger 

is 51 percent; and 

WHEREAS, In San Francisco, the most densely populated city in California, over 90 

percent of buildings are constructed from wood, many of them directly touching their neighbor 

buildings, and earthquakes in places with this type of construction have caused the two 

largest peacetime urban fires in history: in 1906 in San Francisco and in 1923 in Tokyo, and 

San Francisco remains highly vulnerable to fire after an earthquake, as explained in a 2008 

article for the International Association for Fire Safety Science; and 

WHEREAS, The San Francisco Fire Department (SFFD), the San Francisco Public 

Utilities Commission (SFPUC), and this Board of Supervisors share a common goal of 

increasing the firefighting capabilities of all areas of San Francisco; and 

Supervisor Mar; Fewer, Yee, Safai, Walton 
BOARD OF SUPERVISORS Page 1 
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WHEREAS, The EFWS is a high-pressure and volume fire suppression water system 

that can be utilized during large fires and is vital for protection against the loss of life, homes, 

and businesses from fire following a major earthquake and non-earthquake multiple-alarm 

fires; and 

WHEREAS, The EFWS does not cover large parts of nor adequately protect 

Supervisorial Districts 1, 4, 7, and 11, roughly one-third of the City's developed area, which 

also have the fewest cisterns, and each fewer than ten miles of EFWS mains and fewer than 

50 EFWS fire hydrants; and 

WHEREAS, In June 2003, the 2002-2003 Civil Grand Jury recommended that the 

EFWS be extended "to serve all parts of the City," and 16 years later many neighborhoods still , 
I 

do not have new EFWS pipelines; and 

WHEREAS, The SFPUC is developing a preliminary list of potential projects for various 

parts of the City where there is currently limited access to the EFWS, as well as other projects 

to reinforce or otherwise improve the existing EFWS; and 

WHEREAS, The City does not have an agreed-upon timeline to fund and complete 

development of EFWS for all areas of the City, including neighborhoods that historically have 

not been as well protected as other areas of the City; and 

WHEREAS, Unless the City increases funding levels, it will be several decades (i.e., 

after the USGS predicts one or more major earthquakes will occur) before some parts of the 

City have a high-pressure and volume, multi-sourced, seismically safe emergency firefighting 

water supply; and 

WHEREAS, While the amount of money needed to implement EFWS citywide is 

estimated to be in the hundreds of millions of dollars, the potential loss of life and potential 

property damage could be far greater if an extremely large earthquake strikes San Francisco; 

and 

Supervisor Mar; Fewer, Yee, Safai, Walton 
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WHEREAS, Based on the City's current pace of issuing ESER Bonds, it could take 

approximately 35 years or more to build out EFWS pipelines to serve all neighborhoods, 

unless the timing of the ESER Bond issuances are expedited or other sources of funding are 

identified; and 

WHEREAS, SFPUC and SFFD are in the process of analyzing the best method for 

bringing a robust and resilient high-pressure and volume firefighting water system to the 

Western neighborhoods in San Francisco that is capable of providing water to the SFFD 

firefighters at the high-pressure needed for firefighters to combat large fires after a seismic 

event, and are examining several options for the Westside, including potential development of 

a potable EFWS with over 14 miles of new EFWS pipelines and two new pump stations that 

could be supplied by four water sources; and 

WHEREAS, To best utilize the existing EFWS and serve areas where the EFWS is 

lacking, it is critical that the SFFD obtain new updated Hose Tenders; and 

WHEREAS, SFFD hose tenders are specialized apparatus designed for pumping and 

transporting large volumes of water from any source, are recognized worldwide for their ability 

to successfully move large amounts of water to a fire at high-pressures and volumes for 

firefighting, and are the ideal solution for areas with limited access to the EFWS because 

these vehicles can be dynamically deployed to any area of the City; and 

WHEREAS, The SFFD currently has five Hose Tenders, three from 1973, one from 

1987, and one from 1992, all of which are two-wheel drive, and do not have the capacity to 

draft or pump water; and 

WHEREAS, In FY2019-2020 SFFD submitted a request for funding to purchase 20 

Portable Water Supply System (PWSS) hose tenders, the Board of Supervisors and Mayor 

funded four new PWSS hose tenders, and the State of California funded one; and 

Supervisor Mar; Fewer, Yee, Safai, Walton 
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WHEREAS, On October 8, 2019, Supervisor Gordon Mar requested the Budget and 

Legislative Analyst to study through an equity lens and issue a report to the Board no later 

than December 31, 2020 (a) which areas of the City do not have sufficient water supplies for 

the anticipated demand for water to fight fires following a major earthquake similar in 

magnitude to the 1906 earthquake, and (b) options to address the issue in both the short term 

and the long term; and 

WHEREAS, On October 1st, 2019, the San Francisco Board of Supervisors adopted a 

Resolution responding to the Presiding Judge of the Superior Court on the findings and 

recommendations contained in the 2018-2019 Civil Grand Jury Report, entitled "Act Now 

Before It Is Too Late: Aggressively Expand and Enhance Our High-Pressure Emergency 

Firefighting Water System," on file with the Clerk of the Board of Supervisors in File No. 

190786, which is hereby declared to be a part of this Resolution as if set forth fully herein; 

now, therefore, be it 

RESOLVED, That the Board of Supervisors hereby declares a State of Urgency to 

rapidly expand the City's EFWS to protect all neighborhoods in the event of a major 

earthquake and fire, given that the vulnerability of the City poses a serious and urgent threat 

to the well-being of San Francisco and the safety of its inhabitants and environment; and be it 

FURTHER RESOLVED, That the Board of Supervisors urges the SFPUC, SFFD and 

the Office of Resilience and Capital Planning to develop a comprehensive EFWS action plan, 

including funding sources, to install a high-pressure and volume, multi-sourced, seismically 

safe emergency water system to fight fires in the event of a major earthquake in all the parts 

of the City where it is lacking by June 30, 2034, to be submitted to the Board of Supervisors 

by December 31, 2021; and, be it 

Supervisor Mar; Fewer, Yee, Safai, Walton 
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FURTHER RESOLVED, That the Board of Supervisors urges the SFPUC and SFFD to 

complete a study for adding an EFWS saltwater pump station on the Westside of San 

Francisco to be presented to the Board no later than June 30, 2021; and, be it 

FURTHER RESOLVED, That the Board of Supervisors urges the SFPUC to continue 

its efforts to complete more detailed analysis of emergency firefighting water needs by 

neighborhood and prepare a completed analysis by June 30, 2021; and, be it 

FURTHER RESOLVED, That by June 30, 2022, the City should analyze whether to 

propose a separate bond for the development and implementation of EFWS projects for areas 

of the City with limited EFWS access as part of the City's regular capital planning process; 

and, be it 

FURTHER RESOLVED, That the Board of Supervisors urges the Mayor to prioritize 

funding for the purchase of new PWSS hose tenders, apparatus, and equipment to replace 

and expand SFFD's currently inadequate inventory within the next three Fiscal Years; and, be 

it 

FURTHER RESOLVED, That the Board of Supervisors urges the Department of 

Emergency Management, SFPUC, SFFD, and the Office of Resilience and Capital Planning 

to provide a consolidated annual report to the Board of Supervisors on the state of the City's 

EFWS preparedness for a major earthquake and fire and planned funding from the ten-year 

Capital Plan for EFWS by June 30 of each year, with the first report due June 30, 2020. 

Supervisor Mar; Fewer, Yee, Safai, Walton 
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BOARD of SUPERVISORS 

October 15, 2019 

The Honorable Garrett L. Wong 
Presiding Judge 
Superior Court of California, County of San Francisco 
400 McAllister Street, Department 206 
San Francisco, CA 94102 

City Hall 
1 Dr. Carlton B. Goodlett Place, Room 244 

San Francisco 94102-4689 
Tel. No. 554-5184 
Fax No. 554-5163 

TDD/TTY No. 554-5227 

RE: Civil Grand Jury Report - Act Now Before it is Too Late: Aggressively Expand and 
Enhance Our High-Pressure Emergency Firefighting Water System 

Dear Judge Wong: 

The Board of Supervisors' Government Audit and Oversight Committee conducted a public 
hearing on September 19, 2019, to review the findings and recommendations of the 2018-2019 
Civil Grand Jury report, entitled "Act Now Before it is Too Late: Aggressively Expand and 
Enhance Our High-Pressure Emergency Firefighting Water System." 

Prior to the Committee meeting, the following City Departments submitted required responses to 
the Civil Grand Jury: 

• Office of the Mayor: 
Received September 16, 2019; 

• General Manager of the San Francisco Public Utilities Commission: 
Received September 16, 2019; 

• Public Utilities Commission: 
Received September 11, 2019 

• Fire Commission: 
Received September 12, 2019; 

e Fire Department: 
Received September 16, 2019; 

e City Administrator: 
Received September 16, 2019; and 

• Department of the Environment 
Received September 16, 2019. 

Continues on next page 



2018-2019 Civil Grand Jury 
Board Response Transmittal 
October 15, 2019 
Page2 

During the September 19, 2019 meeting, the Government Audit and Oversight Committee 
prepared a resolution responding to the requested findings and recommendations identified in the 
report. The response was prepared by Resolution No. 422-19, enacted on October 11, 2019. 

By this message, the Office of the Clerk of the Board of Supervisors is transmitting Resolution 
No. 422-19 to your attention. 

If you have any questions, please contact John Carroll, Government Audit and Oversight 
Committee Clerk at (415) 554-4445, or via email to john.carroll@sfgov.org. 

Sincerely, 

Angela Calvi o 
Clerk of the Board 

c: 
Sophia Kittler, Mayor's Office 
Kanishka Karunaratne Cheng, Mayor's Office 
Andres Power, Mayor's Office 
Sally Ma, Mayor's Office 
Rebecca Peacock, Mayor's Office 
Jon Givner, Office of the City Attorney 
Ben Rosenfield, City Controller 
Todd Rydstrom, Office of the Controller 
Peg Stevenson, Office of the Controller 
Tonia Lediju, Office of the Controller 
Mark de la Rosa, Office of the Controller 
Alisa Somera, Office of the Clerk of the Board 
Debra Newman, Office of the Budget and Legislative 

Analyst 
Severin Campbell, Office of the Budget and 

Legislative Analyst 
Reuben Holober, Office of the Budget and Legislative 

Analyst 
Jennifer Millman Tell, Office of the Budget and· 

Legislative Analyst 
Rasha Harvey, 2018-2019 Foreperson, San 

Francisco Civil Grand Jury 
Ettore Leale, 2019-2020 Foreperson, San Francisco 

Civil Grand Jury 

Naomi M. Kelly, City Administrator, Office of the City 
Administrator 

Lynn Khaw, Office of the City Administrator 
Brian Strong, Office of the City Administrator 
Debbie Raphael, Director, Department of the 

Environment 
Peter Gallotta, Department of the Environment 
Charles Sheehan, Department of the Environment 
Jeanine Nicholson, Chief, Fire Department 
Theresa Ludwig, Fire Department 
Stephen Nakajo, President, Fire Commission 
Maureen Conefrey, Fire Commission 
Harlan L. Kelly, Jr., General Manager, San Francisco 

Public Utilities Commission 
Juliet Ellis, San Francisco Public Utilities Commission 
John Scarpulla, San Francisco Public Utilities 

Commission 
Christopher Whitmore, San Francisco Public Utilities 

Commission 
Ann Moller Caen, President, San Francisco Public 

Utilities Commission 
Donna Hood, San Francisco Public Utilities 

Commission 
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City and County of San Francisco 

Certified Copy 

Resolution 

City Hall 
I Dr. Carlton B. Goodlett Place 
San Francisco, CA 94102-4689 

[ Board Response - Civil Grand Jury Report - Act Now Before it is Too Late:· 
Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting 
Water System ] 

Sponsor: Mar 

Resolution responding to the Presiding Judge of the Superior Court on the findings 
and recommendations contained in the 2018-2019 Civil Grand Jury Report, entitled 
"Act Now Before it is Too Lat.e: Aggressively Expand and Enhance Our 
High-Pressure Emergency Firefighting Water System;" and urging the Mayor to 
cause the implementation of accepted findings and recommendations through 
his/her department heads and through the development of the annual budget (Clerk 
of the Board) 

10/1/2019 Board of Supervisors -ADOPTED 

Ayes: 11 - Brown, Fewer, Haney, Mandelman, Mar, Peskin, Ronen, Safai, Stefani, 
Walton and Yee 

10/11/2019 Mayor - RETURNED UNSIGNED 

STATE OF CALIFORNIA 
CITY AND COUNTY OF SAN FRANCISCO 

October 15, 2019 

Date 

CLERK'S CERTIFICATE 

I do hereby certify that the foregoing 
Resolution is a full, true, and correct copy of 
the original thereof on file in this office. 

IN WITNESS WHEREOF, I have hereunto 
set my hand and affixed the offical seal of 
the City and County of San Francisco. 

City and County of San Francisco Pagel Printed at 2:44 pm on 10/15/19 
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FILE NO. 190786 

AMENDED IN COMMITTEE 
9/19/19 

RESOLUTION NO. 422-19 

[Board Response - Civil Grand Jury Report - Act Now Before It Is Too Late: Aggressively 
Expand and Enhance Our High-Pressure Emergency Firefighting Water System] 

Resolution responding to the Presiding Judge of the Superior Court on the findings 

and recommendations contained in the 2018-2019 Civil Grand Jury Report, entitled 

"Act Now Before It Is Too Late: Aggressively Expand and Enhance Our High-Pressure 

Emergency Firefighting Water System;" and urging the Mayor to cause the 

implementation of accepted findings and recommendations through his/her 

department heads and through the development of the annual budget. 

WHEREAS, Under California Penal Code, Section 933 et seq., the Board of 

Supervisors must respond, within 90 days of receipt, to the Presiding Judge of the Superior 

Court on the findings and recommendations contained in Civil Grand Jury Reports; and 

WHEREAS, In accordance with California Penal Code, Section 933.05(c), if a finding or 

recommendation of the Civil Grand Jury addresses budgetary or personnel matters of a 

county agency or a department headed by an elected officer, the agency or department head 

and the Board of Supervisors shall respond if requested by the Civil Grand Jury, but the 

response of the Board of Supervisors shall address only budgetary or personnel matters over 

which it has some declsion making authority; and 

WHEREAS, Under San Francisco Administrative Code, Section 2.1 0(a), the Board of 

Supervisors must conduct a public hearing by a committee to consider a final report of the 

findings and recommendations submitted, and notify the current foreperson and immediate 

past foreperson of the civil grand jury when such hearing is scheduled; and 

WHEREAS, In accordance with San Francisco Administrative Code, Section 2.1 0(b ), 

the Controller must report to the Board of Supervisors on the implementation of 

Supervisor Mar 
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recommendations that pertain to fiscal matters that were considered at a public hearing held 

by a Board of Supervisors Committee; and 

WHEREAS, The 2018-2019 Civil Grand Jury Report, entitled "Act Now Before It Is Too 

Late: Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water 

System" ("Report") is on file with the Clerk of the Board of Supervisors in File No. 190785, 

which is hereby declared to be a part of this Resolution as if set forth fully herein; and 

WHEREAS, The Civil Grand Jury has requested that the Board of Supervisors and the 

Budget and Legislative Analyst respond to Finding Nos. F6, and F11, as well as 

Recommendation No. R3, contained in the subject Report; and 

WHEREAS, Finding No. F6 states: "Unless the City increases funding levels, it will be 

several decades (i.e., after the USGS predicts one or more major earthquakes will occur) 

before the southern parts of the City have a high-pressure, multi-sourced, seismically safe 

emergency firefighting water supply;" and 

WHEREAS, Finding No. F11 states: "The City does not have a timeline to fund and 

complete development of a high-pressure, multi-sourced, seismically safe emergency water 

supply for all parts of the City, including poor neighborhoods that historically have not been as 

well protected as the downtown business district and many richer neighborhoods;" and 

WHEREAS, Recommendation No. R3 states: "The Board of Supervisors should direct 

the Budget and Legislative Analyst to study through an equity lens and issue a report to the 

Board regarding (a) which areas of the City do not have sufficient water supplies for the 

anticipated demand for water to fight fires following a major earthquake similar in magnitude 

to the 1906 earthquake, and (b) options to address the issue in both the short term and the 

long term. The Board should issue its request by no later than December 31, 2019, and the 

Budget and Legislative Analyst should complete its report by no later than 

December 31, 2020;" and 

Supervisor Mar 
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WHEREAS, The Civil Grand Jury has requested that the Board of Supervisors respond 

to Finding Nos. F4, and F5, as well as Recommendation Nos. R1, R2, R4, R6, R7, and RS, 

contained in the subject Report; and 

WHEREAS, Finding No. F4 states: "The City's high-pressure emergency water supply 

system, known as the Auxiliary Water Supply System (AWSS), does not cover large parts of 

Supervisorial Districts 1, 4, 7 and 11, roughly one-third of the City's developed area. As a 

result, these districts are not adequately protected from fires after a major earthquake;" and 

WHEREAS, Finding No. F5 states: "A high-pressure, multi-sourced, seismically safe 

emergency firefighting water supply will be costly but is essential to protect the City;" and 

WHEREAS, Recommendation No. R 1 states: "By no later than December 31, 2020, 

the Mayor, the SFPUC, the SFFD, and Office of Resilience and Capital Planning should jointly 

present to the Board of Supervisors a detailed plan to ensure the City is well prepared to fight 

fires in all parts of San Francisco in the event of a 1906-magnitude (7.8) earthquake;" and 

WHEREAS, Recommendation No. R2 states: "The plan discussed in Recommendation 

R1 should include a detailed proposal, including financing sources, for the installation 

within 15 years of a high-pressure, multi-sourced, seismically safe emergency water system 

for those parts of the City that don't currently have one, i.e., by no later than June 30, 2034;" 

and 

WHEREAS, Recommendation No. R4 states: "As an interim measure, by no later than 

June 30, 2021, the City should purchase the 20 new PWSS hose tenders being requested by 

the SFFD, to replace and expand its currently inadequate inventory;" and 

WHEREAS, Recommendation No. R6 states: "The SFPUC, the SFFD, and the SF 

Department of the Environment should study adding salt-water pump stations to improve the 

redundancy of water sources, especially on the west side. Findings and recommendations 

Supervisor Mar 
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from this study should be presented to the Board of Supervisors by no later than 

June 30, 2021 ;" and 

WHEREAS, Recommendation No. R7 states: "The SFPUC should (a) continue its 

efforts to complete a more detailed analysis of emergency firefighting water needs (including 

above-the-median needs) by neighborhood, and not just by FRA, and (b) present a completed 

analysis to the Board of Supervisors by no later than June 30, 2021 ;" and 

WHEREAS, Recommendation No. RS states: "By no later than June 30, 2022, the 

Mayor and Board of Supervisors should analyze whether to propose a separate bond for the 

development of a high-pressure, multi-sourced, seismically safe emergency water system for 

those parts of the City that don't currently have one, with a target date of completing 

construction by no later than June 30, 2034;" and 

WHEREAS, In accordance with California Penal Code, Section 933.05(c), the Board of 

Supervisors must respond, within 90 days of receipt, to the Presiding Judge of the Superior 

Court on Finding Nos. F4, F5, F6, and F11, as well as Recommendation Nos. R1, R2, R3, R4, 

R6, R7, and RS contained in the subject Report; now, therefore, be it 

RESOLVED, That the Board of Supervisors reports to the Presiding Judge of the 

Superior Court that they agree with Finding No. F4; and, be it 

FURTHER RESOLVED, That the Board of Supervisors reports to the Presiding Judge 

of the Superior Court that they agree with Finding No. F5; and, be it 

FURTHER RESOLVED, That the Board of Supervisors reports to the Presiding Judge 

of the Superior Court that they agree with Finding No. F6; and, be it 

FURTHER RESOLVED, That the Board of Supervisors reports to the Presiding Judge 

of the Superior Court that they agree with Finding No. F11; and, be it 

FURTHER RESOLVED, That the Board of Supervisors reports that Recommendation 

No. R1 has not been implemented but will be implemented no later than December 31, 2021, 

Supervisor Mar 
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and urges the Mayor, the SFPUC, the SFFD, and Office of Resilience and Capital Planning to 

jointly present a detailed plan to the Board of Supervisors by no later than 

December 31, 2021; and, be it 

FURTHER RESOLVED, That the Board of Supervisors reports that Recommendation 

No. R2 has not been implemented but will be implemented by December 31, 2021, and urges 

the Departments to include in its detailed plan a detailed proposal, including financing 

sources, for the installation within 15 years of a high-pressure, multi-sourced, seismically safe 

emergency water system for those parts of the City that don't currently have one by no later 

than June 30, 2034; and, be it 

FURTHER RESOLVED, That the Board of Supervisors reports that Recommendation 

No. R3 has not been implemented but will be implemented in the future, and Supervisor 

Gordon Mar will issue a request for a Budget and Legislative Analyst report no later than 

December 31, 2019, and will direct the Budget and Legislative Analyst to issue the completed 

report no later than December 31, 2020; and, be it 

FURTHER RESOLVED, That the Board of Supervisors reports that Recommendation 

No. R4 will not be implemented because while funding for five hose tenders was allocated for 

FY2019-2020 though both local and state-level actions, implementation of the 

recommendation in its entirety will depend on the appropriation actions of a future Mayor and 

Board of Supervisors; and, be it 

FURTHER RESOLVED, That the Board of Supervisors reports that Recommendation 

No. R6 has not been implemented but will be implemented in the future, and urges the 

completion of a study for adding a salt-water pump stations to be presented to the Board of 

Supervisors by no later than June 30, 2021, be it 

FURTHER RESOLVED, That the Board of Supervisors reports that Recommendation 

No. R7 has not been implemented but will be implemented in the future, and urges that a 

Supervisor Mar 
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completed analysis be presented to the Board of Supervisors by no later than June 30, 2021; 

and, be it 

FURTHER RESOLVED, That the Board of Supervisors reports that Recommendation 

No. R8 has not been implemented but will be implemented in the future, and will analyze by 

June 30, 2022, in coordination with the Mayor, whether to propose a separate bond for the 

development of a high-pressure, multi-sourced, seismically safe emergency water system for 

those parts of the City that don't currently have one, with a target date of completing 

construction by no later than June 30, 2034; and, be it 

FURTHER RESOLVED, That the Board of Supervisors urges the Mayor to cause the 

implementation of the accepted findings and recommendations through his/her department 

heads and through the development of the annual budget. 

Supervisor Mar 
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City and County of San Francisco 

Tails 

City Hall 
1 Dr. Carlton B. Goodlett Place 
San Francisco, CA 94102-4689 

Resolution 

File Number: 190786 Date Passed: October 01, 2019 

Resolution responding to the Presiding Judge of the Superior Court on the findings and 
recommendations contained in the 2018-2019 Civil Grand Jury Report, entitled "Act Now Before it is 
Too Late: Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water 
System;" and urging the Mayor to cause the implementation of accepted findings and 
recommendations through his/her department heads and through the development of the annual 
budget. 

September 19, 2019 Government Audit and Oversight Committee -AMENDED, AN 
AMENDMENT OF THE WHOLE BEARING SAME TITLE 

September 19, 2019 Government Audit and Oversight Committee - RECOMMENDED AS 
AMENDED 

October 01, 2019 Board of Supervisors - ADOPTED 

Ayes: 11 - Brown, Fewer, Haney, Mandelman, Mar, Peskin, Ronen, Safai, Stefani, 
Walton and Yee 

File No. 190786 

Unsigned 

London N. Breed 
Mayor 

City and County of San Francisco Page 1 

I hereby certify that the foregoing 
Resolution was ADOPTED on 1011/2019 by 
the Board of Supervisors of the City and 
County of San Francisco. 

" le~ f' Angela Calvillo 
Clerk of the Board 

10/11/2019 

Date Approved 

Printed at 11:25 am 01110/2/19 



File No. 190786 

I hereby certify that the foregoing resolution, not being signed by the Mayor within the time limit 
as set forth in Section 3.103 of the Charter, or time waived pursuant to Board Rule 2.14.2, 
became effective without her approval in accordance with the provision of said Section 3.103 of 
the Charter or Board Rule 2.14.2. 

f Angel~alvillo 
' Clerk of the Board 

Date 
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Services of the San Francisco Public Utilities Commission 

525 Golden Gate Avenue, 13th Floor 
San Francisco, CA 94102 

T 415.554.3155 

F 415.554.3161 
TTY 415.554.3488 

September 11, 2019 

Sent via U.S. Mail and email to CGrandJury@sftc.org 

The Honorable Garrett L. Wong 

Presiding Judge 
Superior Court of California, County of San Francisco 

400 McAllister Street, Room 008 
San Francisco, CA 94102-4512 

Dear Judge Wong: 

In accordance with Penal Code Sections 933 and 933.05, and pursuant to the 
request of Mr. Rasha Harvey, Foreperson of the City and County of San 
Francisco 2018-19 Civil Grand Jury, attached please find the response of the 

San Francisco Public Utilities Commission to the 2018-2019 Civil Grand Jury 

Report, Act Now Before It Is Too Late: Aggressively Expand and Enhance Our 
High-Pressure Emergency Firefighting Water System. At its regularly 
scheduled public meeting of September 10, 2019, the Commission voted to 

approve the attached responses by Resolution No. 19-0178. 

The response of the General Manager of the San Francisco Public Utilities 

Commission is being sent under separate cover. 

The Commission would like to thank the members of the 2018-2019 Civil 
Grand Jury for their service and their interest in our vital water infrastructure 

that supports firefighting in all communities in San Francisco. 

Sincerely, 

Ann Moller Caen 
President 

San Francisco Public Utilities Commission 

cc: Harlan Kelly, SFPUC General Manager 
Mayor London Breed 

OUR MISSION: To provide our customers with high-quality, efficient and reliable water, power and sewer 
services in a manner that values environmental and community interests and sustains the resources entrusted 
to our care. 

London N. Breed 
Mayor 

Ann Moller Caen 
President 

Francesca Vietor 
Vice President 

Anson Moran 
Commissioner 

Sophie Maxwell 
Commissioner 

Tim Paulson 
Commissioner 

Harlan L Kelly, Jr. 
General Manager 



PUBLIC UTILITIES COMMISSION 

City and County of San Francisco 

RESOLUTION NO. 19-0178 

WHEREAS, On July 17, 2019, the 2018-2019 Civil Grand Jury released a report entitled, 
"Act Now Before It Is Too Late: Aggressively Expand and Enhance Our High-Pressure 
Emergency Firefighting Water System," a copy of which is on file with the Commission 
Secretary arid has been provided to this Commission for review; and 

V{HEREAS, The Civil Grand Jury requires written responses from this Commission to 
the Report's Findings Nos. 1, 2, 4, 5, 6, 8, 9, 10, 1 L 12, and 13, and Recommendations Nos. L 2, 
6, 7, 9, and 10; and 

WHEREAS, California Penal Code *933(c) requires such ,vritten responses be submitted 
to the Presiding Judge no later than September 15, 2019; and 

WHEREAS, Attached hereto me the Commission's responses to the above stated 
Findings and Recommendations in the 2018-19 Civil Grand Jury Report; nov/, therefore be it 

RESOLVED, That this Commission hereby approves the Commission's responses, 
attached hereto, to .the relevant findings and recommendations of the July 17, 2019 Civil Grand 
Jury Report entitled, "Act Nmv Before It Is Too Late: Aggressively Expand and Enhance Our 
High-Pressure Emergency Firefighting Water System" and authorizes and directs the 
Commission President to submit the response to the Presiding Judge of the Civil Grand Jury by 
September 15, 2019, as required by California Penal Code §933(c). 

I hereby certify that the foregoing resolution was adopted by the Public Utilities 
Commission at its meeting of September 10, 2019. 

Secretary1 Public Utilities Commission 



Report Title 
[Publlcatlon Datej 

f# 

Finding 
(textmaybedup!lcatedduetospannlngand 

multlp!erespondenteffects) 

Respondent Assigned by 
CGJ 

[Response Due Date] 

Finding Response 
(Agree/Disagree) 

Act Now Before It Is Fl Fires resulting from an earthquake represent a President, San Frandsco Agree with th!! 
Too Late: signlf/cant risk ofw!despread damage and Public Utilities Commission finding 
Aggressively Expand potent!al lossof!lfelnSanFrancisco, [SeptemberlS,2019) 

and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System 
[July17,20l9] 

ActNowBeforeltls 
Toolate: 
AggresslvelyExpand 
and Enhance Our 
High-Pressure 
Emergency 
Ffref!ghtlngWater 
System 
[July17,2019] 

ActNowBeforeltls 
TooLate: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Fireflght!ngWater 
System 
[Julyl7,2019] 

Fl 

F2 

Firesresultlngfrornanearthquakerepresenta 
slgntffcantriskofw!despreaddamageand 
potent!allossofllfe[nSanFrancisco. 

The munlc!pal water supply system (MWSS) is 
hlghlyvulnerabletodamagefromamajor 

earthquakeandisnotarellablesourcefor 
watersupplyforfirefightingafteramajor 

earthquake. 

Presldent,San Francisco Agree with the 

PubllcUt/llt!esCommiss!on finding 
[September 15, 2019] 

President,San Francisco Disagree, part/ally 
PublicUt!litlesCommisslon 
[September15,2019J 

F!nd!ngRe$ponseText 

TheMWSShasbeenslgnlf!cantlyupgradedlnthelastlSyearsthroughthe 
Water Supply Improvement Program (WSIP} Initiated by the SFPUC. The 

goalsofWS!P!ndudedtoreducevulnerabilityofthewatersystemto 
damage from earthquakes and Increase overall water system reliability. 
Therewere3Sln-cityprojectswlthinthe$4.8b!!l(on-do!larprogram.The 
WSIPwasthelargestcapltalprogrameverundertakenbySanFranc!sco, 
andoneofthe!argestwater!nfrastructureprogramslnthenatlon. 
Add!tiona!ly,ltlsoneoftheonlycomprehensiveandstrateglc 
lnfrastructureprogramstargetedspecifica!lyat!mprov!ngawatersystem's 
selsmJcrellabUltyandres!IJency.Addlt!onal!y,ltlsun!quebecausetheWSIP 
utll!zeda7.Bmagn!tudeearthquakeasltsseJsmJcLevelofServlce. 

R# 
[forF#] 

Recommendation 
{textmaybedupllcatedduetospanningand 

multJp!erespondenteffects) 

RespondentAsslgnedby Recommendation 
CGJ Response RecommendatlonResponseText 

[Response Due Date} (Implementation) 

Rl By no later than December 31, 2020, the Mayor, President, San Francisco Will be implemented Ensuring that San Francisco has the Infrastructure and 
[for Fl·F6} the SFPUC, the SFFD, and the Office of Public Utllit(es Commission resources to be well prepared to fight ffres In all parts of San 

Resll!ence and Capital Planning should Jointly {September 15, 2019] Francisco !s something that will be a focus oft he next 10-

presenttotheBoardofSupervisorsadeta!led 
plantoensuretheCltyiswell prepared to fight 
fireslnallpartsofSanFranclscolntheeventof 
a1906-magnltude(7.8)earthquake. 

R2 TheplandlscussedlnRecommendat!onRl President,SanFrancisco Requires further 
{forF1-F6} shou!dindudeadetailedproposal, including PubllcUtltit!esCommlsslon analysis 

flnanc!ngsources,forthelnstallat!onwlthin15 (SeptemberlS,2019] 
year.;ofahigh-pressure,multi-sourced, 

selsm!callysafeemergencywatersystemfor 
thosepartsoftheCltythatdon'tcurrentlyhave 
one, I.e., by no later than June 30, 2034. 

YearCaplta!Plan.PerAdministratlveCode3.20,thatPlan 
mustbesubm!ttedtotheMayorandBoardnolaterthan 
Marchlofeachodd-numberedyearforapprovalnolater 
thanMayl.Therequestedpresentat!onwouldbedellvered 
aspartofthatP!an'ssubmlss!ontoenableholist!cplannlng 

acrossSanFrandsco'sres!liencechallenges.Updates 
ava!lableonthlst!mel!newould belnduded.TheCltycannot 
disrnsstheprojectandtlmellneuntlltheESER2020plan 
passes.Forthlsreason,theCltywlllsyncthis 
recommendat!onwiththeCap!tal?lan,andpushbackthe 

tlmellneto December 31, 2021. 

Thecommltmentofsourcesforsp11clficusesonspeclfic 
tlmel!nesforSanFranclsco'spubllclnfrastructure!sthe 
workofthelO.YearCapltal Plan.Thepland!scussedln 
Recommendation 1 wlll be acknowledged In the Capltal Plan, 
andbasedonanalysls,wlllbedoneonthecapita!plan 
time!lne.Thecapltalplanningprocessgather.;,documents, 

andbalancesplannedfund!ngforneedsacrossthepubllc 
!nfrastructureportfolloandacrossSanFrandsco'sres!l!ence 
challenges.TheCap!tal Planhaslongstand!ngfundfng 
prlndplestogu!dethepr!orlt!zatronofpubHc!nfrastructure 

lnvestments.These!nvestmentsaretlered:(l)addresslegal 
and/orregulatorymandates;(2)ensurepublicsafetyand 
enhanceres!llence;(3)preseNeassetsandpromote 
sustalnab!lity;{4)advanceplannedandprogrammatlc 
needs;and{S)promoteeconomlcdevelopment.lnthenext 

10-YearCapltal ?Ian and those that follow, the City wlll 
continuetoanalyzepr!orityprojectsandprogramsand 
ldentifysourcestoadvancethosepr!orit!es.Committlngto 

entfrelyfundlngaslngleprogramoutofcontextandwithout 
regardforthetrade-offsofthatcommttmentwou!dbeout 

ofstepwlththeClty'slongstandlngandhlgh!yregarded 
cap!talp!annlngprocessandl!ke!ycreatesrgn!flcant 
vulnerabl!it!eselsewherelntheportfol!o. 

Rl By no later than December 31, 2020, the Mayor, President, San Francisco Wl!I be Implemented Ensuring that San Francisco has the Infrastructure and 
[for F1-F6] the SF PUC, the SFFD, and the Office of Public Utilities Commission resources to be well prepared to fight fires in all parts of San 

Resilience and Capital Planning should jointly [September 15, 2019] Francisco Is something thatwl!I be a focus of the next 10-
present to the Board of Supervisors a deta!led Year Capital Plan. Per Administrative Code 3,20, that Plan 
plan to ensure the City Is well prepared to fight must be submitted to the Mayor and Board no later than 
fires!nallpartsofSanFrancisco!ntheeventof Marchlofeachodd•numberedyearforapprovalnolater 
a 1906-magnitude (7.8) earthquake. than May 1. The requested presentat!on would be delivered 

aspartofthatPlan'ssubm!ss!ontoenablehollstkplannlng 

across San Franclsco'sreslllencechalle(lges.Updates 
avallableonthJst!mel!newouldbelnduded.TheCltycannot 
dlscusstheprojectandt!mellneunt!ltheESER2020plan 

passes. Forth1sreason,theCltywillsyncthis 
recommendatlonwlththeCapitalPlan,andpushbackthe 
t!mel!ne to December 31, 2021. 



ActNowBeforelt!s 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System 
[July17,2019J 

ActNowBeforeltls 
Toolate: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System 
[July 17, 2019] 

ActNowSeforelt!s 
Toolate: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Flreflght!ngWater 
System 
[July17,2019] 

f2 

F4 
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The municipal water supply system (MWSS) is 
highlyvulnerabletodamagefromamajor 
earthquakeandlsnotarellablesourcefor 
watersupplyforfirefightingafteramajor 

earthquake. 

TheCity'shigh-pressureemergencywater 
supplysystem,knownastheAuxillaryWater 
SupplySystem(AWSS),doesnotcoverlarge 
partsofSupervisoria!Districtsl,4, 7and 11, 
roughlyone-thlrdoftheCity'sdeveJopedarea. 
As a result, thesed!stricts are not adequately 
protectedfromf!resafteramajorearthquake. 

TheCity'shigh-pressureemergencywater 
supplysystem,knownastheAuxil/aryWater 
SupplySystem(AWSS),doesnotcoverlarge 
parts ofSupervlsorial Districts 1, 4, 7 and 11, 

roughlyone-thlrdoftheClty'sdevelopedarea. 
Asa result,thesedistrlcts are not adequately 
protectedfromfiresafteramajorearthquake. 

Presldent,San Francisco Dlsagree,partlally 
PublicUt!l!tlesCommlss!on 
(SeptemberlS,2019] 

President,SanFrancisco Agreewiththe 
Publ!cUtil!tiesCommlsslon finding 
[September15,2019] 

Presldent,SanFrancisco Agree with the 

Publ!cUt!litlesCommissfon finding 
[September15,2019] 

TheMWSShasbeenslgnlflcantlyupgradedlnthelast15yearsthroughthe 
Water Supply Improvement Program (WSIP) Initiated by the SFPUC. The 
goalsofWSIPlndudedtoreducevulnerabl!ityofthewatersystemto 
damagefromearthquakesandlncreaseovera!lwatersystemrellabllity. 

There were 35 In-city projects within the $4.8 b!!l!on-dollar program. The 
WSIPwasthelargestcapltalprogrameverundertakenbySanFranclsco, 
andoneofthelargestwaterlnfrastructureprogramslnthenatlon. 
Addit!onatly, lt!soneoftheonlycomprehensrveandstrateglc 
Infrastructure programs targeted specifically at Improving a water system's 
se!smlcrellab!!ityandres!llency.Additlonalty,ltlsun!quebecausetheWSIP 
utilizeda7.8magnitudeearthquakeasitsseism!cleve!ofServ!ce. 

The SFPUC, SFFD, and San Francisco Publ!cWorks (SFPW) are committed to 
lncreasingfJreprotect!onthroughoutSanFrandsco.Slncethepassageof 
theffrstEarthquakeSafetyandEmergencyResponseBondln2010,the 

three agencies have been tmp!ement!ng projects to !mprovethe AWSS 
system'sselsmlcrelJabll!tyandrangeofcoverage,EnhanclngtheAWSS 
rangeofcoveragetoallareasoftheCltywouldrequJretheallocat!onof 
fundstodoso.Thethreeagenclesw!llcont!nuetodevelopand!mplement 
projectsutllizlngnewandproventechnolog!esthatlmproveuponthe 
origlnalsystemdeslgn.Therehavebeenmanyadvancementslnearthquake 

reslstantplpellnedeslgnandmater!als,hydrants,andse!smlcvalvessince 
theearly1900s,andtheC!ty/ntendstousethebestposslbletechnology 
avallab!etomeettheperformancestandardsoftheSFFD. 

The SFPUC, SFFD, and San Francisco Public Works (SFPW) are committed to 
lncreaslngfJreprotectlonthroughoutSanFranclsco.Slncethepassageof 
thef!rstEarthquakeSafetyandEmergencyResponseBondln201D,the 
three agencies have been Implementing projects to Improve the AWSS 

system'sse!smlcrellabiUtyandrangeofcoverage.Enhanc!ngtheAWSS 
rangeofcoveragetoa!lareasoftheCltywouldrequtretheallocatlonof 
fundstodoso.Thethreeagendeswlllcont!nuetodevelopandlmp!ement 
projectsutllizingnewandproventechnolog!esthatlmproveuponthe 

or!glnalsystemdes!gn,Therehavebeenmanyadvancements!nearthquake 
reslstantplpelinedes!gnandmaterJals,hydrants,andselsmlcvalvesslnce 
theearly1900s, andtheC!tylntendstousethebestposslbletechnolo.e;y 

avallab!etomeettheperformancestandardsoftheSFFD. 

R2 Thepland/scussedinRecommendatlonRl President,SanFranclsco Requ!resfurther 
[forF1-F6] shouldindudeadetalledproposal,lnduding Publ!cUtl!itiesCommisslon analysts 

financingsources,forthe!nstallatlonwithlnlS {SeptemberlS,2019] 
yearsofahigh-pressure,mult!-sourced, 
se!sm[callysafeemergencywatersystemfor 
thosepartsoftheC!tythatdon'tcurrentlyhave 
one,!.e., byno laterthan.June30,2034. 

The commitment of sources for specific uses on specific 
timelinesforSanFranclsco'spublicfnfrastructurelsthe 

workofthe10-YearCapital Plan. Thepland!scussed!n 
Recommendat!on 1 wlll be acknowledged In the Capital Plan, 

andbasedonanalysls,wlllbedoneonthecapltalp!an 
t!mel!ne.Thecapltalplann!ngprocessgathers,documents, 
andba!ancesplannedfundlngforneedsacrossthepubUc 
fnfrastructureportfol!oandacrossSanFranclsco'sresil!ence 
challenges.TheCapJtalPlan haslongstandlngfundlng 
prlnclplestoguldetheprior!t!iatlonofpubl!clnfrastructure 
lnvestments.Theseinvestmentsaretiered:(1)address!egal 

and/orregulatorymandates;(2)ensurepubl!csafetyand 
enhanceres!llence;(3)preserveassetsandpromote 
sustafnab!!lty;(4)advanceplannedandprogrammat!c 
needs; and (5) promote economic development. In the next 
10-YearCapltalP!anandthosethatfol!ow,theCltywlll 
i::ont!nuetoanalyzepr!or!typrojectsandprogramsand 

ldentlfysourcestoadvancethoseprlorlt!es.Commltt!ngto 
ent!relyfundlngasingleprogramoutofcontextandw!thout 
regard for the trade-offs of that commitment would be out 
ofstepw!ththectty'slongstandlngandhlghlyregarded 

capltalplannlngprocessandl!kelycreatesfgnif!cant 
vulnerabl!!t!eselsewherelntheportfollo. 

Rl By no later than December 31, 2020, the Mayor, Pres!dent, San Francisco Will be Implemented Ensuring that San Francisco has the Infrastructure and 
[for Fl-F6] the Sf PUC, theSFFD, and the Office of Publ!c Utllit!es Commission resources to be well prepared to fight fires In all parts of San 

Res!llence and Capital Plann!ng should Jolnt!y [September 15, 2019] Francisco is something that will be a focus of the next 10-
present to the Board of Supervisors a datalled Year Capita I Plan, Per Adminlstratlve Code 3.20, that Plan 
plantoensuretheCitylswellpreparedtofight mustbesubmittedtotheMayorandBoardnolaterthan 
firesinallpartsofSanFrandscolntheeventof Marchlofeachodd-numberedyearforapprovalno!ater 
a 1906-magn!tude (7.8) earthquake. than May 1. The requested presentation would be dellvered 

aspartofthatPlan'ssubm!sslontoenableholrstJcplann!ng 
acrossSanFrandsco'sresiliencechallenges.Updates 

avaflableonth!stlmeHnewouldbelnduded.TheCitycannot 
discuss the project and tlmel!ne until the ESER 2020 p!an 
passes,Forth!sreason,theCltyw!llsyncthis 
recommendatlonwiththeCapita!Plan,andpushbackthe 
timellne to December 31, 2021. 

R2 TheplandlscussedlnRecommendat!onRl Pres!dent,SanFrancisco Requ!resfurther 
[forF1-F6] shouldlncludeadetailedproposal,lndudlng PubllcUtllit!esCommisslon analys)s 

financlngsources,fortheinsta!lationwlthln1S [SeptemberlS,2019] 
yearsofah!gh-pressure,multi-sourced, 
selsmlcallysafeemergencywatersystemfor 

thosepartsoftheCltythatdon'tcurrentlyhave 
one, 1.e., byno laterthanlune30,2034. 

Thecommitmentofsourcesforspeclficusesonspeclflc 
tlmel!nesforSanFrancisco'spubllclnfrastructureisthe 

workofthelO-YearCapitalPlan.Theplandlscussedin 
Recommendation 1 will be acknowledged in the Capital Plan, 
andbasedonanalysls,wil!bedoneonthecapltalplan 
t!me!lne.Thecapitalplannlngprocessgathers,documents, 

andbalancesplannedfundlngforneedsacrossthepubl!c 
lnfrastructureportfolloandacrossSanFranclsco'sres!Uence 
challenges. TheCapitatP!anhaslongstandlngfund!ng 
prfndplestogu!dethepr!oritlzatlonofpubllclnfrastructure 
rnvestments.Theselnvestmentsaretlered:(l)addresslegal 

and/orregu\atorymandates;{2)ensurepubl!csafetyand 
enhanceresllfence;(3)preserveassetsandpromote 
sustalnabll!ty;(4)advanceplannedandprogrammatic 
needs;and(S)promot~econom!cdevelopment.lnthenext 
10-Year Capital Plan and those that follow, the City will 
contlnuetoanalyieprlorltyprojectsandprogranisand 

ldentifysourcestoadvancethoseprlorlt!es.Committlngto 
entlre!yfund!ngas!ng!eprogramoutofcontextandwlthout 
regard for the trade-offs of that commitment would be out 
ofstepwiththeClty'slongstand!ngandhlghlyregarded 

capital plann!ng process an~ Ukely create significant 
vulnerabll!tleselsewherelntheportfolfo. 



ActNowBeforeltls 
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ActNowBeforeltls 
Toolate: 
Aggressively Expand 
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Emergency 
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[Ju!y17,2019] 

ActNowBefore!tls 
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A high-pressure, multi-sourced, seismically safe President, San Francisco Agree with the 
emergency firefighting water supply will be PubUc Utfl!ties Commission finding 
costlybutlsessentlaltoprotecttheCity. [SeptemberlS,2019] 

A high-pressure, multi-sourced, selsm!cally safe President, San Francisco Agree with the 
emergency firefighting water supp!ywlll be Publ!c Utlllt1es Commission flnd!ng 

costlybut!sessentialto protect the City. [September15,2019] 

UnlesstheCityincreasesfunding!evels,itwil! President,SanFrancisco Disagree,who!ly 
be several decades (i.e., after the USGS predicts Publ(c Utilities Commission 
one or more major earthquakes will occur) [September 15, 2019] 
beforethesouthernpartsoftheCityhavea 
high-pressure,multl-sourced,seism!callysafe 
emergencyfiref!ghtingwatersupply. 

AstheC!tyconslderswhatisessentlaltoprotectSan Frandsco,1tls 
Important to acknowledge ourmult/ple, complex resilience challenges, 
ThesechallengesaredocumentedintheResilientSFstrategy(2016)and 
underl!ethestrateg!ceffortsofourcapltallnvestmentsasrepresentedln 
the10-YearCapltalPlan(lastupdated2019).Thesechallengesare: 

Earthquakes,SeaLevelR!se/Cl!mateChange,Aglnglnfrastructure, 
Unaffordab!l!ty,andSoclal!nequlty.Allofthesechallengesrepresent 
meaningfulthreatstoSanFrandscans,thelrproperty,andthelrabllityto 

make a l!fe In the city. ln making dedslons about priority Investments, San 
Franclscomustkeepaneyeona!lofthesechal!enges,fdentlfytheareasof 

greatestneedacrossthern,andmakeprogressonallfrontss!multaneously. 
The City has taken s!gn!fkant steps since 2010 to ensure that the C!ty has a 
hlgh•pressuremultl·sourced,selsmlcal!ysafeEFWS.Slncethepassageof 
the first Earthquake Safety and Emergency Response Bond !n 2010, SFPUC, 

SFFD, SF Public Works have been lmplement!ng projects to !mprovethe 
system'ssefsmfcre/labll!tyandrangeofcoverage.Thethreeagendeswlll 
cont!nuetolmplementprojectsut!llz!ngnewandproventechnologlesthat 
lmproveupontheorig!nalsystemdesign. 

AstheCityconsidetswhatlsessentlaltoprotectSanFranc!sco,it!s 
important to acknowledge our multlple, comple~ resil/ence challenges. 
Thesechallengesaredocumented[ntheReslHentSFstrategy{2016)and 
underllethestrateglceffortsofourcapltal!nvestmentsasrepresentedin 
the10-YearCapllal Plan(lastupdated2019).Thesechallengesare: 
Earthquakes,Sea LevelR!se/CllmateChange,Ag!nglnfrastructure, 
Unaffordablllty,andSoc!a!lnequity,Allofthesecha!lengesrepresent 
mean!ngfu!threatstoSanFranclscans,the!rproperty,andthelrab!lltyto 
make a life !n the city. In making dec!s!ons about priority Investments, San 
Franclscomustkeepaneyeonal!ofthesechallenges,/dent!fytheareasof 
greatestneedacrossthem,andmakeprogressonallfrontsslmultaneous[y, 
TheCltyhastakenslgnlficantstepssfnce2010toensurethattheCityhasa 

h!gh•pressuremult{-sourced,sefsm!callysafeEFWS,S!ncethepassageof 
the first Earthquake Safety and Emergency Response Bond In 2010, SFPUC, 
SFFD, SF PubHc Works have been fmp!ementlng projects to Improve the 

system'sselsm!crel!abllltyandrangeofcoverage.ThethreeagenCleswlll 
contlnueto!mplementprojectsut!Uzlngnewandproventechnologlesthat 
!mproveupontheor!glnalsystemdesfgn, 

DecfsionsaboutprogrammingandfundinglevelsoffutureESERbondsand 
othercomplementaryso1.1rcesthatcou!dsupporttheexpansionofthe 
AWSShaveyettobemade. 

Rl By no later than December 31, 2020, the Mayor, President, San Franc!sco Will be implemented Ensuring that San Frandsco has the Infrastructure and 
[for F1-F6] the SF PUC, the SFFD, and the Office of Publlc Utllities Commission resources to be well prepared to flght fires in all parts of San 

ResrllenceandCapitalP!anningshouldjo!nt!y [September15,2019J Franclscoissomethingthatwillbeafocusofthenext10-

present to the Board ofSupeiv!sors a deta!led Year Capital Plan. Per Administrative Code 3.20, that Plan 
plan to ensure the City !swell prepared to f!ght must be submitted to the Mayor and Board no later than 
fireslnal!partsofSanFranclscolntheeventof Marchlofeachodd•numberedyearforapprovalnolater 
a 1906-magnitude (7.8) earthquake. than May 1. The requested presentation would be delivered 

aspartofthatPlan'ssubmlsslontoenablehollstlcplann!ng 
acrossSanfranclsco'sres!l!encechaJJenges.Updates 
ava!lableonth!strmellnewould be!ncluded.TheCitycannot 
discusstheprojectandt!metineuntlltheESER2020plan 

passes.Forth!sreason,theCitywillsyncthls 
recommendatlonwlththeCapltalPlan,andpushbackthe 
tlmellneto0ecember31,2021, 

R2 TheplandiscussedlnRecommendat!onRl Presldent,SanFrancisco Requires further 
[for F1-F6} should In dude a detailed proposal, including Public Utilltles Commission analysis 

financ!ngsources,fortheinstal!atlonw!th!n15 [September15,2019] 
yearsofah/gh-pressure,multi-sourced, 
selsmfcallysafeemergencywatersystemfor 
thosepartsoftheCitythatdon'tcurrentlyhave 
one, I.e., by no later than June 30, 2034. 

The commitment of sources for specific uses on spedflc 
timellnesforSanFrandsco'spubl!clnfrastructure!sthe 

workofthelO-YearCap!talPlan.Thep!and!scussedln 
Recommendat(on 1 will be acknowledged In the Capital Plan, 
andbasedonanalys!s,wil\bedoneonthecap!ta\p\an 
t!mel!ne.Thecaplta!plann/ngprocessgathers,documents, 
andbalancesplannedfundlngforneedsacrossthepubl!c 
lnfrastructureportfolloandacrossSanFrancisco'sreslllence 
challenges. TheCap!talP!anhaslongstandingfunding 
prfnciplestogu!detheprlorltlzat!onofpubl!clnfrastructure 
!nvestments.Thesernvestmentsaret!ered:(l)address!egal 
and/orregulatorymandates;(2)ensurepubllcsafetyand 
enhanceresllience;{3)preseiveassetsandpromote 
sustalnablllty; (4)advancep!anned and programmatic 

needs;and(5)promoteeconom!cdevelopment.lnthenext 
10-Year Capital Plan and those that follow, the City will 
contlnuetoanalyzeprlorityprojectsandprogramsand 

identify sources to advance those priorities. Committing to 
entrrelyfundlngasfngleprogramoutofcontextandwithout 
regardforthetrade·offsofthatcommltmentwouldbeout 
ofstepwlththeClty'slongstand(ngandhlghlyregarded 
capitalplannlngprocessandllkelycreateslgnlflcant 
vulnerabll/Ueselsewherelntheportfollo. 

Rl By no later than December 31, 2020, the Mayor, President, San Francisco Will be Implemented Ensur!ng that San Frandsco has the Infrastructure and 
!for Fl-FG) the SF PUC, the SFFD, and the Office of Public Utilities Comm!sslon resources to be well prepared to fight fires In al! parts of San 

Resillence and Capital Plannlng should Jointly [September 15, 2019] Francisco Is something that will be a focus of the next 10-
present to the Board ofSupeivisors a detailed Year Capital Plan. Per Administrative Code 3.20, that Plan 
plan to ensure the City ls well prepared to fight must be submitted to the Mayor and Board no later than 
flres/nallpartsofSanFrandscolntheeventof Marchlofeachodd•numberedyearforapprovalnolater 
a 1906-magnitude (7.8) earthquake. than May 1. The requested presentation wou!d be delivered 

aspartofthatPlan'ssubmlsslontoenablehol!st!cplannlng 
across San Franclsco'sres!l!encechal!enges.Updates 
ava!lableonth!strmllllnewouldbe!ncluded.TheC!tycannot 

discusstheprojectandtlmelineuntiltheESER2020plan 
passes,Forth!sreason,theCltywl!lsyncthis 
recommendatlonwiththeCapltalPlan,andpushbackthe 

ttmellnetoDecember31,2021. 
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f6 Unless the City increases funding levels, it will President, San Frandsco Disagree, wholly 
be several decades (I.e., after the USGS predicts PubHc Utilities Commission 
one or more major earthquakes will occur) [September 15, 2019) 
beforethesouthernpartsoftheC!tyhavea 
high-pressure,multl-sourced,seismicallysafe 
emergencyfirefighl/ngwatersupply. 

ActNowBeforeftls FB Redundancy!sanfmportantfeatureofan Pres!dent,SanFranclsco Agree with the 
Too late: emergencyfirefight!ngwatersystem. Publ/cUtil!tiesCommisslon finding 

{SeptemberlS,2019] Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Flreflght!ngWater 
System 
[Ju!y17,2019] 

ActNowBefore\tls 
Too Late: 
Aggressively Expand 
and Enhance Our 
Hlgh-Pressure 
Emergency 
Firefighting Water 
System 
[Julyl7,2019] 

F9 Currentplanstoextendprotectlanstothe President,SanFrancisco Dlsagree,part!ally 
western part of the C!ty do not Include any hlgh- PublJc Ut!lltles Commission 
pressure water sources north of Golden Gate {September 15, 2019] 
Park. 

OeclsJoMaboutprogrammingandfund!nglevelsoffutureESERbondsand 
othercomp!ementarysourcesthatcouldsupporttheexpanslonofthe 
AWSShaveyettobemade. 

R2 TheplandiscussedinRecommendatlonRl Presldent,SanFrancisco Requ!resfurther 
{for Fl~F6] should include a detailed proposal, Including Public Utilltfes Commission analysts 

flnanclngsources,forthe!nstal!atlo~withln15 (September15,2019J 
yearsofahlgh-pressure,multi-sourced, 
se!smlcallysafeemergencywatersystemfor 
thosepartsoftheCitythatdon'tcurrent)yhave 
one,Le., bynolaterthanJune30,2034. 

Thecommltmentofsourcesforspeclficusesonspeclfic 
timelJnesforSanFranclsco'spubllcinfrastructureJsthe 
workofthe10-YearCaplta!Plan. The plan discussed In 
Recommendation 1 will be acknowledged In the Capital Plan, 

andbasedonanalysls,w!llbedoneonthecapitalp!an 
t!mellne,Thecapltalplannlngprocessgathers,documents, 
andbalancesplannedfund!ngforneedsacrossthepubl!c 
JnfrastructureportfolioandacrossSanFranc!sco'sreslllence 
challenges.TheCap!talPlanhaslongstand!ngfund!ng 
prindplestogu!detheprloritlzatlon ofpubllclnfrastructure 
lnvestments.Theselnvestmentsaretiered:(1)address\egal 
and/orregulatorymandates;(2)ensurepubl!csafetyand 

enhanceres!llence;{3)preseiveassetsandpromote 
sustalnabl!ity;(4)advanceplannedandprogrammat!c 
needs; and (5) promote economic development, In the next 
10-YearCapltalPlanandthosethatfollow,theCltywl!I 
contlnuetoana!yzeprlorltyprojectsandprognmsand 

(dent!fysourcestoadvancethosepr!orit!es.Committlngto 
ent!relyfundlngasfngleprogramoutofcontextandwlthout 
regardforthetrade-offsofthatcomm!tmentwouldbeout 
ofstepwiththeC!ty'slongstand!ngandhJgh!yregarded 
cap!ta!plannlngprocessandlfkelycreateslgnlf!cant 
vulnerabllft!eselsewhereintheportfol!o. 

R6 The SFPUC, the SFFD and the SF Department of President, San Francisco WIii be Implemented SFPUC and SFFD will complete th!s study by June 30, 2021. 
[for F8-F9] the Environment should study adding salt-water Public Ut!Jit(es Commission 

pumpstationstolmprovetheredundancyof [Septemberl5,2019] 

watersources,espec!allyonthewestside. 
Frndingsandrecommendat!onsfromthlsstudy 
shouldbepresentedtotheBaardofSupervlsors 
bynolaterthanJune30, 2021. 

While It !s true that the SFPUC and SFFD are studying four potent!al water R6 The SFPUC, the SFFD and the SF Department of President, San Francisco Wlll be Implemented SF PUC and SFFD will complete this study by June 30, 2021. 
sources proposed to supply a potable EFWS on the West side of the City, (for F8-F9) the Environment should study adding salt-water Pub/le Utilit!es Commission 
wh!ch are not located north of Golden Gate Park, which by no means would pump stations ta improve the redundancy of {September 15, 2019] 
reduce the proposed system's resiliency, rel!abllity, performance, or ability water sources, especially on the west s!de, 
to provide abundant high-pressure water for firesuppress!an to the Findings and recommendat!ons from this study 
Richmond District after a seismic event. San Frandsco Is unique ln that should be presented to the Soard of Supervisors 
there are 11 In-city reseivolrs, w!th a total water capacity of approximately by no later than June 30, 2021. 
413,000,000 gallons, Addltlonally, Lake Merced, also located within City 
Umlts, has an additional appro~Jmately 1,000,000,000 ga!lons. The potable 
EFWSsystemfortheWestsldeofSanFranclscothatlsbeingdevelopedand 

ana!yzedwou!dprov/dethatthenewEFWSpipel!nelntheSunsetand 
Richmond D!str!cts could be suppl!ed from four sources of water at two 
locaUons. The first two water sources could be supplied to the EFWS 
pipellne v!a a 30,000 gallon per minute pump stat!on In the vldnlty of lake 
Merced.Thetwosourcesbelngstudledforthlspumpstatlonarelake 
Merced, which has a water supply of approximately one bllllon gallons, and 
a 60" selsmlca!ly resll!ent SFPUC Hetch Hetchy Regional Water System 
p!pellne.TheproposedpotableEFWSa/solsanalyz!ngthelnduslonofa 
second 30,000 gallons per minute pump station !n the vicinity of the 

SFPUC's Sunset Reserva!rthat could besupplledwater by two sources: (1) 
the90m!IHongallonnorthbaslnoftheSunsetReseivoJr,wh!chrecent!y 
underwent a $64 m\ll!on seismic retrof!t, and (2) a 54" selsm!ca!ly resll!ent 
SFPUC Hetch Hatchy Regional Water system plpellne. 
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flO 

f11 

The ureliabllity scores" being used by theSFPUC President, San Francisco Disagree, partially 

!mpart an overly opt!mlstic Impression of the Public Utilities Commission 
protection provided. [SeptemberlS,2019] 

TheCitydoesnothaveatlmel!netofundand Presldent,San Frandsco Dlsagree,part!ally 
complete development of a high-pressure, multi Public Utilities Commission 

sourced,selsrnicatlysafeernergencywater (SeptemberlS,2019] 
supplyforatl partsoftheCity,lndudlngpoor 
neighborhoodsthathistorlcallyhavenotbeen 

aswellprotectedasthedowntownbusiness 
dlstrictandrnanyrlcherneighborhoods. 

Fire Response Areas {FRAs) were utilized by SFPUC and SFFD In the plann!ng 
studyCS-199.Th!sstudydfv!dedtheClty!ntoareasbasedonthosedefined 
bytheSFFDfor!nltlala!armresponseandwerecalledFlreResponseAreas 
(FRAs). Probable fire demands were developed for eac.h FRA using 1000sets 

of fire demands generated by Charles Sc.awthorn, PhD using a Monte Carlo 
analystsoff!relgnltlonsandflregrowthuslngthegroundmot!onsfromthe 
deslgnearthquake(7.8magnltude),Thefirelgnlt!onsweregenerateduslng 
methods similar to those used for the Community Action Plan for Seismic 
Safety (CAPSS) study (ATC 2010). The fire Ignitions subsequently were used 
todevelopwaterdemandsthatwereaggregatedlntothel!kelyfire 
demands for each FRA. The water supplies for each FRA were developed 

using the rellab!lity modeling tool GIRAFFE, developed at Cornell University 
by Professor Thomas D. O'Rourke. GIRAFFE performs !nternal Monte Carlo 
analysls to damage pipes In the system for multiple scenarios. The water 
suppllesdevelopedbyGIRAFFEwereaggregatedlntotheliketywater 
suppllesforeachFRA.ltshouldbenotedthatthelikelywatersuppliesfor 
each FRA assumed no water from the City's munldpal water system 

(MWSS), wh!ch Is quite conservative and highly unlikely even after a seismic 
event,Therellabll!tyscoreforeach FRAJscalculatedus/ngthesumofall 
water suppl!es for each FRA and dMd!ng It by the FRA water demand. The 
rellabll!ty scores do e~actly that - estimate how much EFWS water w!II be 

avallableforflref!ghtlngdemands!nagivenFRA.Thereliabll!tyscoresare 
notmeanttorepresentanestlmateoftheflreprotectlonforag!venhouse, 
block,orblocks.Ratherlt!sameasureoftheEFWScapacltyanddemand. 
The SFPUC recognizes the need to analyze potential EFWS demands on a 
moredeta!led!evel,andtheagenc.ybegantheprocessofdolngso. 

The EFWS was bu!lt after the 1906 earthquake, and Its location, prlmarily !n 
thenartheastportionofSanFrancisca,correspondstotheloc.at!anofthe 
majority of the city's population at that time. S!nce 2010, the SFPUC, SFFD, 
and PubllcWarks have made crlt!cal Improvements to the ex!st!ng EFWS 
system.EJ.:pandlngtheEFWSpriortoensuringthattheeJ.:lstlngEFWS!s 

reslllentandreliablawouldhavecontradlcted besteng!neer!ngpractlces. 
The SFPUC and SFFD are deve!aping plans that would Implement a res!lient, 
robust,andredundantpotableEFWSfortheWestsldeofSanFrancisco,The 
potableEFWSthatlsbe(ngdevelopedandanalyzedwouldpropose the 
bestmethodforbr!nglngarobustandresllfenth!gh-pressureflreflghtlng 

watersystemtotheWesternnelghborhoodslnSanFrandscothatls 
capableofprovldJngwatertatheSFFDflref!ghtersatthehlgh-pressure 
neededforfirefighterstacombatlargeflresafteraselsm!cevent,and!s 
l!kelyto 1ndude over 14 miles of new EFWS pfpellnes and potentially two 
new pump stations likely to be sup piled by four water sources, The SF PUC 

and SFFD's potable EFWS !s being designed In a manner that allows for 
agllityandthefiei,:lbl!ltytaaddnewtechnologlesandwatersources,andln 
amannerthatallowsthep!pingnetworktobeei,:tendedlnthefutureto 

serveaddit!ona!areas. 

R7 The SFPUCshould (a) continue Its efforts to President, San Francisco Will be Implemented SFPUC and SFFD will complete this analysis by June 30, 2021. 
[for F10] complete a more detailed ana!ys!s of emergency Publlc Utllit{es Commisslon 

firefightingwaterneeds{includfngabove·the- [SeptemberlS,2019] 
med!anneeds)bynelghborhood,andnotjust 

byFRA,and(b)presentacompletedanalys!sto 
theBoardofSuperv!sorsbynolaterthan 
June3D,2D21. 
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F12 TheSFPUC has not developed a number of the President, San Francisco Disagree, wholly 
routine maintenance plans recommended in a Publ!c Ut(iltles Commission 
2014report(CS-199),andhasnotadequately {SeptemberlS,2019] 
definedwhichAWSSvalvesare"critlca!''and 

therefore require Increased attention. 

S!ncetaklngovermalntenancerespons!bl!it!es,SFPUChascompleted 
slgnJficantmalntenanceact!vitles.Forexample,onamonthlybas!s,staff 
from the SFPUC test both Pump Station #1 and Pump Station 112. There are 
6 maintenance recommendations provided In the CS-199 study as shown 

below In Table 7-1 from CS-199, The SF PUC has developed several of the 
routine maintenance plans recommended In the report or has determined 
therecommendedmalntenancepractlcelsnotnecessary(l.e.flushlngofa 
non-potable water system). 

Maintenance Recommendations, CS, 199 Task 11 TM: 

Malnt,rnance Recommen~at!on 1: Confirm that all AWSS assets are entered 
Into CDD's asset management system and PM's are established 
SFPUC Response: All AWSS asset locations are entered Into CDD's Maximo 
andG!Sdatabases.PM'sareestabllshedforregularma!ntenance. 

Maintenance Rewmmendatlon 2: Perform Regular maintenance and 
testing 

SFPUC Response: According to SF PUC Maximo maintenance/testing 
records,regu!armalntenanceandtestlnglsperformedlnaccordancewlth 
maintenance plans. 

MalntenanceRecommendat!on3:Check,flushandrepalral!suct!on 
connect!onsregularly 

SFPUCResponse:Allsuctlonconnectionswereassessed4•Syearsago. 
Some were cleaned as needed at that t!me. A h!gh·pressure Jetting machine 
wasrecentlypurchased,andpersonne!lsbe!ngtralnedon!tsuse. 

MalntenanceRecommendat!on4:Establ!shplpeUneflushlngprogramfor 
AWSS 

SF PUC Response: Non-potable fire-fighting water systems are not typ!cally 

flushedaspartofregularflush!ngmalntenanceprogram.However,flushlng 
naturally occurs when theAWSS !s utilized approxlmately20 times per 
year. 

Ma!ntenance Recommendations: Establ!sh leak detection program and a 
plpel!neleakdatabasetomonitorpotentla!hotspots 

SFPUC Response: SFPUC maintenance activities have helped reduced EFWS 
leakage by over 500,000 gallons per day, Improving system performance 
wh!!e reduclng water waste. A cond!t!on assessment project was 

Implemented us!ng Smart Ball technology. In addition, the system water 
supplysourcesareregularlymonitoredforwaterlevels/filllngrequlrements 
whlchwilllndlcatepotentia!leab/ntheplpe!lnesystem. 

MalntenanceRecommendat!on6:Establ!shaclstern!nspection,filllngand 
testlngprogram 

SFPUCResponse:Aclstern inspectJonandtest!ngprogramhasbeen 
deve!opedfor!mplementatlon!n2019.lnaddftlon,aflll!ngprocedurehas 
beenestabl!shedwlthSFFD. 

As part of the AWSS Crltlcal Valve Exercise Program, COD has Identified 66 
AWSS valves as "critkal" (66 of 1,6B5valves, orapproxrmately 4 percent 
(source: COD GIS), Critical valves for AWSS were defined based on the 
followlngcriterlaforoperat!onalimportance: 
•Tank bypass valves 

•Tanksupplyvalvefromh!gherpressuretolowerpressuretanksupply 
source 

•Closedcontro!va!vesto!solateplpfngwithJnan!nfirmarea 
• Distribution system dMde gate valve, manual operation (allows higher 

R9 By no faterthan December 31, 2020 the SFPUC, President, San Francisco Has been 

[for F12] with the advice and subject to the approval of Public Utilities Commission Implemented 
theSFFD,should(a)lmplement"bestpractices" {September!S,2019] 
forthema!ntenanceofAWSSassets,and(b) 
redefinewhichAWSSvalves!nthesystemare 
"critlcal,"and,therefore,requ!remore 
attentlonandprlorlty!ntheSFPUC's 
maintenance plans. 

{a) SFPUC Implements "best practlces" for the maintenance 
ofAWSSassetslncollaboratJonwlthSFFD,andconslstent 
w!th the terms of the Memorandum of Understanding 
Regarding Operation and Ma!ntenanceofSanFranclsco 

Water Supply Systems Related to Fire Suppression {MOU), 
SFPUCwl!I seek SFFD's written approval for "any 
modlflcatlonsthatcouldcompromlse" thesystem's 
functlonasah!ghpressureflre!Jghtingsystem{MOU,page 
2). 

(b)TheAWSScrlt!calvalveshavebeenJdentifiedandwl!lbe 
e)(erclsed every year through theAWSS Critical Valve 
E)(erclseProgram. 
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F.13 In the 2015 MOU between the SFFD and the 

SFPUC, the two agencies agreed to conduct 

· joint AWSS trainings annually, but there Is no 

formal protocol outlin!ng spedficjolnt AWSS 

exercises or dr!lls using hypothetical disaster 

scenarios, such as a major earthquake, 

President, San Francisco Disagree, partJally 

Public Ut!lities Commiss!on 

[September 15, 2019] 

system) 

• Distribution system div!de gate valve, motorized operation (allows higher 

pressure zone to feed Into lower pressure wnewithln the distribution 
system) 

• Open control valves to allow a single supply source to feed an Infirm area 

• Balancing valve, TP reservoir only (allows the two TP reservoir basins to 
equalize In level) 

Crit!calValves: 

These EFWS crltrcal valves are broken down by type below, All 66 of the 

AWSS critical valves were exercised In 2018-2019 and will be exerc!sed 
every year. 

Valve Type (It of Crft!cal Valves per type): 

AshburyTank By-Pass Valves (10) 

AshburyTankSupplyValve 111 [Ashbury to Jones] (1) 

AshburyTankSupplyValve #2 (Ashbury to Jones] (1) 

Close Control Gate Valve (15) 

Division Gate Valve (14) 

Jones Street Tank By-Pass Valves (10) 

Motorlled Dlv!slon Gate Valve or Motorized line Gate Valve (6) 

Open Control Gate Valve [Infirm Area] (6) 

Twin Peaks East Reservoir Lead Valve [Supply, TP to AShbury] {1) 

Tw!n Peaks Reservoir Balancing Valve (1) 

Tw!n Peaks West Reservoir Lead Valve [Supply, TP to Ashbury] (1) 

Total AWSS Critlcal Valves {66) 

There are no formal protocol outlln!ng specific joint AWSS e)(erclses or drills 

!n the MOU; however, there are multiple opportunities totra!n together 

during operation, maintenance, and construction of Improvement projects 

for the AWSS fac!fltles as prev!ously described In the response to the Grand 
Jury questions sent In May 2019. 

TheSFFD and SF PUC have had multiple Held training opportunities during 

the maintenance and start-up testing of AWSS fac!litles In the last 5 years, 

For example, on December 20, 2018, SFFD and SFPUC personnel conducted 

emergency generator start-up procedures for Pump Station No. 2 (PS2}. On 

April 5, 2018 SFPUC and SFFD performed Joint-department full-scale test of 

AWSS Pump Station No.1 {PS1) Including pumping seawater Into an 

Isolated section of the AWSS dfstr!but!on through system hydrants, On 

August 29, 2018, SFPUC, SFFD and DPW personnel conducted a seawater 

drafting drill and confirmation test from the new suction connection at P!H 

50. In addition, SFFD and SFPUCperiod!catly"test different facllitles to 

assure systems are ln goad working order, and to train personnel on 

operations and joint-agency communications. For el(ample, a full-scale 

emergency exercise was performed between SFFD and SFPUCstaff in 

January 2016 at lsla!s Creek, which involved the Phoenix Fireboat pumping 

sea water dtrectly Into an Isolated section of the Jones pressure system via 

AWSS manlfold connection. Sea water discharged from select hydrants 

within the Isolated section of the system where pressure and flow were 
monitored at each discharge point, 

The SFFD uses their Disaster Response Manual and Water Supply Manual to 

provide gulde11nes fortralnlng, Tra!n!ng occurs throughout the year and Is 

ongoing, In March 2018, the SFPUCsponsored a tabletop drill focused on 

CDD emergency response In coordination with SFFD response. Participants 

were asked to utilize Incident Command Structure (!CS) principles to 

R10 By no laterthanJune30, 2020, the 2015 MOU President, San Francisco Will be Implemented SFFD and SFPUCwlll work together to amend the MOU by 
{for F13j between theSFPUC and the SFFD should be Public Utillt!es Commission June 30, 2020. 

amended to Include a detalled roadmap for [September 15, 2019] 

annual emergency response exercises, including 

simulated disaster and earthquake drills 

Involving the AWSS and the PWSS, 



respondtoahypothet!calearthquakeevent(determlnelC.S,formulate 
specificobjectlves,anddocumentlind!ngs).lt!santic!patedthatth!s 
tabletopexerclsewl!lberepeatedatleasteveryotheryear, and that a 
largerscales!mu!atlonofpost-earthquakeresponsewillbeconducted 
within the next two years for SFFD and SFPUCJoJnt-exerdse. 

In February 2018 theSFPUC and SFFD staff convened to review the SFPUC's 
D!v!slon Emergency Operations Plan (DEOP), the CDD's Emergency Action 
Plan (EAP), and the CDD's Emergency Response Plan (ERP). The ERP 

overv!ewfocused on the Incident Command structure specific to COD staff 
responsibilltles,commun!catlonmethods,crJt!ca!fac!litJesandassets,flrst 
respondersforeachlacillty(PWSandAWSS)andupdated"crltlcalfacllltles 

map"forallma/orpressurezones. 
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2018·2019 CIVIL GRAND JURY FINDINGS, RECOMMENDATIONS, AND RESPONSES TD FINDINGS AND RECOMMENDATIONS 

Fff 

Fl 

Finding 
(textmaybeduplicatedduetospannfngand 

multiplerespondenteffects) 

Respondent Assigned by 
CGJ 

[Response Due Date] 

Flresresultingfromanearthquakerepresenta Pres!dent,SanFrancisco 
sfgnificantriskofwidespreaddamageand Fire Commission 
potentiallossofl!felnSanFrantisco. [SeptemberlS,2019] 

Finding Response 
(Agree/Disagree) 

Agree with the 
finding 

Fi Firesresultingfromanearthquakerepresenta President,Sanfranclsco Agreewiththe 

F2 

signlflcant risk of widespread damage and Fire Commission f)nd!ng 
potentiallossoflifeinSanFrandsco. [SeptemberlS,2019] 

The munfcipal water supply system (MWSS) Is President, San Francisco 

highly vulnerable to damage from a major Fire Commission 
earthquakeandisnotareliablesourceforwater [SeptemberiS,2019] 
supplyforflrefight!ngafteramajorearthquake. 

Disagree, partially 

F!nd!ngResponseTe)(t 

TheMWSShasbeenslgn!ficantlyupgradedinthelastlSyearsthroughthe 
Water Supply Improvement Program (WSIP) Initiated by the SFPUC. The goals 
of WSIP Included to reduce vulnerab!!ity of the water system to damage from 
earthquakesandJncreaseovera!lwatersysternrellab/llty.Therewere351n-clty 
projects within the $4.8 billfon-dollar program. The W51P was the largest 
capitalprogrameverundertakenbySanFrandsco,andoneofthe!argest 
water Infrastructure programs in the nation, AddJtlonally, It !s on'e of the only 
comprehensiveandstrateglcinfrastructureprogramstargetedspeciflcallyat 
Improving a water system's seismic rel!ab!lity and resiliency. Additionally, !t !s 

unique because the WS\P utilized a 7.8 magnitude earthquake as !ts seismic 
Level of Service. 

AWSS 

Rff 
[forFUJ 

Recommendation 
(telltmaybedupllcatedduetospannfngand 

mult1plerespondenteffects) 

Respondent Assigned by Recommendation 
CGJ Response Recommendation Response Text 

{Response Due Date] (lmplementatlon) 

Rl By no !aterthan December 31, 2020, the rviayor, President, San Franclsco 
[for F1-F6j the SFPUC, the SFFD, and the Office of Resillence Fire Commission 

andCapltalPlanningshou)djointlypresentto [SeptemberlS,2019] 
theBoardofSuperv!sorsadetailedplanto 
ensuretheC!tyiswellpreparedtofightf!resin 
all parts of San Francisco In the event of a 1906-
magnltude(?.B)earthquake. 

Will be implemented EnsurlngthatSanFranciscohasthe!nfrastructureandresources 
tobewellpreparedtoflghtf!reslnallpartsofSanFrandscols 
something that will be a focus of the next 10-Year Capital Plan. 
Per Administrative Code 3.20, that Plan must be submitted to 
theMayorandBoardnolaterthanMarchlofeachodd
numberedyearforapprovalnolaterthanMayl.Therequested 
presentaUonwouldbede!lveredaspartofthatPlan's 
submiss!ontoenablehollsticplannlngacrossSanFranclsco's 

res!llencechallenges.Updatesavallableonth!st!melinewou!d 
belnduded,TheCJtycannotdfscusstheprojectandt!meUne 
until the ESER2D20planpasses.Forthisreason,theC!tywlll 
syncthlsrecommendatlonwJththeCapltalPlan,andpushback 
thetime!1netoDecember31,2021. 

R2 Thep!andiscussedinRecommendationRl Presldent,SanFranclsco Requires further Thecomm!tmentofsourcesforspeciflcusesonspecific 
t!mel!nesforSanFranc!sco'spubl!clnfrastructureistheworkof 
thelO-YearCapitalP!an.Thep!andiscussed!nRecommendation 
lw!llbeacknow!edgedlntheCapitalPlan,andbasedon 
analysls,wlllbedoneonthecapltalplant!meline,Thecapital 

plann!ngprocessgathers,documents,andbalancesplanned 
fundlngforneedsacrossthepubliclnfrastructureportfolioand 
across San Frandsco'sreslllencechallenges. The Capital Plan has 
longstand!ngfundfngpr!nciplestoguidetheprloritizat!onof 
pub!lclnfrastructure(nvestments.Theselnvestmentsaret!ered: 
(1)addresslegaland/orregulatorymandates;(2)ensurepubllc 
safetyandenhanceresll!ence;(3)preserveassetsandpromote 
sustainab!lity;(4)advanceplannedandprogrammatfcneeds; 
and(S)promoteeconom!cdevelopment.lnthenextlO-Year 
Capita! Plan and those that follow, the Citywlll continue to 
analyzeprlorityprojectsandprogramsand!dentifysourcesto 
advancethoseprlorlt!es.Commlttlngtoent!re!yfundlngaslng!e 
programoutofcontextandwithoutregardforthetrade-offsof 
that commitment would be out of step with the City's 
longstandlngandh!gh!yregardedcapltalplanningprocessand 
tikelycreatesfgn!ficantvulnerabllltleselsewherelntheportfol!o. 

[for Fl-F6j should Include a detailed proposal, !ncludlng Fire Commission analysis 
financlngsources,forthe/nstal!atlonwlth1n15 [SeptemberlS,2019] 
yearsofah!gh-pressure,multl-sourced, 
selsmicallysafeemergencywatersystemfor 
thosepartsoftheCitythatdon'tcurrentlyhave 
one, i.e., byno laterthanJune30,2034. 

Rl By no later than December 31,202.0, the Mayor, President, San Francisco 
[for F1-F6] the SFPUC, the SFFD, and the Office of Resilience F!re Comm!ss!on 

andCap!talPlannfngshouldjo!ntlypresentto {SeptemberlS,2019] 

theBoardofSuperv!sorsadetalledplanto 
ensuretheCitylswellpreparedtofightfiresin 
allpartsofSanFranclscointheeventofa1906· 
magnitude(7.8)earthquake. 

Wlt!beimplemented EnsurlngthatSanFranciscohasthefnfrastructureandresources 
tobewe!lpreparedtofightflresln allpartsofSanFrandsco!s 
something that will be a focus of the next 10-Year Capital Plan. 
Per Administrative Code 3.20, that Plan must be submitted to 
theMayorandBoardnolaterthanMarchiofeachodd
numbered year for approval no later than May 1. The requested 
presentationwouldbede!lveredaspartofthatPlan's 
subm!ss!ontoenablehol!st!cplann!ngacrossSanFrancisco's 
res!llencechallenges. Updatesavailableonth!stlme!inewould 
be!ncluded.TheC!tycannotdlscusstheprojectandt!melJne 
until the ESER 2020 plan passes. For this reason, the Cltywl!! 
syncth!srecommendatlonwiththeCapitalPlan,andpushback 
thetlmel!netoDecember31,2021. 
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Act Now Before It ls 

Too Late: 
Aggressively Expand 

and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 

System 
[July17,2019] 

ActNowBeforeltls 

Too Late: 
Aggressively Expand 

and Enhance Our 
High-Pressure 
Emergency 
Firefight!ngWater 
System 
[Juty17,2019] 

Act Now Before It ls 
Toolate: 

Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 

System 
[July 17, 2019] 

2018-2019 CIVIL GRAND JURY FINDINGS, RECOMMENDATIONS, AND RESPONSES TO FINDINGS AND RECOMMENDATIONS 

F2 The mun le/pal water supply system {MWSS) ls President, San Francisco 
h!ghly vulnerable to damage from a major Fire Commission 

earthquakeand!snotareliablesourceforwater [September15,2019] 

supp!yforfireflght!ngaftera major earthquake. 

Disagree, partially 

F3 Approximately 30 cisterns have recently been President, San Francisco Agree with the 

F3 

added with funds from ESER bonds, but cisterns Fire Commission finding 
onlyhaveuptoaboutanhourofwatersupply [September1S,2019l 

andthusdonotprovidesuffidentwaterfor 

fightingfiresfollowlngamajorearthquake. 

Approx!mately30cisternshaverecentlybeen Pres!dent,SanFranc!sco 

added with funds from ESER bonds, but cisterns Fire Comm!ss{on 
on!yhaveuptoaboutanhourofwatersupply [September15,2019] 

andthusdonotprovidesuffidentwaterfor 
fight!ngfiresfollow!ngamajorearthquake. 

Agreewlththe 

finding 

The MWSS has been s)gn!ficant!y upgraded in the last 15 years through the R2 The plan discussed !n Recommendation R1 
Water Supply Improvement Program (WS!P) Initiated by the SFPUC. The goals !forF1-F6] should include a detailed proposal, !ncludlng 
ofWSIP Included to reduce vulnerability of the water system to damage from financing sources, for the installation within 15 

earthquakes and Increase overall water system rel!abl!Jty. There were 35 ln-dty 
projects within the $4.8 b!lllon-dollar program. The WSIP was the largest 

capttalprogrameverundertakenbySan Frandsco,andoneoftheiargest 

water Infrastructure programs In the nation. Addit!onally, ft Is one of the only 

comprehensiveandstrateg!c!nfrastructureprogramstargetedspec!f!callyat 

improving a water system's seismic rellabll!ty and resiliency, Additionally, it is 

un!quebecausetheWSIPutlllzeda7.Bmagn!tudeearthquakeasltsse!smlc 
Level of Service, 

yearsofah)gh-pressure,mult!-sourced, 

seismicallysafeemergencywatersystemfor 

those partsoftheCltythatdon'tcwrrentlyhave 

one,i.e,,bynolaterthanJune30,2034. 

Prestdent,SanFranc!sco 
Fire Commission 
[SeptemberlS,2019] 

Requ)resfurther 
analysis 

Thecommitmentofsourcesforspec!ficusesonspecif(c 

timelJnesforSanFranclsco'spub!lclnfrastructure!stheworkof 

the10-YearCap!talPlan.Theplandiscussed!nRecommendation 

1w!llbeacknowledgedlntheCap!talPlan,andbasedon 
ana!ysls,wl!!bedoneonthecapitalplant!meline.Thecapita1 

plann!ngprocessgathers,documents,andbalancesplanned 

fundlngforneedsacrossthepubliclnfrastructureportfolloand 

across San Franclsco'sreslllencechal!enges. The Capital Plan has 

longstandingfundingprinciplestoguidethepr!orit!zationof 

publ!clnfrastructurelnvestments.Theselnvestmentsaretlered: 

(1)addresslegaland/orregulatorymandates;{2)ensurepubl!c 
safetyandenhanceresflience;(3)preserveassetsandpromote 

sustalnabllity;(4)advanceplannedandprogrammatlcneeds; 

and(S)promoteeconomlcdevelopment.lnthenext10-Year 

Capita!Planandthosethatfollow,theC!tyw!tlcontlnueto 
analyze pr!orityprojectsandprogramsandldentlfysourcesto 

advancethosepr!or!tles.Comm!ttingtoentlrelyfundingasingle 

programoutofcontextandwithoutregardforthetrade-offsof 

that commitment would be out of step with the City's 
longstand!ngandh!ghly regarded caplta!planningpracessand 

likelycreatesfgn!ficantvulnerabllltleselsewherelntheportfolio. 

Cisterns serve as one of many )mportant tools for use by the SFFD !n response R1 By no later than December 31, 2020, the Mayor, President, San Francisco W!ll be implemented Ensuring that San Francisco has the Infrastructure and resources 

to a disaster. Cistern locat!ons are strategically located 1n the City !n the event (forF1-F6] the SFPUC, the SFFD, and the Off!ce of Resil!ence Fire Commission to be we!I prepared to fight fires In all parts of San Francisco Is 

of a majorconflagratlon to assist as a "Demarcation Une" on some of The and Capital Planning shouldjolntly present to [September 15, 2019) someth!ng that wll! be a focus of the next 10-Year Capital Plan. 
City's major thoroughfares. This was realized after the 1906 earthquake, With the Board of Supervisors a detailed plan to Per Admln!stratlve Code 3.20, that Plan must be submitted to 
work accomplished through the ESER bond program, dsterns have been ensure the Clty ls well prepared to fight fires in the Mayor and Board no later than March 1 of each odd-
seismically Improved throughout the City and the overall number of cisterns all parts of San Francisco in the event of a 1906- numbered year for approval no later than May 1. The requested 

has Increased to approx(mately 230, providing the Fire Department access to magnitude (7.8) earthquake. presentation wou!d be delivered as part of that Plan's 
millions of gallons ofwaterln an emergency. submission to enable holrstfc plann!ng across San Francisco's 

reslllencechallenges.Updatesavallableonth!stlmellnewould 

beincluded.TheC!tycannotdlscusstheprojectandt!meline 

untlltheESER2020planpasses.Forth!sreason,theCltyw111 

syncth!srecommendatlonwiththeCapita!Plan,andpushback 

the t!mel!ne to December 31, 2021. 

Cisterns serve as one of many Important tools for use by the SFFD In response R2 The plan discussed in Recommendation R1 
to a disaster. C!sternlocat!onsarestrategically!ocatedfntheCltylntheevent [forf1-F6j should lncludeadeta!ledproposal, !ncludlng 

of a major conflagration to ass!st as a "Demarcation Line" on some of The 
Clty'smajorthoroughfares.Thlswasreal!zedafterthe1906earthquake.Wlth 

workaccompllshedthroughtheESERbondprogram,dsternshavebeen 

selsm!cally!mprovedthroughouttheC/tyandtheoverallnumberofdsterns 

has increased to approxJmately 230, providing the Fire Department access to 
mllllonsofgallonsofwaterinanemergency. 

AWSS 

financlngsources,fortheinstallationwithin15 
yearsofahlgh-pressure,mult!-sourced, 

se!smlcallysafeemergencywatersystemfor 

thosepartsoftheCitythatdon'tcurrentlyhave 

one, i.e., by no later than June 30, 2034. 

President,Sanfrandsco 

Fire Commission 

[September15,2019] 

Requires further 
analysis 

The commitment of sources for specific uses on specific 

tlmel!nesforSanFranclsco'spubHc!nfrastructureistheworkof 

the 10-Year Capltal Plan, The plan discussed In Recommendat!on 
1willbeacknowledgedintheCapltalPtan,andbasedon 

analysis,wlllbedoneonthecapltalplantlme!lne.Thecapital 

p)ann/ngprocessgathers,documents,andbalancesp)anned 

fundlngforneedsacrossthepublicinfrastructureportfol!oand 
across San Francisco's resilience challenges. The Capital Plan has 

!ongstand!ngfundingprlnclplestogu/detheprlor!tizat!onof 

publicinfrastructureinvestments.Theseinvestmentsaretiered: 

{1)addresslegaland/orregu!atorymandates;(2)ensurepubllc 

safetyandenhanceresll!ence;(3)preserveassetsandpromote 
sustalnab!llty;(4)advanceplannedandprogrammat!cneeds; 

and {5) promote economic development. !n the next 10-Year 

Capita!Planandthosethatfo!low,theCltywillcontinueto 

analyzepriorityprojectsandprogramsand!dentifysourcesto 

advancethoseprior!tfes.Committingtoent!re!yfund!ngasfng!e 

programoutofcontextandw!thoutregardforthetrade-offsof 

that commitment would be out of step with the City's 
longstandlngandh!ghlyregardedcapltalplanningprocessand 

I likely crnate slgo;ficaotvoloecab;!;ties elsewhece lo the poctfollo. 
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ActNowBeforettls 
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Aggressively Expand 
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{July17,2019J 

ActNowBeforeltls 
Too Late: 
Aggressively Expand 

and Enhance Our 
Hlgh•Pressure 
Emergency 
Flrefight!ngWater 
System 
[July17,2019] 

ActNowBeforeltls 
Too Late: 
Aggressively Expand 
and Enhance Our 
H!gh•Pressure 
Emergency 
Firefighting Water 
Systl'!m 

{July17,2019J 

F4 TheCity'shfgh•pressureemergencywater 
supp!ysystem,knownastheAux!HaryWater 
SupptySystem(AWSS),doesnotcoverlarge 
partsofSupervisorialD!stricts1,4, 7and 11, 
roughlyone-thirdoftheCity'sdeve)opedarea. 
Asa result,thesedlstrictsarenotadequately 
protectedfromfiresafteramajorearthquake. 

President,SanFranclsco 
Fire Commission 
[SeptemberlS,2019] 

Agree with the 
finding 

F4 The City's high-pressure emergency water President, San Francisco Agree with the 

F4 

supply system, known as the Au~iliary Water Fire Commission finding 
Supply System (AWSS), does not cover large {September 1S, 2019] 
parts ofSupervisor!al Districts 1, 4, 7 and 11, 
roughlyone•thirdoftheCity'sdevelopedarea. 
Asa result,thesed!strictsare not adequately 
protectedfromfiresafteramajorearthquake. 

TheClty'sh!gh•pressureemergencywater President,SanFrancisco 
supply system, known as the Auxiliary Water F!re Commission 
Supply System (AWSS}, does not cover large [September 15, 2019] 
parts ofSupervisorial Districts 1, 4, 7 and 11, 
roughly one-third of the City's developed area. 
Asa result, thesedistr!ctsarenotadequately 
protectedfromfiresafteramajorearthquake. 

Agreewlththe 
finding 

2018·2019 CIVIL GRAND JURY FINDINGS, RECOMMENDATIONS, AND RESPONSES TO FINDINGS AND RECOMMENDATIONS 

The SFPUC, SFFD, and San Francisco Public Works (SFPW) are committed to 
lncreaslngflreprotectionthroughoutSanFrandsco.Sincethepassageofthe 
first Earthquake Safety and Emergency Response Bond fn2010,thethree 
agencies have been !mplementlng projects to Improve the AWSS system's 
se!sm!creUabilityandrangeofcoverage.EnhanclngtheAWSSrangeof 
coveragetoal!areasoftheCftywou!drequ!retheallocatlonoffundstodoso. 
Thethreeagenclesw!llcontinuetodevelopandlmplementprojectsut!llzlng 
newandproventechnologiesthat!mproveupontheor!g!nalsystemdes!gn. 
Therehavebeenmanyadvancements!nearthquakereslstantp!pellnedeslgn 
andmaterlals,hydrants,andselsmlcvalvesslncetheearly1900s,andtheC!ty 
intendstousethebestposslb/etechnologyavailabletomeettheperformance 
standardsoftheSFFD. 

R1 BynolaterthanDecember31,2020,theMayor, Pres!dent,SanFranclsco 
{for F1·F6] the SFPUC, the SFFD, and the Offlce of Resilience Fire Commission 

and Capital Plannlngshouldjolntlypresentto [SeptemberiS,2019] 
theBoardofSupervisorsadetal!edplanto 
ensuretheCltyiswellpreparedtofightfiresin 
all parts of San Francisco in the e'ventofa 1905-
magn1tude(7.8)earthquake. 

Wi!!be!mplemented EnsurlngthatSanFranciscohasthe!nfrastructureandresources 
tobewellpreparedtoflghtf!reslnall parts of San Franclscois 
something that w!U be a focus of the next 10•YearCapital Plan. 
Per Administrative Code 3,20, that Plan must be submitted to 
theMayorandBoardnolaterthanMarch1ofeachodd· 
numberedyearforapprovalnolaterthanMay1.Therequested 
presentatfonwouldbedeliveredaspartofthatPlan's 
submlsslontoenablehoUstlcplannlngacrossSanFranclsco's 
resll!encechallenges.Updatesavallabteonth!stimellnewould 
beJnduded.TheCitycannotdJscusstheprojectandtJmeline 
until the ESER 2020 plan passes. For this reason, the City wit! 
sync this recommendation w!th the Capital Plan, and push back 
the t!mellne to December 31, 2021. 

The SFPUC, SFFD, and San Frandsco Publfc Works (SFPW) are committed to R2 The plan discussed in Reco,mmendation R1 President, San Frantfsco Requires further The commitment of sources for speclfic uses on specific 
timellnesforSanFranclsco'spublic!nfrastructure!stheworkof 
the 1CHear Caplta! Plan. The plan discussed In Recommendation 
1willbeacknowledged1ntheCapltalPlan,andbasedon 
ana!ysls,wlllbedoneonthecapitalplantime!!ne.Thecapltal 
plann!ngprocessgathers,documents,and ba!ancesplanned 
fundlngforneedsacrossthepub!lclnfrastructureportfo!loand 
across San Franclsco'sres!liencechallenges, The Capital P!an has 
longstandlngfundlngpr/nclplestogu!de thepr!orlt!zat!onof 

pubHclnfrastructure!nvestments.Theselnvestmentsaretiered: 
(1)addresslega!and/orregulatorymandates;{2)ensurepubllc 
safetyandenhanceresilience;(3) preserve assets and promote 
sustalnab!lity;(4)advanceplannedandprogrammat1cneeds; 
and (5) promote economic development. In the ne)(t 10·Year 
Capital Plan and thosethatfollow,theCltywJ!lcontlnueto 
analyzeprfority projects and programs and identify sources to 
advancethosepriorltles.Commfttfngtoentlrelyfundingasingle 
programoutofcontextandwlthoutregardforthetrade·offsof 
that commitment would be out of step with the C!ty's 
longstandfngandh!ghlyregardedcap!talplanningprocessand 
llkelycreatesignificantvu!nerabilit!eselsewhere!nthe portfolio. 

)ncreasfng ffre protection throughout San Franclsco. Since the passage of the [for F1·F6] should include a detailed proposal, Including Fire Commission analysis 
first Earthquake Safety and Emergency Response Bond In 2010, the three financing sources, for the installation within 15 {September lS, 2019) 
agenc!es have been !mp!ement!ng projects to Improve the AWSS system's 
selsmlcrellabllltyandrangeofcoverage.EnhanclngtheAWSSrangeof 
coverage to allareasoftheC!tywould requlrethealtocatlon of funds to doso. 
The three agencles will continue to develop and Implement projects util!zlng 

newandproventechnolog/esthatlmproveupontheorlglnalsystemdeslgn. 
Therehavebeenmanyadvancementslnearthquakereslstantp!pel!nedeslgn 
andmaterlals,hydrants,andseJsmlcvalvessincetheearly1900s,andtheCity 
!ntendstousethebestpossibletechnologyavailabletomeettheperformance 
standardsoftheSFFD. 

The SFPUC, SFFD, and San Francisco Publfc Works (SFPW) are committed to 
!ncreasingfJre protection throughout San Frandsco,Slncethe passage of the 
firstEarthquakeSafetyandEmergencyResponse Bond in 2010,thethree 
agenctes have been Implementing projects to Improve the AWSS system's 

selsmlcreflabllltyandrangeofcoverage.EnhandngtheAWSSrangeof 
coveragetoallareasoftheCltywou!drequiretheallocatlonoffundstodoso. 
Thethreeagencieswlllcontinuetodevelopandlmplementprojectsut!llzlng 
new and proven technologies that Improve upon the original system design. 
TherehavebeenmanyadvancementslnearthquakereslstantpJpellnedesign 
and mater!als, hydrants, and seismic valves slnce the early 1900s, and the City 

I~~!~~~:~; ~;;h~::F~~ poss!ble technology avallable to meet the performance 

AWSS 

yearsofah)gh·pressure,mulli·sourced, 
se!smica!!ysafeemergencywatersystemfor 

those partsoftheC!tythatdon'tcurrentlyhave 
one,i.e., bynolaterthanJune30,2034. 

RS TheSFFDshouldstrategJcal!y[ocatethemajority President,SanFrancisco 
{forF4) ofthePWSShosetenders!nareasthatat FlreCommisslon 

present only have low·pressure hydrants and/or [September 15, 2019] 
cisterns. 

W/U be Implemented The Department ls currently flnallzlng specifications for these 
un!ts,afterwhlchtheywl!lgoouttob!dthroughtheClty's 

procurementprocessesbeforeconstruct!on. lt!sant!cipatedthe 
Departmentwllltakerece!ptoftheseunitslnthesecondhalfof 
2020/ear!y2021. Thesehosetendersareaheavy•duty 
apparatusdeslgnedtobeabletobedeployedandmoved 
throughouttheC!tydepend!ngon need,g!v!ngtheDepartment 
neededoperatlonalflexib!lltyln!tsresponse. 
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2018-2019 CIVIL GRAND JURY FINDINGS, RECOMMENDATIONS, AND RESPONSES TO FINDINGS AND RECOMMENDATIONS 

Act Now Before It Is FS A high-pressure, mu!tl-sourced, se!sm!cally safe President,San Francisco Agree w!th the As the City considers what Is essential to protect San Francisco, It Is important R! By no later than December 31, 2020, the Mayor, President, San Francisco Will be !mp!emented Ensuring that San Francisco has the Infrastructure and resources 
Too Late: emergency firefighting water supplyw!II be F!re Commission finding to acknowledge our multiple, complex resilience challenges. These challenges [forFH6] the SFPUC, the SFFD, and the Off!ce of Resll!ence Fire Commission to be we!I prepared to fight fires In all parts of San Francisco is 
Aggressively Expand costly but is essentJal to protect the C!ty. [September 15, 2019] are documented In the Resilient SF strategy (2016) and underlie the strategic and Capital Plannfng should jointly present to [September 15, 2019] something that Wlll be a focus of the next 10-Year Cap!tal Plan, 
and Enhance Our efforts of our capital Investments as represented In the 10-YearCapltal Plan the Board of Supervisors a detailed plan to Per Admlnlstrat!ve Code 3.20, that Plan must be submitted to 
Hlgh•Pressure (last updated 2019). These challenges are: Earthquakes, Sea Level Rlse/Cl!mate ensure the City is well prepared to fight fires In the Mayor and Board no later than March 1 of each odd-
Emergency Change, Ag!ng Infrastructure, Unaffordabllity, and Socia I Inequity. All of these all parts of San Franc!sco In the event of a 1906- numbered year for approval no later than May 1, The requested 
Firefight!ngWater challenges represent meaningful threats to San Franciscans, their property, magnitude (7,8) earthquake. presentation would be del!vered as part of that Plan's 
System and their abltlty to make a fife In the dty. !n making decisions about pr!ority subm!Ss!on to enable ho!lstic plannlng across San Francisco's 
[July 17, 2019] Investments, San Francisco must keep an eye on all of these challenges, resllJence challenges. Updates available on this timel!ne would 

Identify the areas of greatest need across them, and make progress on all be included, The City cannot discuss the project and time line 
fronts simultaneously. The City has taken significant steps since 2010 to ensure unt!I the ESER 2020 plan passes, For this reason, the City will 
that the City has a high-pressure mult!-sourced, selsmkally safe EFWS. Since sync this recommendation with the Capital Plan, and push back 
the passage of the first Earthquake Safety and Emergency Response Bond In the Umel!ne to December 31, 2021. 
2010, SFPUC, SFFD, SF Public Works have been Implementing projects to 

Improve the system's seismic relrab!llty and range of coverage, The three 

agendes will continue to implement pro/ects ut!llzlng new and proven 
technologJes that improve upon the origin al system design. 

Act Now Before It Is FS A high-pressure, mu!t!-sourced, seismically safe President, San Francisco Agree with the As the City considers what Is essential to protect San Francisco, 1t Is Important R2 The p!an discussed in Recommendation R1 President, San Francisco Requires further The commitment of sources for specific uses on specific 
Too Late: emergency firefighting water supply will be Fire Comm!ss!on finding to acknowledge our multJple, complex res!l!ence challenges. These challenges {forF1·F6] should Include a detailed proposal, !ncludlng Fire Commission analysts tlmellnes for San Francisco's publ!c Infrastructure !s the work of 
Aggressively Expand costly but is essent!al to protect the City. [September 15, 2019] are documented !n the Resilient SF strategy (2016) and underlie the strategic financing sources, for the Installation within 15 [September 15, 2019] the 10-Year cap!tal Plan. The plan discussed In Recommendation 
and Enhance Our efforts of our capita! Investments as represented (n the 10-YearCap!tal Plan years of a high-pressure, multi-sourced, 1 wlll be acknowledged !n the Capital Plan, and based on 
High-Pressure {last updated 2019), These challenges are: Earthquakes, Sea Level Rise/Cllmate selsm!cally safe emergency water system for analysis, will be done on the capital plan tlmel!ne. The capital 
Emergency Change, Aging Infrastructure, Unaffordab!llty, and Soda I Inequity, All of these those parts of the C!ty that don't currently have planning process gathers, documents, and balances planned 
Firefighting Water challenges represent meaningful threats to San Fr~nc!scans, their property, one, I.e., by no later than June 30, 2034. funding for needs across the public Infrastructure portfollo and 
System and their ab!lity to make a life In the city. In making decisions about pr!or!ty across San Francisco's resl!lence challenges. The Cap!tal Plan has 
{July 17, 2019} Investments, San Francisco must keep an eye on al) of these challenges, longstand!ng funding pr!ntlples to gulde the prioritization of 

Identify the areas of greatest need across them, and make progress on all public Infrastructure Investments. These investments are tiered: 
fronts simultaneously. The City has taken slgn!f!cant steps slnce 2010 to ensure (1) address legal and/or regulatory mandates; (2) ensure public 
that the City has a high-pressure multi-sourced, se!smically safe EFWS. Since safety and enhance resilience; (3} preserve assets and promote 
the passage of the first Earthquake Safety and Emergency Response Bond !n sustalnab!lity; (4) advance planned and programmatic needs; 
2010, SFPUC, SFFD, SF Publ!c Works have been lmplement!ng projects to and (5) promote economic development, !n the next 10-Year 
improve the system's selsm!c rellablllty and range of coverage, The three Capltal Plan and those that follow, the City w/11 continue to 
agencles w!II continue to Implement projects uti!iz!ng new and proven analyze priority projects and programs and Jdent!fy sources to 
technologies that Improve upon the orlgfnal system des[gn, advance those prJorit!es. Committing to entJrely funding a single 

program out of context and without regard for the trade-offs of 
that commitment would be out of step with the City's 

longstanding and highly regarded capital planning process and 

likely create significant vulnerabll!tles elsewhere In the portfol!o. 

Act Now Before It Is F6 Uriless the City Increases funding levels, !twill be President, San Franclsco Disagree, wholly Decls!ons about programming and fund!ng levels of future ESER bonds and R! By no later than December 31, 2020, the Mayor, Pres!de~t, San Francisco Will be lmplemented Ensuring that San Frandsco has the Infrastructure and resources 
Too Late: several decades (i.e., after the USGS predicts Fire Commission other complementary sources that could support the expansion of the AWSS [forF1-F6] the SFPUC, the SFFD, and the Office of Resilience Fire Commission to be well prepared to fight fires In all parts of San Francisco is 
Aggressively Expand one or more major earthquakes wm occur) [September 15, 2019] have yet to be made. and Capital Planning should jointly present to {September 15, 2019] something that w!tl be a focus of the next 10-Year Capltal Plan. 
and Enhance Our before the souther/] parts of the City have a h!gh the Board of Supervisors a detalled plan to Per AdmJn!strat!ve Code 3.20, that Plan must be submitted to 
High-Pressure pressure, multi-sourced, seismically safe ensure the City Is well prepared to f!ght fires !n the Mayor and Board no later than March 1 of each odd· 
Emergency emergency firefighting water supply. all parts of San Francisco in the event of a 1906- numbered year for approval no later than May 1. The requested 
Firefighting Water magnitude (7,8) earthquake. presentation would be del!vered as part of that Plan's 
System submission to enable holistic planning across San Francisco's 
[July 17, 2019] res!!lence challenges, Updates available on this t!mel!ne would 

be Included. The City cannot discuss the project and t!mellne 
until the ESER 2020 plan passes. For this reason, the City will 

sync th!s recommendation with the Cap!tal Plan, and push back 

the timeline to December 31, 2021. 
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[July17,2019] 

Act Now Before It ls 
Too late: 
Aggressively Expand 

and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System 
!July 17, 2019) 

ActNowBeforeltls 
Too late: 
Aggressively Expand 

and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System 
{Juty17,2019] 

ActNowBeforeltls 
Toolate: 
Aggressively Expand 
and Enhance Our 
Hlgh-Pressure 

Emergency 
Firefighting Water 
System 
[Julyl7,2019] 

2018·2019 CIVIL GRAND JURY FINDINGS, RECOMMENDATIONS, AND RESPONSES TO FINDINGS AND RECOMMENDATIONS 

F6 Unless the Clty Increases funding levels, ft w!II be President, San Francisco Disagree, wholly Decisions about programming and funding levels of future ESER bonds and R2 The plan discussed in Recommendation Rl President, San Francisco Requires further 

F6 

F7 

several decades (i.e., after the USGS predicts fire Commission other complementary sources that could support the expansion of the AWSS !for F1·F6] should lnclude a detailed proposal, including fire Commission analysis 
one or more major earthquakes wi!l occur) [September 15, 2019] have yet to be made. financing sources, for the installation within 15 [September 15, 2019] 
beforethesouthernpartsoftheC!tyhaveahigh yearsofah!gh-pressure,multl-sourced, 
pressure, mu!U-sourced, se!sm!cally safe seismically safe emergency water system for 
emergency firefighting water supply. those parts of the City that don't currently have 

one,Le.,byno later than June 30, 2034. 

UnlesstheCityincreasesfund!ngleve!s,ltwillbe Presldent,SanFrandsco 
several decades (I.e., after the USGS predicts Fire Comm!ssfon 
one or more major earthquakes will occur) [September 15, 2019] 
beforethesouthernpartsoftheCltyhavea high 
pressure,multl-sourced,selsmicallysafe 
emergency firefighting water supply. 

D!sagree,wholly 

The extsting Portable Water Supply System President, San Francisco Agree with the 
(PWSS)inventoryisinadequate. lnvest(ngin F!reComm!sslon finding 
more PWSS hose tenders would provide a [September 15, 2019) 
re!ativelyqulck,cost-effect!ve!nterlmmeansto 

improveprotectionofthesouthernandwestern 
partsoftheCityuntilah'igh•pressure,multi• 
sourced,seismlcallysafeemergencywater 
supplycanbedeveloped!nthoseareas. 

DeclslonsaboutprogrammlngandfundinglevelsoffutureESERbondsand 
other complementary sources that could support the expansion of the AWSS 
haveyettobemade. 

R4 Asinterimmeasure,bynolaterthanJune30, President,Sanfrancisco 
[for F6-F7] 2021, the City should purchase the 20 new PWSS Fire Comm)ssion 

hose tenders being requested by the SFFD, to [September 15, 2019) 
replaceandexpanditscurrently!nadequate 
Inventory, 

The Fire Department has been allocated funding to purchase five un!ts through R4 As interim measure, by no later than June 30, Pres!dent, San Francisco 
funds from the FY19-20 City budget and an allocatlon from the State, Whlle the [for F6-F7} 2021, the City should purchase the 20 new PWSS Fire Commission 
Department currently has five older hose tenders spread-out throughout the hose tenders being requested by the SFFD, to {September 15, 2019] 
City, these new units are much more modern and provide the Department 
w!thanumberofoperatlonalbenefits,lncludlngthefo!low!ng:thecapabl!ltyof 
pumping and drafting water from any water source; extending the current 
AWSS system infrastructure; carrying 6,000 feet of hose for deployment; a 
5,500 gallon per minute (GPM) on-board water pump and a 3,000 GPM 
portable submersible water pump; on-board mon!torwlth a 525 foot reach; 
andfourwheeldrlve. lnaddltlon,theDepartmenthasbeensuccessfulln 
advocatlngandreceivingFederalgrantfundstoassistwith purchasing various 
PWSS equipment (valves, hose, ramps, etc.), and will continue to advocate for 
alternativesourcesoffundJngtolncreasethe!nventoryofPWSSequlpment. 

replaceandexpanditscurrentlyinadequate 
inventory. 

Requires further 
analysls 

Requ!resfurther 
analysis 

The commitment of sources for specific uses on specific 
tlmel!nesforSanFranclsco'spubl!clnfrastructurelstheworkof 
the 10-Year Capital Plan. The plan discussed In Recommendation 
lw/llbeacknowledgedlntheCapitalPlan,andbasedon 
ana!ys!s,wlilbedoneonthecapltalplantlmeline.Thecapital 
plann!ngprocessgathers,documents,andbalancesplanned 
fund!ngforneedsacrossthepubllc!nfrastructureportfolioand 
across San Franclsco'sresilfencechallenges. The Capital Plan has 
longstandingfundlngprinclplestoguldetheprloritizationof 
pubUc!nfrastructurelnvestments,Theselnvestmentsaret!ered: 
(1)addresslegaland/orregulatorymandates;(2)ensurepubltc 
safetyandenhancereslllence;(3)preserveassetsandpromote 
susta!nabll!ty;(4)advanceplannedandprogrammatrcneeds; 
and (5) promote economic development. In the next 10-Year 
CapitalPlanandthosethatfollow,theCltywillcontlnueto 
analyzeprlorltyprojectsandprogramsand!dent!fysourcesto 

advancethoseprlor!tles.Commlttlngtoent!re\yfund!ngaslngle 
programoutofcontextandwithoutregardforthetrade-offsof 
that commitment would be out of step with the City's 
longstandlngandhlghly regardedcapltalplann!ngprocessand 
Ukelycreateslgnificantvulnerab11itlese!sewherelntheportfol!o. 

TheFlreDepartmenthasbeenallocatedfundingtopurchaseflve 
unitsthroughfundsfromtheFY19-20C!tybudgetandan 
allocatJonfromtheState. TheDepartmentiscurrentlywork!ng 
w!th the Office of Contract Administration to develop a mu!tl
yearterm contract for hose tendets so In the case that addlt!onal 
fundlnglssecuredlnfutureyears,theOepartmentwHlbeableto 
reducetheamountoft!meforprocurementoftheapparatus. 
Eachhosetendercost$1mlll/oneach,andweneedtowelgh 
purchaseofadd(tlonalhosetenderstootherbudgetrequestand 
priority. 

TheFlreDepartmenthasbeena!!ocatedfund!ngtopurchaseflve 
unltsthroughfundsfromtheFY19-20Cltybudgetand an 
allocatlon from the State. The Department is currently working 
with the Office of Contract Adm!n!strat!on to develop a multJ
yearterm contract for hose tenders so !n the case that additlonal 
fund/nglssecuredlnfutureyears,theDepartmentv1il1beableto 
reducetheamountoftlmeforprocurementoftheapparatus. 
Eachhosetendercost$1ml!lloneach,andweneedtoweigh 
purchaseofadditlonalhosetenderstootherbudgetrequestand 
pr(orlty. 

F8 Redundancylsanimportantfeatureofan Presldent,SanFrandsco Agree with the R6 The SFPUC, the SFFD and the SF Department of President, San Francisco WIit be Implemented SFPUC and SFFD will complete this study by June 30, 2021. 

emergencyfirefightingwatersystem. Fire Commission 
{September15,2019] 

finding 

AWSS 

[for F8·f9] the Environment should study adding sa\t-water fire Commission 
pumpstat!onstoimprovetheredundancyof [September15,2019] 
watersources,especiallyonthewests!de. 
Flndlngsandrecommendatlonsfromthlsstudy 
shou\dbepresentedtotheBoardofSupervisors 
bynolaterthanJune30,2021. 
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Emergency 
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System 

[July 17, 2019] 

F9 Current plans to extend protections to the Presldent,San Francisco 

western part of the City do not include any high- Fire Commission 
pressure water sources north of Golden Gate [September 15, 2019] 

Park. 

2018-2019 CIVIL GRAND JURY FINDINGS, RECOMMENDATIONS, AND RESPONSES TO FINDINGS AND RECOMMENDATIONS 

Disagree, part!a!ly Wh!le it Is true that the SFPUC and SFFD are studying four potential water R6 The SFPUC, the SFFD and the SF Department of President, San Francisco 

sources proposed to supply a potable EFWS on the west side of the City, wh!ch {for f8-F9] the Environment should study add!ng salt-water Fire Commission 
are not located north of Go/den Gate Park, wh!ch by no means would reduce pump stations to Improve the redundancy of [September 15, 2019] 

the proposed system's resll!ency, rel/abll!ty, performance, or abl/lty to provide water sources, espec!alty on the west side. 
abundant high-pressure water for fire su'ppresslon to the R!chmond District findings and recommendations from this study 

afteraseismlcevent.San Franc!sco!sunlquelnthattherearellln-clty 

reservoirs, with a total water capacity of approximately 413,000,000 gallons. 
Add!Uonally, Lake Merced, also located within City Um!ts, has an addlt!onal 
approxrmately 1,000,000,000 gallons. The potable EFWS system for the 
WestsldeofSanFranciscothatlsbefngdeve!opedandanalyzedwouldprovlde 

thatthenewEFWSpipel!nelntheSunsetandRlchmondDistr!ctscouldbe 

supplied from four sources of water at two locations. The f!rst two water 

sources could be suppl!ed to the EFWS pipeline via a 301000 gallon per minute 
pumpstatlonlnthevidnJtyofLakeMerced.Thetwosourcesbe!ngstud/edfor 

this pump station are Lake Merced, wh!ch has a water supply of approx!mately 
one b!lllon gaf!ons, and a 60" se!sm/cally resilJent SFPUC Hetch Hetchy Reg!onal 

Water System ptpellne. The proposed potable EFWS also Is analyztng the 
!nclus!on of a second 30,000 gallons per minute pump station !n the vicinity of 
the SFPUC's Sunset Reservoir that could be supplied water by two sources: (1) 

the90mill!ongallonnorthbas!noftheSunsetReservolr,whlchrecently 

underwent a $64 mlll!on seismic retrofit, and (2) a 54" selsmJcally res!llent 

SFPUC Hetch Hetchy Region al Water system pipeline. 

shouldbepresentedtotheBoardofSupervisors 

byno laterthanJune30,2021. 

Act Now Before It Is FlO The "rel!abllity scores" being used by the SFPUC President, San Francisco Disagree, partlally Fire Response Areas {FRAs) were utilized by SFPUC and SFFD In the planning 

Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
FJrefight!ngWater 
System 
!July17,2019] 

Impart an overly optimistic lmpress!on of the Fire Commission 
protection provided. fSeptemberlS,2019] 

studyCS-199. This study divided theCltylntoareasbasedonthosedeflnedby 

the SFFD for lnit!al alarm response and were called Fire Response Areas (FRAs). 

Probable flre demands were developed for each FRA using 1000 sets of fire 

demands generated by Charles Scawthorn, PhD using a Monte Carlo analysis of 

fire!gnit!onsandfiregrowthusingthegroundmot!onsfromthedesJgn 
earthquake(7.8magnltude).ThefJrelgnltlonsweregenerateduslngmethods 

slm!lar to those used for the Community Actlon Plan for Seismic Safety (CAPSS) 
study (ATC 2010). The fire Ignitions subsequently were used to develop water 

demandsthatwereaggregatedfntothel!kelyfiredemandsforeachFRA.The 

watersuppllesforeachFRAweredevelopedus!ngtherellabllitymodellngtool 

GIRAFFE, developed atco·rne!I University by Professor Thomas D. O'Rourke. 
GIRAFFE performs Internal Monte Carlo analysis to damage p!pes !n the system 
for multiple scenarios. The water supp!Jes developed by GlRAFFE were 

aggregated intotheUke!ywatersuppliesforeach FRA. ltshouldbenotedthat 

the likely water supp!fes for each FRA assumed no water from the City's 
mun!cipal water system (MWSS), which ls quite conservative and highly 

un!lkelyevenafteraselsmlcevent. TherellabllltyscoreforeachFRA!s 
ca!culateduslngthesumofa!lwatersuppllesforeachFRAanddivldlngitby 

the FRA water demand. The rel!abll!ty scores do exactly that· estimate how 
much EFWSwaterwill be available forflrefJghtlng demands in a given FRA. The 
reliability scores are not meant to represent an estimate of the fire protection 

foragivenhouse,block,orblocks.RatheritisameasureoftheEFWScapaclty 

arid demand. The SFPUC recognizes the need to analyze potential EFWS 

demandsonamoredetailedleve!,andtheagencybegantheprocessofdolng 

AWSS 

WIii be Implemented SFPUC and SFFD will complete this study by June 30, 2021. 
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2018-2019 CIVIL GRAND JURY FINDINGS, RECOMMENDATIONS, AND RESPONSES TO FINDINGS AND RECOMMENDATIONS 

Act Now Before It Is F11 The City does not have a time!ine to fund and President, San Francisco Disagree, part!ally The EFWS was built after the 1906 earthquake, and !ts location, primarily in the 
Too Late: 
Aggressively Expand 

and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 

System 
{July17,2019] 

Act Now Beforelt!s 

Too late: 
AggressfvelyExpand 
and Enhance Our 
High-Pressure 
Emergency 
FlreflghtlngWater 
System 
{July17,2019] 

ActNowBeforeltls 

Too late: 
Aggressively Expand 

and Enhance Our 
High-Pressure 

Emergency 
Firefighting Water 

System 
(July17,2019] 

complete development of a high-pressure, multi- Fire Commission 
sourced, seismically safe emergency water [September 15, 2019} 

supplyforallpartsoftheCity,includlngpoor 
nelghborhoodsthathistoricallyhavenotbeenas 

wellprotectedasthedowntownbusfness 

distr!ctandmanyrichernelghborhoods. 

northeastport!onofSanFranclsco,correspondstothe locat!onofthemajority 
of the city's populat!on at that time. Since 2010, the SFPUC, SFFD, and Public 
Works have made critical Improvements to the existing EFWS system. 

ExpandlngtheEFWSpr!ortoensurlngthattheexlstlngEFWSisreslllentand 

re!lablewouldhavecontrad!ctedbestenglneerlngpractlces. TheSFPUCand 
SFFD are develop!ng plans that would Implement a resll!ent, robust, and 

redundant potable EFWS for the Westside of San Francisco. The potable EFWS 

thatlsbeingdevelopedandanalyzedwou!dpropose the best method for 
br!ng!ngarobustandreslHenth!gh-pressurefireflghtingwatersystemtothe 

Westernnelghborhoods!nSanFranclscothat!scapab!eofprovidingwaterto 
theSFFDfireflghtersatthe hlgh-pressureneededforf!refighterstocombat 

largefiresafteraselsm1cevent,and!slikelyto!ncludeover14mllesofnew 

EFWS p!pel!nes and potentially two new pump stations likely to be suppl!ed by 

four water sources, The 5FPUC and SFFD's potable EFWS Is being designed in a 
mannerthata!lowsforagll1tyandtheflexlbllltytoaddnewtechnolog1esand 

water sources, and fn a manner that allows the piping network to be extended 
!nthefuturetoserveaddftlona!areas. 

AWSS 

R9 By no later than December 31, 2020 the SFPUC, President, San Francisco Has been 
[for F12] with the advice and subject to the approval of flre Commlssfon Implemented 

the SFFD, should (a) Implement "best practices" [September 15, 2019] 

forthemalntenanceofAWSSassets,and(b) 

redefinewh!chAWSSvalveslnthesystemare 
"crlt!cal,"and,therefore,requiremoreattention 

andprlor!ty!ntheSFPUC'smaintenanceplans. 

(a) SFPUC Implements "best practices" for the maintenance of 
AWSS assets !n collaboratlon with SFFD, and consistent with the 

terms of the Memorandum of Understanding Regarding 

Operat!onandMa!ntenanceofSanFrandscoWaterSupply 

Systems Related to Fire Suppression (MOU), SFPUCwil! seek 
SFFD'swr!tten approval for "any modifications that could 
compromise" thesystem'sfunct!onasah!ghpressure 
f!ref!ght!ngsystem(MOU,page2), 

{b)TheAWSScritlcalvalveshavebeenJden!Jfiedandw!llbe 
exerdsedeveryyearthroughtheAWSSCritlcalValveExerclse 

Program. 

R10 By no later than June 30, 2020, the 2015 MOU President, San Frandsco Will be Implemented The Ftre Department conducts weekly hose/hose tender dri!Js 

[for F13] between the SFPUC and the SFFD should be Fire Commission 
amended to Include a detailed roadmap for {September 15, 2019] 

annua!emergencyresponseexerdses,fncluding 

simulatedd!sasterandearthquakedrills 

involv!ngtheAWSSandthePWSS. 

thatltrotatesthroughcompanlesthroughouttheCity. The Fire 
Department will work with the SFPUC to have them In 

attendanceandpartlclpatelnthesedr!lls. SFFOw/llalsocommit 
to working with the PUC to enhance the scope and frequency of 

traln[ngsfnthefutureforlmprovedcollaborat!on.SFFDand 

SFPUC will work together to amend the MOU by June 30, 2020. 
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OFFICE OF THE MAYOR 

SAN FRANCISCO 

September 16, 2019 

The Honorable Garrett L. Wong 
Presiding Judge, Superior Court of California, County of San Francisco 
400 McAllister Street, Room 008 
San Francisco, CA 94102-4512 

Dear Judge Wong, 

LONDON N. BREED 

MAYOR 

In accordance with Penal Code 933 and 933.05, the following is in response to the 2018-2019 
Civil Grand Jury Report, Ad Now Bqore It Is Too Late: Aggressiveb1 Expand and Enhance Ot1r 
High-Pressi11-e EJJJergenry Firefighti11g I.fr'i1ter Sj1stem. We would like to thank the members of the 
2018-2019 Civil Grand Jury for their interest in disaster preparedness and in improving the resiliency 
of our critical public safety infrastiucture to provide robust emergency firefighting to all 
co:tn:tnunities in San Francisco. 

San Francisco continues to improve our City's resiliency each day through our ongoing investments 
in public infrastrncture and equipment. Our Capital Planning Program coordinates much of these 
investments by conducting strategic long-term planning across major programs and projects, 
including the Emergency Firefighting Water System and Earthquake Safety and Emergency 
Response (ESER). The ESER bonds approved by voters in 2010 and 2014 have funded 
improvements to cisterns, pipelines, and critical public facilities that improve the City's ability to 
respond in emergencies and to fight fires. In addition, through the City's annual budgeting process, 
we ,vill continue weighing resources to improve public safety and the operational readiness and 
e1nergency response capabilities of our departments. For example, our most recently adopted 
FY 2019-20 budget includes funding for five new hose tenders to replace and enhance the 
Fire Department's aging equipment. 

In March 2020, tl1e voters of San Francisco will once again vote on a new $628.5 million ESER 
bond measure. Included in the proposal is an investment of an additional $153.5 million for the 
Emergency Firefighting Water System. 

We appreciate tl1e opportunity to comment on tl1e Civil Grand Jmy report findings and 
reco:tn:tnendations. Moving fo1ward, and as appropriate, tl1e City plans to analyze many of the 
recommendations as part of our next 10-Y ear Capital Plan. 

A detailed response from the Mayor's Office, City Administrator's Office, Fire Department, 
Public Utilities Commission, and the Department of the Envitonment is attached. 

Each signatoiy prepared its own responses and is able to respond to questions related to its 
respective part of the report. 

1 DR. CARLTON 8. GOODLETT PLACE, ROOM 200 
SAN FRANCISCO, CALIFORNIA 94102-4681 

TELEPHONE: (415) 554-6141 



Sincerely, 

London N. Breed 
Mayor 

Harlan L. Kelly Jr. 
General Manager, Public Utilities Commission 

Naomi Kelly 
City Administrator 

Q 

Jeanine Nicholson 
Chief, Fire Department 

Deborah Raphael 
Director, Department of the Environment 
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Wlllbe 
Implemented 

Implemented 

Requr,.,.further 
analy,ls 

Requlre,;;furtl>cr 

analysis 

Implemented 

Implemented 

thanMayl,2021. 

En,u!1ngthatSanFr.,ndscoha:the 
lnfro,uu~ureandrc,sourec:tobewell 

laterthanMarch1.2021,forapprovalno!ater 
thanMayl,2021. 



R"portTIIJ., 
[Publication Date) 

AcgrcsolvclyExpand 
andEnhanceOur 

Sy:tcm 
[JuW17,2019J 

Tool.au,; 

A{:gresolvelyE,i:pand 
andEnhanceOur 

System 
[Julyl7,2019J 

AcgresolvelyE,i:pand 

Sy:tcm 

[iuw11.2019J 

AcarcsoivclyExpantl 
and Enhance Our 

Sy:tem 
(Julyl7,201!1] 

watNwpplyforfircfl!l/ltinffafteramaJor 
carthquak«. 

GencralManager,San A{:reew)!h!he 
FrandscoPublkUtlllt!c: flndinc-
Comm·oslan 
[September15,2019] 

GeneralManacer,San Aereewl!h!he 
Frand,coPublkUt!lltfeo finding 
Commission 
[Scptember15,2019j 

GencralManage,,San 01:agn,e,partfolly 
FranclscoPubl!cUtll;tieo 
Commls,:ion 
[Septembe,15,2019] 

GeneralManager,San Dloauree,partlally 
FrandocoPubllcUtllltics 
Comml.:lon 
j5e:,tember15,2019] 

GenernlManager,San AcreewJththc 
Franc!ocoPublkUt!llt!eo flndinc 

[SeptemberlS,2019] 

findlnEResponseTcltt 
.. 

!forfll) 

" [forF1-F6J 

[forFl-H,J 

Ro,pondcntAssi&ncdby Recommendation 
CGJ Reoponso 

[Re•pon:eDueOateJ (lmplementatlon) 

GeneralManager,San Wlllbe 
F,andocoPubllcUt!lltfr« lmplcm«nted 

[Sepu:mber15,2019J 

GeneralManager,Son Requires further 
Frandocol'ub)kUtilltfe, analyc.l~ 

[Sepu:mhr15,2019) 

GeMralMonager,San 
FranclocoPub-lkUtflltf«o Implemented 

Comm!ssfon 
fSeptember15,2019j 

GeneralManager,Son flequ!resfurtncr 
Frnndscol'ubllcUt!lltl<'> analy:i: 

[SeptembcrlS,2019] 

Gen«ralMonaner,San 
FrandocoPubllcUtll/tles Implemented 

[Septcmber15,2019) 
Cec,o,<swd<,<e,o,•eaw,,d,, 

Pfonhaslor>c,:t.,ndlngfundlncprfnclplesto 
(;Llfdetheprlor!tlzotlonofpubltclnfraotructure 
lnve:.tment::.Thesclnvcstment:::i,etlere<l:(1) 
addre:olegoland/orreeulatorymandatei;(2) 
enwrepublJcsofotyandenhancereolllence;(3) 
p,cser.ea:;set::andpromote:ustolr,ablllty;(4) 
adv.rnceplanncdandprogrammatlcneeds;ond 
(S)promotecconomlcd«velopment.lnthe 
next10-YearC,,p)talP!onand!h,,.-..e!hotfo11ow, 
theC!tywlllcontlnuetoanalyieprJor!ty 
project::andprocram:andldentlfysources!O 
adv:mcetho:;eprklrltleo.Commfttlngto<'nt!reW 
fund!ngaslni_:leprocramoutaFcontcxtand 
withoutreg,,rtlfor!hetr,ide.offsofthat 
commltmentwouldbeoutofstepwlth!he 
Clty'slonc:;tondlngandhlcf>lyrcg3rd"d""plml 
~!annlncpro=••ndllkelycr«3W•f!Jfllf!cant 
wlner;,bllltieocbewhere)nthe portfolio. 

Er,:urlnnth;,tSanF,and,cohas!h" 
infro>1n1~mandre<ource,1obewell 
prep•redtoflghtflreo!n;,llp.,raof.S.n 
Fr;,ndscols,ome!hlng!hatw~lbei,focu:of 
thenext1Q..YearC,,pltalPlan.Per 
AdmlnlstratlveCode3.20,thiltl'lanmu:;tbe 
oubm!ttedtothcMayorand8oardnolatr,r 
thanMardilofeaohodd-num!x,rcdyearfor 
approv;,lnolaterlhanMayl.Th«requeotcd 
pre::en1"tlonwouldbedel!ve,edaspartofthat 
P!an's<ubml,:olontoeMblehollstlcplannlnB 
ocra<:SanFrand:;co'sr.,,menrechalleni:es. 
Updates;,vallableon!hlstlmcllnewouldbc 
lnduded.TheCltyc:rnnatdlscu,:o!heproject 
andtlme11neuntlltheESER2010plonpa;se;, 
Forthlsrea:;c,n.thcCltywlllsync!hi:; 
re<:ommeno'atlonwlththeC,,pltalPl;,n,and 
push boc~ !he tlmellne to DecembN31, 2021. 



A1,l!lf"'-•!vclyf.xpand 
and Enhance Our 

System 
[July17,2019J 

Tool.an,: 
AimresslvelyExpand 
3nd€nhonce0ur 

System 
[JulyH,2019] 

A{:cresslvelyExpand 
and Enhance Our 

System 
[July17,2019j 

A{:gresslvelyExpand 

System 
[July17,2019] 

Toot..>t<e: 
AcgreoolvelyExpand 

andEnhanceOur 

System 
[July17,2019) 

General Manager,San A{:ree wllh !he 
F,-,.nc!<coPubllcUtllltles flndlng 
C,,mmlssron 
(S<'pWmber1S,2019J 

GeneralManai:er,San A{:reewlththe 
FranclscoPubllcU1lll1lcs finding 
U'.lmm),:<lon 
jSept<>mberlS,2019) 

General MaMg<,r, San Oisacree, wholly O.,d;lons abou1 procrammlngand fundin~ R1 
Frandscs,PublicUtll!tles levelsoffutureESERbondcandolher [forH·F6] 

complementarysourccsthatcouldsupportthe 
e,panoionoflheAWSSh;,veyettobemadc. 

General Manager, San Df;agrcc, wholly Deds!oru: 3boutprogramming ond funding 
FrandscoPubl!cUtllltle< levelsolfuturcESERbondsandolher 

[SeptemberlS,2019] 

complcmentorysourceslh3tcouldsupportlhe 
expanoionoflheAWSShaveyettob.,mode. 

GencralManager,San Requires further 
FrandocoPublfcUtlllr)es analyo!s 

I""""'""''"""'"· fo,· '"""'"""'""•''"'" ,S U'.lmmlsslon 
[SeptemberlS,2019] 

GeneralManager,San Wlllbc 
FrandscoPubllcUtllltles Implemented 

[Sept<>mber1S,2019J 

GeneralMaMgcr,San Requ!re:.further 
FtandscoPub!icU!lllties analyst,: 

[Sept,,mb,,rlS,2019] 

Genera1Mananer,S3n W!llbe 
Ft3ndscoPubllcUtil!lie< lmplcmented 

GenetalManogc,,San Requ!re:.further 
fr;;nc!scoPublkUtllldes aMlysls 
U'.lmmlss[on 

[September1S,2019J 



System 

(Ju~17,2019] 

System 
[July17,2019] 

FrandoccPubllcUtllltleo findlni: 
Commission 
[Septemberl5.2019J 

GeneralManager,San Dloaeree,partially 
FrandocoPubllcUtllitles 
Comm· 0 • n 
(Septemberl.S,2019] 

GenerolMonagcr,San Clsa;-;ree,par>Jolly 

[Scptcmberl.S,2019) 

from the dty'; munfdpal water"l'5tem 
(MWSS),whld,lsqultcccn,ervatlvcandhlch/y 
unl!kelyevenafterawiomkevent.The 

Dfaagree,partial!y ThetfWSwasbulltaftcrthe1906earthquake, 
Tool..ate: and!rr..loc:a!lon,prlmar!ly!nthenorthcast 
Aru;reo:lvelyExpand portfonofSanFr.>ncisco,correspondstolhe 
andEnhanceOur locationofthema/orltyofthedty'spopulatlon 

System 
[Ju~17,2019j 

Aru;reoslvelyExpand 

System 
[Julyl7,2019] 

nelc:hborhood<. 

thereforcrequirefncreasedattention. 

GcneralManoger,San Clsagree,wholly 
FrancisccPubilcUtilltfeo 
Commis..ion 
(Septembcrl.S,2019] 

atthattlme.Slnce2010,theSFPUC,SFfO,and 
PublJcWork>.havemadecrltlc:allmprovements 
totheedstfngEFWSsystem.ExP<1ndJngthe 
EFWS prior to ensurlni: that the existing EfW5 
lore:.rtlentandreliablewoutdhaveccntradkted 

maintienanc:epr::ictf<:<>lsnotnec:"'sary(l.e. 
fiu,hlngofanon-potablewaters~tem). 

MalntienanceRecommcndatlons,CS.199Task 
HTM: 
Malntenancelle<:ommcndatfonl:Conflrmthat 
allAWSSao:.et:;areentcr,,d!ntoCDD'sao:.et 
monacemento~tem and PM's are "'tobll,hed 
SFPUCRe,ponse:AIIAWSSao:;et\o,;atlonsMe 
entcrcdln!oCOD'sMmdmoandGISdatabaoes. 
PM'saree<tob!rohedfurrecularmalntcnance. 

MalntenanceRe<:ammenda!lon2:Pcrform 

accotdancewlthmaintcnanceplorrs. 

Malntcn;,nceRe<:ommendatlon3:Check,flush 

R6 TheSFPUC,theSFFDondtheSFOepartmentof GeneralManac:cr,San Wil!M 
[furF8"F9] theEnv/ronmentshouldorudyaddlngoalt- Frand,ccPublkUt!ll<leo lmplemente<l 

RI> TheSFPUC,theSFFDandtheSFOcµ.:mmcn,of GeneralManauer,San 
[forFS-f9) theEnvlronmentohouldstudyaddlngsalt- Frand:coPublkUtllltles lmplemnnted 

Supervloor~bynolaterthanJune30,2021. 

GeneralManacer,San 
FrondocoPublicUtil!ties !mplementcd 
Comml::!on 
[Sept1'mber15,2019) 

GeneralManage,,San Has been 
Frandsc,;,PublioUtilltle~ Implemented 

jSeptemberlS,2019) 

SFPUCandSFfOwlllccmpletethloorudyby 

SFPUCandSFfDw!llcompletethlosrudyby 

SFPUCnndSFFDwlllccmpletethlsanal~i<by 

(a)Sl'PUClmplement:;~bestpractic<.-<•forthe 
ma!ntenanc:eofAWSSasset:;lnccllaboratton 

Prccram. 



AGsres,1,,.,[yExpand 

and Enhance Our 

System 
[July17,2019] 

Gcr.eralManagec,San 01,ayw,partlally 
franclscaPubl!cUll\ltloo 
Commls.:!on 
[SeptemberlS,2019) 

GeneralMonacer,Son W;llbe 
FranclscaPubllcUtllltles implemented 
Commls,ton 
[ScptemberlS,2019] 

S~FO ~nd SFPUC will wcrl: tocother to amend 
1heMOUbyJune30,2020. 



Rl!portTltle 
[PublkationDate] 

Tool.ate: 
AggresslvelyE>:pand 

[Julyl7,2019] 

TooLm,: 
A/lereos!V<>ly&fl'lnd 
andEnh<mceOut 

System 
[July17,2019) 

Tool.ate: 
Aggresofvely&pund 
and Enhance Our 

System 
[Juty17,1019] 

Tool.ate: 
Atmreso1vely&pand 

Sy,:tem 
[July17,101S) 

RespondentA>,!gn..dby Flndin&Re:aporu:,, 

[Respcn<:~ue Date] (Aj;r.,e/Disagroe) 

Agreewlththe 
~ndlnc 

Chlef,S..nFrand::coFlre Agree with the 
OepanmMt findlnc 
[Scptember15,2019] 

Chlef.S.nfrancisco Fire Dloac:ree,partfolly 
Department 
!Se1m,mber15,201SJ 

Chlef,SanFrandscoF!re Olsagree,partfol!y 
Department 
[SeptemberlS,2019) 

Act Now Before ltls F3 App,oximately]O cisterns have rncently been Ch[cf,Son Frand,co Fire Agteewlth the 
Too late; added with funds from E5£R bond,, butdste,ns Department flndlnc 

AgcresslvelyExpand l'"''°""'°""'"'°''""'"rnct,,o,wa"e, [Septemhe,15,2019] 

System 
[Julyl7,2019J 

Flndlngflqon~Tert 

Ciotemsse...,.,a,oncofmanylm;:,ortanttoolo 
fotu:cl:>ythcSFFD!nre:ponsetoadisaster. 
Cistemlocatio'15-a,e:tratcclcallylorated!nthc 

Cltylnthecventofama)orconflacrat!onto 
a:<f<tas a ·oemarcat1on Une· on someofThe 

pro~ldlnctheFlreDep.,rtmentaccessto 
m/lllonsofc:>llonoofwat<!flnancmerccn,:y. 

~ 

[farF#] 

jforFl-F6] 

Recommendation RespondnntA<oigned l:>y Re('.Omm~ndatlon 
(textmaybcdupllcatedductospannlncand CGJ Response 

multiple respondent effo=) fR.c:;pon;e Due Date] (Implementation) 

Chlef,Sani'rnnclsroF!re Wlllbe 
Depu,...mcnt Implemented 
[Sepwmb<>,15,2019] 

Wlllbe 
Implemented 

Rerommendatlcm Rcop<>n;eTW 

EmurlncthatSanFr.,nd:rohasthc 
lnfr.>structurnandrc:oum,,;tobewdl 



System 
[Jurf17,2019j 

AcrNowadoreltls 
Tool.lie: 
Aecrasslve)yE>cpand 
and Enhance Our 

System 
[M;17,2019J 

ActNowBeforeltlo 

Agsrc::/wlyE:<pand 
and Enhance Our 

Sy:tem 
!July17,2019] 

System 
[July17,2019j 

System 
[July17,2019J 

F3 App;o,Jmately30cistcrnshawrecentlybeen Chlcf,~nFrand,coFire A{Jrncwlththe 
added with funds from ESER bond,:, butdsterns O<lpaftment /indlni: 

[Septemberl5,Z□ l9] 

Chlef,SanFrandocoFfrn Ai_:roew!!hthe 
Department finding 
[Septemberl5,Z019) 

protocdonthroui;houtS..nFrandsco.Slncethe 
p,,=i;eofthe~r.;rEarth9uakeSafetyand 
EmergencyRc:ponoe8ondin2010,thethree 
aaendeohavebeenlmplementlngprojectsto 
improvetheAWSSoyotem's;efamlcrellabtt!ty 
andrangeofcov,erili;e.E;nhandngtheAWSS 
mnceofcow,agetoallareasoftheC!tywould 
requfrethealloc:.ationoffundotodoso.The 
thrneas,,nde:wlllcont/nuetodevdopand 
lmplementproJcct:.utllltlnl(newandproven 
technolo(tlasthatlmprovcuponthemf()lnol 
systemde,;icn.Thernhavebeenmany 
advancement,: ln earthqua~e w..!mntpipeline 
de:l!l" 4nd material<, h'fdr:int,:, and selsmk 
v:,\,,,,.<lncethce3,ly19QD.,andtheClty 
lntendorouoethcbeotpa::/bletcchnology 
avallabfetomeettheperfom,anceotond3rdoof 

Chi<>f,Sanfrand,coFlre Willb,:, 

Deportment !mplement~d 
[SeptcmberlS,1019] 

Chief.SanFundocoFlfe Wlllbe 
Department implemented 
ISeptcmberlS,2019) 



Toolate; 
AGcresslvelyExpand 
andEr,hanreOur 

System 
[Julyl7,20l9] 

Af:[lreoolvelyExpand 
andEnhanceOur 

Sysrom 
[July17,2019] 

AecresslvelyExpond 
and Enhance Our 

System 
[July17,2019] 

TooL.te: 
!¼mresslvelyExpand 

System 
[July17,2019] 

Chicf,SanFranciscoFlre A{:rnewlththe 
Department r.nding 
(SeptemberlS,20!9] 

Dl,acree,wholly Oecislon,ab<>utµrogrammlngandfundlng 
levcl:offururnESERb<>ndsandother 
complemcntarysourcesthatcould:upportthe 
e><pans/onoftheAWSShaveyettobemade. 

Chld, San Frand,co Ffre Dl~•gn,e, wholly Decisions about programm!ngand funding 
Department levdsoffutureESERbond,andother 
[SeptemberlS,2019] complemcntaryoource,1hatcouldsupportthe 

e,ipansionoftheAWSShaveycnobemade. 

Dl:ai;ree, wholly Oeds!on:aboutprogrammlngand fundln6 
lev~lsoffutureESERbondsandother 
c:omplemcnt:,ry,aourceothatcouldsuppartthe 
c~paralona/theAWSShaveyettobemade. 

Act Now Before ltls Fl The exfatlngPortable Water Supply System Chief,San Frnndsco Fire A{treewith the TheRreDep,rtmenth.lsbeenallocated 
fundlnr;topurchaseflveunlrst.h,oughfunds 
fromtheFY1S-20Cltybudgetandana!loc.atlon 

TooL.te: (PWSS)lnventoryfslnadequate,lnve,;dngln Deportment flndlng 
Aecres:lvely Expand mo1e PWSS hose tenders would provide a [Sepcembe, 15, 2019] 
andEr,hanceOur relatlvdyqukk,coot-dfealveinterlmmeanoto 

System 
f)ulyl7,2019J 

lmproveprotecdonofthe:outhemand 

Ac! Now Before ltls FB Redundancy Is an Important feature of an Chiof,S,,n Fr.lnci,;w Fire Aeree with the 
emerg_encyRreflght/ncwatersystem D<>partment finding 

Ae,:,.,.slvelyExpand [SeptemberlS,2019] 

System 
[July17,2019] 

Wlllbc 
Implemented 

SFPUCandSFFOwfllcompletethlsstudyby 
Junc30,2021. 



AeacesslvelyExpond 
and Enhance Our 

System 
[Julyl7,2019] 

t,.e3,esslvelyExpond 
andEnhanwDur 

S\f'lem 
[July17,2019J 

A!lwesslvelyE><pand 
and Enhance Our 

System 
[luly17,2019l 

ActNowBdo,eltl; 
Tool.ate: 
AGwe:olvelyE><pand 
andEnhanceOur 

System 

[Julyl7,2019J 

nel&,borhoods. 

Chl<if, S..n frondoco Fire Olooi;re<i, partially Whlle Ith true that the Sfl'UC and SFFOare R6 The SF PUC, the SFFD and the SF Department of Chlef,San Francisco Fife Will be 
Dep,,rtment [forf8·FS] theEnvlronment,hould:tudyadd)ngsalt- Department Implemented 

[September 15, 201S] 1::::;t~::,;;:::~;:!:::.:o:~:;':::,:'., l;:,:::•~:'~,:,;;::~;~,;:~;:;:;::]:;I !September 15, 201S) 

Chlef,S..nFranclscoFlre Dl,agrc-e,partlally 
Deportment 
[Septcmber15,2019] 

Chiel,S<lnFranclocoflre Dlsaar.-e,partlally 
Deportment 
[Septemkr15,2019] 

Publlc Works have made crlt!col Improvement:. 
to the a.:lotlnc EFWS system. E><pandlnc the 
EFWSprlortoen,urfncthattheexlstlnrrEFWS 
lsre,lllentandreliabl<,wouldhovecontrad!c:tcd 
b<.'$tenn1nwrfncprac;tlceo.TheSFPUCondSFFD 
at<,developlngplansthatwouldlmplementa 
re:;llient,rnbu<t,andredundantpotableEFWS 
fortheWest</deofSanFrandsco.Thepotable 
EFWSthatl::be!ngdevelope<landano!yzed 
would propose thebe;tmethodforbrlnglnga 
robustondr""ll!cnth!ch-pre:;rureflreffchtlnc 
wot,:,rsystemtotheWeote,nnelij,borhoodsln 
S..nFrond:cotrnltfao;apableofprovldlngw.,ter 
10theSfFDllrofl&,tcrsa11hehli:h•i:m,,:sum 
neededforllreflghterstocombat!arcefir<es 
af1erase!smicevent,andfsllkelytolndude 
over 14ml1""-' of new EfWS pipeline,: and 
p-orentlallytwon=pumpstatlonsllkelytobe 
supplfedbyfourwoter,ource,.TheSFPUCand 
SFfD'opot.obleEFWS!::belncde:Jc:nedtna 
mannerthiltallowsforacllltyandtheffc,dbll!ty 
1oaddnewte<:hnologiesandwatet<0ur=, 
and!namannerthatallow:theplp!ncnetwork 
tobeextendcdfnthefuturetoserveaddJtlonal 

[forH2J 

Chlef,S.,nFrandocoFlre Will be 
Department Implemented 
[September15,2019j 

SFPUCandSFFDwlllcompleteth!sstudyby 

JuneJD,2021. 

SFPUCnndSFFDw!llc,::,mpleteth!sanaly,lsby 
June30,202l. 

mdnlni:s!nthefutureforlmproved 
oollaboratJon.SFFOandSFPUCwfllwork 
toi;cthcrtoamendtheMOUbyJuneJ0,2020. 

(a)SFPUClmplcmenio·b<,,tpr.ictlce,;•forthe 
malnteMnceofAWSSas:et<lnco!!aboratJon 



Report TIiie 
[PuHcationOate] 

Acsre<<lvely8<pond 
and Enhance Ou, 

Sy;tem 

[Juty17,2019) 

Am:resolvelyE><pand 

andEnhanceOur 

System 
[Julyl7,2019) 

A(mrcs,!velyE,tpand 

System 
[July17,2019) 

neighborhood,:.. 

Re<ponde:~ .. !gnedby FindingRe1:pon"" 

(1te:;po=:Oue011teJ (Ag:ri,e/De:.>grne) 
FindintRe1<pon,..,Text 

Olsasre<-',wholly 

Df:ayee,wholly Decl.ionsaboutpro11ramm!ngandfundlng 
level,offutur,,ESERb<ond•ondother 
mrnplementorysourc,,sthatcouldsupporttht> 
e~pans1on of the AWSS have yet to be made. 

RespondentA,.sliinedby Recommendation 
Oil Respon,.., RerommendatlonRe•ponseTo,xt 

{Re•poos,,DueDateJ (lmplcment..>tlon) 



RepartTit!e 
{PublkalionDat~J 

ActNowSdoreltls 
Too Lat": 
N.:cresolwlyE>cpand 
and Enhance Out 

System 
(lulyl7,20l9] 

RespandentAsslgnedby 

= 
(1te:;pon:<eDueDate] 

FlndlngRespan::<: 
{A{:ree/D!,;acree) 

FlndlngRe,;pon::eText 
M 

fforfll] 

Supervl<or~bynolMerthanJune30,2021. 

Re<p<>11den1Assirnedby Recommendation 
CGJ Respome Recommendatl<>n Respcru.t!Tat 

[Re:;paru.o Due Date] {lmplemema,t!an) 

Wlllnotbe Notappllc..bletothe5onFrnndscoDep;,rtment 
lmplcmente<l oftheEnvlror,ment 
bec..uoeltl<not 
warnrntedor 
reasonable 



Civil Grand Jury 2018-19 Report: 
Act Now Before It Is Too Late: Aggressively 
Expand and Enhance Our High-Pressure 

Emergency Firefighting Water System 

John Scarpulla 
SFPUC 

ONE 
Building Our Future 



► Emergency Firefighting Water System (EFWS): A high
pressure fire-suppression water system built after 1906 
earthquake 

► Ownership transferred to SFPUC in 2010 

► SFFD is the end user: System improvements and 
expansion approved by SFFD, SFPUC, and Public Works 

► Hydraulic Modeling utilized to guide decision making. 

ONE 
2 

Building 011r Furu,-e 
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t 

► Evaluation of EFWS when transferred to SFPUC: 
,, Using modern seismic resilience capability analysis looking for 

vulnerabilities, leading to immediate and future projects 
,, 47% system reliability for median flow of water needed by SFFD to 

fight fires after 7.8 earthquake 

► Since 2010 - SFPUC, SFFD, and Public Works have been 
implementing projects to improve the EFWS. 

► Projects completed utilizing Earthquake Safety and 
Emergency Response Bonds: 
,, 2010 Bond: $102 million for EFWS capital projects 
,. 2014 Bond: $54 million for EFWS capital projects 

'I 
I - - - - - - - - --- ~ .._ ___ ._...__. ------~- _ __._. 

~ Wa~er 

ONE 
Building Our Furu, e 



Key ESER Projects Comple ed 

► EFWS Reliability upgrades at three primary source supplies: 
,, Twin Peaks· Reservoir, Ashbury Heights Tank, and Jones Street Tank 

► Replaced engines and installed remote control capabilities 
for Seawater pump station #1 

► Installation of 30 new cisterns: 
, 15 in the Sunset and Richmond districts 

► Electronic Control Improvements 

► 6 pipeline and tunnel projects 



► Seawater pump statiot1 #2 

► 19th Ave. Pipeline: 
► Bidding Feb 2020 

► Ashbury Bypass Pipelir1e 

► Clarendon Supply Pipe~line 

► . Irving St. Pipeline 

► Terry Francois Blvd. Pi~)eline: 
, Phase 1: completed 

,, Phase 2: Bidding 2019 

Und rway 
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Development Projects 

► Large Development Projects install EFWS 
pipes within their development boundaries. 

► SFFD & SFPUC negotiate with Developers for 
projects outside of the development 
boundaries. 

► Mission Rock 

~ Mission Bay 

► Pier 70 

► Potrero Powerplant 

► Potrero Hope SF 

► Sunnydale Hope SF 

► Park Merced 

► Candlestick 

► Hunters Point/Shipyard 

► Executive Park 

► Visitation Valley 

► India Basin ONE 
7 

Building Our Futur·e 



I 

► Developed a prelim'inary list of potential 
projects that SFPUC and SFFD continue to 
develop and analyzE= 

► Preliminary projects range in scope: 
,. Pipeline projects 
,.. New water sources 
,, Infirm area projects 

► Citywide with a focus in areas that have ~ 
limited access to thE~ EFWS V 

~ Wate~ 

ONE 
8 

Building Our F11ture 



9 

Conceptual Alignment for 
Potential Westside Potable EFWS 
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Mov1 g Forwar 
► Continue to implement EFWS projects usin.9 remaining 2014 

ESER Bonds: estimated completion end of 2021 . 

► Continue to perform routine and high-qualit_y maintenance on 
the EFWS to ensure it is in good working order: ongoing 

► 5 Hose Tenders in FY19-20 Budget (4 in City Budget, 1 from 
State) 

Continue to conduct regular emergency response trainings 
with all applicable City agencies, wllile also working 
colJaporatively 10 enhance the scope and frequency of 
tra1n1ngs: ongoing 

Memorialize a detailed roadmqp for annual emergency 
resP,onse exercises in SFFD-SFPUC Memorandum of 
Unaerstanding: 6/30/2020 

11 
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► SFPUC and SFFD complete seawater pump station study: 
6/30/2021 

SFPUC to continue efforts to complete more detailed analysis 
of emergency firefighting water needs within neighborhoods: 
6/30/2021 

► Develop a robust and thorough plan to ensure the City is well 
prepared to fight fires in all parts of San Francisco in the event 
of a 7.8 earthquake: 12/31/2021 

,,, Quarterly presentations to SFPUC Citizen Advisory Committee I·~(~ 
and increased community meetings: ongoing ~ 11-iater 

ONE 
11 
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E WS in the Capital Plan 

► Recent Funding 
:,- ESER 2010: $102.4 mill ion 
,, ESER 2014: $54.1 mill ion 

► FY2020-29 Capital Plan 
► ESER 2020: $153.5 million 
,, SFPUC Funds 
► Future ESER Funds 

ONE 
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City Hall 

BOARD of SUPERVISORS 
1 Dr. Carlton B. Goodlett Place, Room 244 

San Francisco 94102-4689 
Tel. No. 554-5184 
Fax No. 554-5163 

TDDfI'TY No. 554-5227 

DATE: September 16, 2019 

TO: Members of the Board of Supervisors 

FROM: ~ gela Calvillo, Clerk of the Board 

SUBJECT: 2018-2019 Civil Grand Jury report, entitled 
"Act Now Before it is Too Late: Aggressively Expand and Enhance Our High
Pressure Emergency Firefighting Water System" 

We are in receipt of the following required responses to the San Francisco Civil Grand Jury 
report released July 17, 2019, entitled: "Act Now Before it is Too Late: Aggressively Expand 
and Enhance Our High-Pressure Emergency Firefighting Water System." Pursuant to California 
Penal Code, Sections 933 and 933.05, named City Departments shall respond to the report within 
60 days of receipt, or no later than September 15, 2019. 

For each finding the Department response shall: 
1) agree with the finding; or 
2) disagree with it, wholly or partially, and explain why. 

As to each recommendation the Department shall report that: 
1) the recommendation has been implemented, with a summary explanation; or 
2) the recommendation has not been implemented but will be within a set timeframe as 

provided; or 
3) the recommendation requires further analysis. The officer or agency head must define 

what additional study is needed. The Grand Jury expects a progress report within six 
months; or 

4) the recommendation will not be implemented because it is not warranted or 
reasonable, with an explanation. 

The Civil Grand Jury Report identified the following City Departments to submit responses 
(attached): 

• Office of the Mayor: 
Received September 16, 2019; 

• General Manager of the San Francisco Public Utilities Commission: 
Received September 16, 2019; 

• Public Utilities Commission: 
Received September 11, 2019 

• Fire Commission: 
Received September 12, 2019; 

Continues on next page 



Act Now Before it is Too Late: 
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• Fire Department: 
Received September 16, 2019; and 

• City Administrator: 
Received September 16, 2019. 

• Department of the Environment 
Received September 16, 2019. 

These departmental responses are being provided for your information, as received, and may not 
conform to the parameters stated in California Penal Code, Section 933.05 et seq. The 
Government Audit and Oversight Committee will consider the subject report, along with the 
responses, at a hearing on September 19, 2019. 

c: 
Honorable Garrett L. Wong, Presiding Judge 
Sophia Kittler, Mayor's Office 
Kanishka Karunaratne Cheng, Mayor's Office 
Andres Power, Mayor's Office 
Sally Ma, Mayor's Office 
Rebecca Peacock, Mayor's Office 
Jon Givner, Office of the City Attorney 
Ben Rosenfield, City Controller 
Todd Rydstrom, Office of the Controller 
Peg Stevenson, Office of the Controller 
Tonia Lediju, Office of the Controller 
Alisa Somera, Office of the Clerk of the Board 
Debra Newman, Office of the Budget and 

Legislative Analyst 
Severin Campbell, Office of the Budget and 

Legislative Analyst 
Reuben Holober, Office of the Budget and 

Legislative Analyst 
Jennifer Millman Tell, Office of the Budget and 

Legislative Analyst 
Rasha Harvey, 2018-2019 Foreperson, San 

Francisco Civil Grand Jury 
Lori Campbell, 2017-2018 Foreperson, San 

Francisco Civil Grand Jury 

Naomi M. Kelly, City Administrator, Office of the 
City Administrator 

Lynn Khaw, Office of the City Administrator 
Brian Strong, Office of the City Administrator 
Debbie Raphael, Director, Department of the 

Environment 
Peter Gallotta, Department of the Environment 
Charles Sheehan, Department of the 

Environment 
Jeanine Nicholson, Chief, Fire Department 
Theresa Ludwig, Fire Department 
Stephen Nakajo, President, Fire Commission 
Maureen Conefrey, Fire Commission 
Harlan L. Kelly, Jr., General Manager, San 

Francisco Public Utilities Commission 
Juliet Ellis, San Francisco Public Utilities 

Commission 
John Scarpulla, San Francisco Public Utilities 

Commission 
Christopher Whitmore, San Francisco Public 

Utilities Commission 
Ann Moller Caen, President, San Francisco 

Public Utilities Commission 
Donna Hood, San Francisco Public Utilities 

Commission 



OFFICE OF THE MAYOR 

SAN FRANCISCO 

Septembet 16, 2019 

The Honorable Garrett L. Wong 
Presiding Judge, Superior Court of California, County of San Francisco 
400 McAllister Street, Room 008 
San Francisco, CA 94102-4512 

Dear Judge Wong, 

LONDON N. BREED 
MAYOR 

In accordance with Penal Code 933 and 933.05, the following is in response to the 2018-2019 
Civil Grand Jury Report, Act Now Bqore It Is Too Late: Aggressiveb, Expand and Enhance Ottr 
High-Presst1re EJJm;genry Firefighting !Wc1ter Sj1stem. We would like to thank the members of the 
2018-2019 Civil Grand Juiy for their interest in disaster preparedness and in improving the resiliency 
of our critical public safety infrastrncture to provide robust emergency firefighting to all 
communities in San Francisco. 

San Francisco continues to improve our City's resiliency each day through our ongoing investments 
in public infrastrnchtte and equipment. Our Capital Planning Program coordinates much of these 
investments by conducting strategic long-term planning across major programs and projects, 
including the Emergency Firefighting Water System and Earthquake Safety and Emergency 
Response (ESER). The ESER bonds approved by voters in 2010 and 2014 have funded 
improvements to cisterns, pipelines, and critical public facilities that improve the City's ability to 
respond in emergencies and to fight fires. In addition, through the City's annual budgeting process, 
we will continue weighing resources to improve public safety and the operational readiness and 
emergency response capabilities of Ol1f departments. For example, our most recently adopted 
FY 2019-20 budget includes funding for five new hose tenders to replace and enhance the 
Fire Department's aging equipment. 

In March 2020, tl1.e voters of San Francisco will once again vote on a new $628.5 million ESER 
bond measure. Included in tl1.e proposal is an investment of an additional $153.5 million for the 
Emergency Firefighting Water System. 

We appreciate the opportunity to comment on tl1.e Civil Grand Jmy report findings and 
recommendations. Moving forward, and as appropriate, tl1.e City plans to analyze many of the 
recommendations as part of our next 10-Y ear Capital Plan. 

A detailed response from the Mayor's Office, City Administrator's Office, Fire Department, 
Public Utilities Commission, and the Department of the Envitonment is attached. 

Each signatoi-y prepared its own responses and is able to respond to questions related to its 
respective part of the report. 

1 DR. CARL TON 8. GOODLETT PLACE, ROOM 200 
SAN FRANCISCO, CALIFORNIA 94102-4681 

TELEPHONE: (415) 554-6141 



Sincerely, 
' , 

London N. Breed 
Mayor 

Harlan L. Kelly Jr. 
General Manager, Public Utilities Commission 

Naomi Kelly 
City Administrator 

Jeanine Nicholson 
Chief, Fire Department 

Deborah Raphael 
Director, Department of the Environment 
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Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F4 The City’s high-pressure emergency water 
supply system, known as the Auxiliary Water 
Supply System (AWSS), does not cover large 
parts of Supervisorial Districts 1, 4, 7 and 11, 
roughly one-third of the City’s developed area. 
As a result, these districts are not adequately 
protected from fires after a major earthquake.

Mayor
[September 15, 2019]

Agree with the 
finding

The SFPUC, SFFD, and San Francisco Public 
Works (SFPW) are committed to increasing fire 
protection throughout San Francisco. Since the 
passage of the first Earthquake Safety and 
Emergency Response Bond in 2010, the three 
agencies have been implementing projects to 
improve the AWSS system’s seismic reliability 
and range of coverage. Enhancing the AWSS 
range of coverage to all areas of the City would 
require the allocation of funds to do so. The 
three agencies will continue to develop and 
implement projects utilizing new and proven 
technologies that improve upon the original 
system design. There have been many 
advancements in earthquake resistant pipeline 
design and materials, hydrants, and seismic 
valves since the early 1900s, and the City 
intends to use the best possible technology 
available to meet the performance standards of 
the SFFD.

R1
[for F1-F6]

By no later than December 31, 2020, the Mayor, 
the SFPUC, the SFFD, and the Office of 
Resilience and Capital Planning should jointly 
present to the Board of Supervisors a detailed 
plan to ensure the City is well prepared to fight 
fires in all parts of San Francisco in the event of 
a 1906-magnitude (7.8) earthquake.

Mayor
[September 15, 2019]

Will be 
implemented

Ensuring that San Francisco has the 
infrastructure and resources to be well 
prepared to fight fires in all parts of San 
Francisco is something that will be a focus of 
the next 10-Year Capital Plan. Per 
Administrative Code 3.20, that Plan must be 
submitted to the Mayor and Board no later 
than March 1 of each odd-numbered year for 
approval no later than May 1. The requested 
presentation would be delivered as part of that 
Plan’s submission to enable holistic planning 
across San Francisco’s resilience challenges. 
Updates available on this timeline would be 
included. The City cannot discuss the project 
and timeline until the ESER 2020 plan passes. 
For this reason, the City will sync this 
recommendation with the Capital Plan, and 
push back the timeline to December 31, 2021. 

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F4 The City’s high-pressure emergency water 
supply system, known as the Auxiliary Water 
Supply System (AWSS), does not cover large 
parts of Supervisorial Districts 1, 4, 7 and 11, 
roughly one-third of the City’s developed area. 
As a result, these districts are not adequately 
protected from fires after a major earthquake.

Mayor
[September 15, 2019]

Agree with the 
finding

The SFPUC, SFFD, and San Francisco Public 
Works (SFPW) are committed to increasing fire 
protection throughout San Francisco. Since the 
passage of the first Earthquake Safety and 
Emergency Response Bond in 2010, the three 
agencies have been implementing projects to 
improve the AWSS system’s seismic reliability 
and range of coverage. Enhancing the AWSS 
range of coverage to all areas of the City would 
require the allocation of funds to do so. The 
three agencies will continue to develop and 
implement projects utilizing new and proven 
technologies that improve upon the original 
system design. There have been many 
advancements in earthquake resistant pipeline 
design and materials, hydrants, and seismic 
valves since the early 1900s, and the City 
intends to use the best possible technology 
available to meet the performance standards of 
the SFFD.

R2
[for F1-F6]

The plan discussed in Recommendation R1 
should include a detailed proposal, including 
financing sources, for the installation within 15 
years of a high-pressure, multi-sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, i.e., by no later than June 30, 2034.

Mayor
[September 15, 2019]

Requires further 
analysis

The commitment of sources for specific uses on 
specific timelines for San Francisco’s public 
infrastructure is the work of the 10-Year Capital 
Plan. The plan discussed in Recommendation 1 
will be acknowledged in the Capital Plan, and 
based on analysis, will be done on the capital 
plan timeline. The capital planning process 
gathers, documents, and balances planned 
funding for needs across the public 
infrastructure portfolio and across San 
Francisco’s resilience challenges. The Capital 
Plan has longstanding funding principles to 
guide the prioritization of public infrastructure 
investments. These investments are tiered: (1) 
address legal and/or regulatory mandates; (2) 
ensure public safety and enhance resilience; (3) 
preserve assets and promote sustainability; (4) 
advance planned and programmatic needs; and 
(5) promote economic development. In the 
next 10-Year Capital Plan and those that follow, 
the City will continue to analyze priority 
projects and programs and identify sources to 
advance those priorities. Committing to entirely 
funding a single program out of context and 
without regard for the trade-offs of that 
commitment would be out of step with the 
City’s longstanding and highly regarded capital 
planning process and likely create significant 
vulnerabilities elsewhere in the portfolio.

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F5 A high-pressure, multi-sourced, seismically safe 
emergency firefighting water supply will be 
costly but is essential to protect the City.

Mayor
[September 15, 2019]

Agree with the 
finding

As the City considers what is essential to 
protect San Francisco, it is important to 
acknowledge our multiple, complex resilience 
challenges. These challenges are documented 
in the Resilient SF strategy (2016) and underlie 
the strategic efforts of our capital investments 
as represented in the 10-Year Capital Plan (last 
updated 2019). These challenges are: 
Earthquakes, Sea Level Rise/Climate Change, 
Aging Infrastructure, Unaffordability, and Social 
Inequity. All of these challenges represent 
meaningful threats to San Franciscans, their 
property, and their ability to make a life in the 
city. In making decisions about priority 
investments, San Francisco must keep an eye 
on all of these challenges, identify the areas of 
greatest need across them, and make progress 
on all fronts simultaneously. The City has taken 
significant steps since 2010 to ensure that the 
City has a high-pressure multi-sourced, 
seismically safe EFWS. Since the passage of the 
first Earthquake Safety and Emergency 
Response Bond in 2010, SFPUC, SFFD, SF Public 
Works have been implementing projects to 
improve the system’s seismic reliability and 
range of coverage. The three agencies will 
continue to implement projects utilizing new 
and proven technologies that improve upon the 
original system design.   

R1
[for F1-F6]

By no later than December 31, 2020, the Mayor, 
the SFPUC, the SFFD, and the Office of 
Resilience and Capital Planning should jointly 
present to the Board of Supervisors a detailed 
plan to ensure the City is well prepared to fight 
fires in all parts of San Francisco in the event of 
a 1906-magnitude (7.8) earthquake.

Mayor
[September 15, 2019]

Will be 
implemented

Ensuring that San Francisco has the 
infrastructure and resources to be well 
prepared to fight fires in all parts of San 
Francisco is something that will be a focus of 
the next 10-Year Capital Plan. Per 
Administrative Code 3.20, that Plan must be 
submitted to the Mayor and Board no later 
than March 1 of each odd-numbered year for 
approval no later than May 1. The requested 
presentation would be delivered as part of that 
Plan’s submission to enable holistic planning 
across San Francisco’s resilience challenges. 
Updates available on this timeline would be 
included. The City cannot discuss the project 
and timeline until the ESER 2020 plan passes. 
For this reason, the City will sync this 
recommendation with the Capital Plan, and 
push back the timeline to December 31, 2021. 

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F5 A high-pressure, multi-sourced, seismically safe 
emergency firefighting water supply will be 
costly but is essential to protect the City.

Mayor
[September 15, 2019]

Agree with the 
finding

As the City considers what is essential to 
protect San Francisco, it is important to 
acknowledge our multiple, complex resilience 
challenges. These challenges are documented 
in the Resilient SF strategy (2016) and underlie 
the strategic efforts of our capital investments 
as represented in the 10-Year Capital Plan (last 
updated 2019). These challenges are: 
Earthquakes, Sea Level Rise/Climate Change, 
Aging Infrastructure, Unaffordability, and Social 
Inequity. All of these challenges represent 
meaningful threats to San Franciscans, their 
property, and their ability to make a life in the 
city. In making decisions about priority 
investments, San Francisco must keep an eye 
on all of these challenges, identify the areas of 
greatest need across them, and make progress 
on all fronts simultaneously. The City has taken 
significant steps since 2010 to ensure that the 
City has a high-pressure multi-sourced, 
seismically safe EFWS. Since the passage of the 
first Earthquake Safety and Emergency 
Response Bond in 2010, SFPUC, SFFD, SF Public 
Works have been implementing projects to 
improve the system’s seismic reliability and 
range of coverage. The three agencies will 
continue to implement projects utilizing new 
and proven technologies that improve upon the 
original system design.   

R2
[for F1-F6]

The plan discussed in Recommendation R1 
should include a detailed proposal, including 
financing sources, for the installation within 15 
years of a high-pressure, multi-sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, i.e., by no later than June 30, 2034.

Mayor
[September 15, 2019]

Requires further 
analysis

The commitment of sources for specific uses on 
specific timelines for San Francisco’s public 
infrastructure is the work of the 10-Year Capital 
Plan. The plan discussed in Recommendation 1 
will be acknowledged in the Capital Plan, and 
based on analysis, will be done on the capital 
plan timeline. The capital planning process 
gathers, documents, and balances planned 
funding for needs across the public 
infrastructure portfolio and across San 
Francisco’s resilience challenges. The Capital 
Plan has longstanding funding principles to 
guide the prioritization of public infrastructure 
investments. These investments are tiered: (1) 
address legal and/or regulatory mandates; (2) 
ensure public safety and enhance resilience; (3) 
preserve assets and promote sustainability; (4) 
advance planned and programmatic needs; and 
(5) promote economic development. In the 
next 10-Year Capital Plan and those that follow, 
the City will continue to analyze priority 
projects and programs and identify sources to 
advance those priorities. Committing to entirely 
funding a single program out of context and 
without regard for the trade-offs of that 
commitment would be out of step with the 
City’s longstanding and highly regarded capital 
planning process and likely create significant 
vulnerabilities elsewhere in the portfolio.



Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F5 A high-pressure, multi-sourced, seismically safe 
emergency firefighting water supply will be 
costly but is essential to protect the City.

Mayor
[September 15, 2019]

Agree with the 
finding

As the City considers what is essential to 
protect San Francisco, it is important to 
acknowledge our multiple, complex resilience 
challenges. These challenges are documented 
in the Resilient SF strategy (2016) and underlie 
the strategic efforts of our capital investments 
as represented in the 10-Year Capital Plan (last 
updated 2019). These challenges are: 
Earthquakes, Sea Level Rise/Climate Change, 
Aging Infrastructure, Unaffordability, and Social 
Inequity. All of these challenges represent 
meaningful threats to San Franciscans, their 
property, and their ability to make a life in the 
city. In making decisions about priority 
investments, San Francisco must keep an eye 
on all of these challenges, identify the areas of 
greatest need across them, and make progress 
on all fronts simultaneously. The City has taken 
significant steps since 2010 to ensure that the 
City has a high-pressure multi-sourced, 
seismically safe EFWS. Since the passage of the 
first Earthquake Safety and Emergency 
Response Bond in 2010, SFPUC, SFFD, SF Public 
Works have been implementing projects to 
improve the system’s seismic reliability and 
range of coverage. The three agencies will 
continue to implement projects utilizing new 
and proven technologies that improve upon the 
original system design.   

R8
[for F5, F6, 

F11]

By no later than June 30, 2022, the Mayor and 
the Board of Supervisors should analyze 
whether to propose a separate bond for the 
development of a high-pressure, multi-sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, with a target date of completing 
construction by no later than June 30, 2034.

Mayor
[September 15, 2019]

Will be 
implemented

The analysis will be performed as part of the 
City’s 10-Year Capital Plan development 
process. The next full update to the Capital Plan 
will be submitted to the Mayor and Board not 
later than March 1, 2021, for approval no later 
than May 1, 2021.

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F6 Unless the City increases funding levels, it will 
be several decades (i.e., after the USGS predicts 
one or more major earthquakes will occur) 
before the southern parts of the City have a 
high-pressure, multi-sourced, seismically safe 
emergency firefighting water supply.

Mayor
[September 15, 2019]

Disagree, wholly Decisions about programming and funding 
levels of future ESER bonds and other 
complementary sources that could support the 
expansion of the AWSS have yet to be made. 

R1
[for F1-F6]

By no later than December 31, 2020, the Mayor, 
the SFPUC, the SFFD, and the Office of 
Resilience and Capital Planning should jointly 
present to the Board of Supervisors a detailed 
plan to ensure the City is well prepared to fight 
fires in all parts of San Francisco in the event of 
a 1906-magnitude (7.8) earthquake.

Mayor
[September 15, 2019]

Will be 
implemented

Ensuring that San Francisco has the 
infrastructure and resources to be well 
prepared to fight fires in all parts of San 
Francisco is something that will be a focus of 
the next 10-Year Capital Plan. Per 
Administrative Code 3.20, that Plan must be 
submitted to the Mayor and Board no later 
than March 1 of each odd-numbered year for 
approval no later than May 1. The requested 
presentation would be delivered as part of that 
Plan’s submission to enable holistic planning 
across San Francisco’s resilience challenges. 
Updates available on this timeline would be 
included. The City cannot discuss the project 
and timeline until the ESER 2020 plan passes. 
For this reason, the City will sync this 
recommendation with the Capital Plan, and 
push back the timeline to December 31, 2021. 

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F6 Unless the City increases funding levels, it will 
be several decades (i.e., after the USGS predicts 
one or more major earthquakes will occur) 
before the southern parts of the City have a 
high-pressure, multi-sourced, seismically safe 
emergency firefighting water supply.

Mayor
[September 15, 2019]

Disagree, wholly Decisions about programming and funding 
levels of future ESER bonds and other 
complementary sources that could support the 
expansion of the AWSS have yet to be made. 

R2
[for F1-F6]

The plan discussed in Recommendation R1 
should include a detailed proposal, including 
financing sources, for the installation within 15 
years of a high-pressure, multi-sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, i.e., by no later than June 30, 2034.

Mayor
[September 15, 2019]

Requires further 
analysis

The commitment of sources for specific uses on 
specific timelines for San Francisco’s public 
infrastructure is the work of the 10-Year Capital 
Plan. The plan discussed in Recommendation 1 
will be acknowledged in the Capital Plan, and 
based on analysis, will be done on the capital 
plan timeline. The capital planning process 
gathers, documents, and balances planned 
funding for needs across the public 
infrastructure portfolio and across San 
Francisco’s resilience challenges. The Capital 
Plan has longstanding funding principles to 
guide the prioritization of public infrastructure 
investments. These investments are tiered: (1) 
address legal and/or regulatory mandates; (2) 
ensure public safety and enhance resilience; (3) 
preserve assets and promote sustainability; (4) 
advance planned and programmatic needs; and 
(5) promote economic development. In the 
next 10-Year Capital Plan and those that follow, 
the City will continue to analyze priority 
projects and programs and identify sources to 
advance those priorities. Committing to entirely 
funding a single program out of context and 
without regard for the trade-offs of that 
commitment would be out of step with the 
City’s longstanding and highly regarded capital 
planning process and likely create significant 
vulnerabilities elsewhere in the portfolio.

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F6 Unless the City increases funding levels, it will 
be several decades (i.e., after the USGS predicts 
one or more major earthquakes will occur) 
before the southern parts of the City have a 
high-pressure, multi-sourced, seismically safe 
emergency firefighting water supply.

Mayor
[September 15, 2019]

Disagree, wholly Decisions about programming and funding 
levels of future ESER bonds and other 
complementary sources that could support the 
expansion of the AWSS have yet to be made. 

R4
[for F6-F7]

As interim measure, by no later than June 30, 
2021, the City should purchase the 20 new 
PWSS hose tenders being requested by the 
SFFD, to replace and expand its currently 
inadequate inventory.

Mayor
[September 15, 2019]

Requires further 
analysis

The Fire Department has been allocated 
funding to purchase five units through funds 
from the FY19-20 City budget and an allocation 
from the State.  The Department is currently 
working with the Office of Contract 
Administration to develop a multi-year term 
contract for hose tenders so in the case that 
additional funding is secured in future years, 
the Department will be able to reduce the 
amount of time for procurement of the 
apparatus. Each hose tender cost $1 million 
each, and we need to weigh purchase of 
additional hose tenders to other budget 
request and priority. 

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F6 Unless the City increases funding levels, it will 
be several decades (i.e., after the USGS predicts 
one or more major earthquakes will occur) 
before the southern parts of the City have a 
high-pressure, multi-sourced, seismically safe 
emergency firefighting water supply.

Mayor
[September 15, 2019]

Disagree, wholly Decisions about programming and funding 
levels of future ESER bonds and other 
complementary sources that could support the 
expansion of the AWSS have yet to be made. 

R8
[for F5, F6, 

F11]

By no later than June 30, 2022, the Mayor and 
the Board of Supervisors should analyze 
whether to propose a separate bond for the 
development of a high-pressure, multi-sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, with a target date of completing 
construction by no later than June 30, 2034.

Mayor
[September 15, 2019]

Will be 
implemented

The analysis will be performed as part of the 
City’s 10-Year Capital Plan development 
process. The next full update to the Capital Plan 
will be submitted to the Mayor and Board not 
later than March 1, 2021, for approval no later 
than May 1, 2021.

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F11 The City does not have a timeline to fund and 
complete development of a high-pressure, 
multi-sourced, seismically safe emergency 
water supply for all parts of the City, including 
poor neighborhoods that historically have not 
been as well protected as the downtown 
business district and many richer 
neighborhoods.

Mayor
[September 15, 2019]

Disagree, partially The EFWS was built after the 1906 earthquake, 
and its location, primarily in the northeast 
portion of San Francisco, corresponds to the 
location of the majority of the city’s population 
at that time. Since 2010, the SFPUC, SFFD, and 
Public Works have made critical improvements 
to the existing EFWS system. Expanding the 
EFWS prior to ensuring that the existing EFWS 
is resilient and reliable would have contradicted 
best engineering practices. The SFPUC and SFFD 
are developing plans that would implement a 
resilient, robust, and redundant potable EFWS 
for the Westside of San Francisco. The potable 
EFWS that is being developed and analyzed 
would propose  the best method for bringing a 
robust and resilient high-pressure firefighting 
water system to the Western neighborhoods in 
San Francisco that is capable of providing water 
to the SFFD firefighters at the high-pressure 
needed for firefighters to combat large fires 
after a seismic event, and is likely to include 
over 14 miles of new EFWS pipelines and 
potentially two new pump stations likely to be 
supplied by four water sources. The SFPUC and 
SFFD’s potable EFWS is being designed in a 
manner that allows for agility and the flexibility 
to add new technologies and water sources, 
and in a manner that allows the piping network 
to be extended in the future to serve additional 
areas.                                                                                                    

R8
[for F5, F6, 

F11]

By no later than June 30, 2022, the Mayor and 
the Board of Supervisors should analyze 
whether to propose a separate bond for the 
development of a high-pressure, multi-sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, with a target date of completing 
construction by no later than June 30, 2034.

Mayor
[September 15, 2019]

Will be 
implemented

The analysis will be performed as part of the 
City’s 10-Year Capital Plan development 
process. The next full update to the Capital Plan 
will be submitted to the Mayor and Board not 
later than March 1, 2021, for approval no later 
than May 1, 2021.
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Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F1 Fires resulting from an earthquake represent a 
significant risk of widespread damage and 
potential loss of life in San Francisco.

General Manager, San 
Francisco Public Utilities 
Commission
[September 15, 2019]

Agree with the 
finding

R1
[for F1-F6]

By no later than December 31, 2020, the Mayor, 
the SFPUC, the SFFD, and the Office of 
Resilience and Capital Planning should jointly 
present to the Board of Supervisors a detailed 
plan to ensure the City is well prepared to fight 
fires in all parts of San Francisco in the event of 
a 1906-magnitude (7.8) earthquake.

General Manager, San 
Francisco Public Utilities 
Commission
[September 15, 2019]

Will be 
implemented

Ensuring that San Francisco has the 
infrastructure and resources to be well 
prepared to fight fires in all parts of San 
Francisco is something that will be a focus of 
the next 10-Year Capital Plan. Per 
Administrative Code 3.20, that Plan must be 
submitted to the Mayor and Board no later 
than March 1 of each odd-numbered year for 
approval no later than May 1. The requested 
presentation would be delivered as part of that 
Plan’s submission to enable holistic planning 
across San Francisco’s resilience challenges. 
Updates available on this timeline would be 
included. The City cannot discuss the project 
and timeline until the ESER 2020 plan passes. 
For this reason, the City will sync this 
recommendation with the Capital Plan, and 
push back the timeline to December 31, 2021. 

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F1 Fires resulting from an earthquake represent a 
significant risk of widespread damage and 
potential loss of life in San Francisco.

General Manager, San 
Francisco Public Utilities 
Commission
[September 15, 2019]

Agree with the 
finding

R2
[for F1-F6]

The plan discussed in Recommendation R1 
should include a detailed proposal, including 
financing sources, for the installation within 15 
years of a high-pressure, multi-sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, i.e., by no later than June 30, 2034.

General Manager, San 
Francisco Public Utilities 
Commission
[September 15, 2019]

Requires further 
analysis

The commitment of sources for specific uses on 
specific timelines for San Francisco’s public 
infrastructure is the work of the 10-Year Capital 
Plan. The plan discussed in Recommendation 1 
will be acknowledged in the Capital Plan, and 
based on analysis, will be done on the capital 
plan timeline. The capital planning process 
gathers, documents, and balances planned 
funding for needs across the public 
infrastructure portfolio and across San 
Francisco’s resilience challenges. The Capital 
Plan has longstanding funding principles to 
guide the prioritization of public infrastructure 
investments. These investments are tiered: (1) 
address legal and/or regulatory mandates; (2) 
ensure public safety and enhance resilience; (3) 
preserve assets and promote sustainability; (4) 
advance planned and programmatic needs; and 
(5) promote economic development. In the 
next 10-Year Capital Plan and those that follow, 
the City will continue to analyze priority 
projects and programs and identify sources to 
advance those priorities. Committing to entirely 
funding a single program out of context and 
without regard for the trade-offs of that 
commitment would be out of step with the 
City’s longstanding and highly regarded capital 
planning process and likely create significant 
vulnerabilities elsewhere in the portfolio.

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F2 The municipal water supply system (MWSS) is 
highly vulnerable to damage from a major 
earthquake and is not a reliable source for 
water supply for firefighting after a major 
earthquake.

General Manager, San 
Francisco Public Utilities 
Commission
[September 15, 2019]

Disagree, partially The MWSS has been significantly upgraded in 
the last 15 years through the Water Supply 
Improvement Program (WSIP) initiated by the 
SFPUC. The goals of WSIP included to reduce 
vulnerability of the water system to damage 
from earthquakes and increase overall water 
system reliability. There were 35 in-city projects 
within the $4.8 billion-dollar program. The 
WSIP was the largest capital program ever 
undertaken by San Francisco, and one of the 
largest water infrastructure programs in the 
nation. Additionally, it is one of the only 
comprehensive and strategic infrastructure 
programs targeted specifically at improving a 
water system’s seismic reliability and resiliency. 
Additionally, it is unique because the WSIP 
utilized a 7.8 magnitude earthquake as its 
seismic Level of Service. 

R1
[for F1-F6]

By no later than December 31, 2020, the Mayor, 
the SFPUC, the SFFD, and the Office of 
Resilience and Capital Planning should jointly 
present to the Board of Supervisors a detailed 
plan to ensure the City is well prepared to fight 
fires in all parts of San Francisco in the event of 
a 1906-magnitude (7.8) earthquake.

General Manager, San 
Francisco Public Utilities 
Commission
[September 15, 2019]

Will be 
implemented

Ensuring that San Francisco has the 
infrastructure and resources to be well 
prepared to fight fires in all parts of San 
Francisco is something that will be a focus of 
the next 10-Year Capital Plan. Per 
Administrative Code 3.20, that Plan must be 
submitted to the Mayor and Board no later 
than March 1 of each odd-numbered year for 
approval no later than May 1. The requested 
presentation would be delivered as part of that 
Plan’s submission to enable holistic planning 
across San Francisco’s resilience challenges. 
Updates available on this timeline would be 
included. The City cannot discuss the project 
and timeline until the ESER 2020 plan passes. 
For this reason, the City will sync this 
recommendation with the Capital Plan, and 
push back the timeline to December 31, 2021. 

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F2 The municipal water supply system (MWSS) is 
highly vulnerable to damage from a major 
earthquake and is not a reliable source for 
water supply for firefighting after a major 
earthquake.

General Manager, San 
Francisco Public Utilities 
Commission
[September 15, 2019]

Disagree, partially The MWSS has been significantly upgraded in 
the last 15 years through the Water Supply 
Improvement Program (WSIP) initiated by the 
SFPUC. The goals of WSIP included to reduce 
vulnerability of the water system to damage 
from earthquakes and increase overall water 
system reliability. There were 35 in-city projects 
within the $4.8 billion-dollar program. The 
WSIP was the largest capital program ever 
undertaken by San Francisco, and one of the 
largest water infrastructure programs in the 
nation. Additionally, it is one of the only 
comprehensive and strategic infrastructure 
programs targeted specifically at improving a 
water system’s seismic reliability and resiliency. 
Additionally, it is unique because the WSIP 
utilized a 7.8 magnitude earthquake as its 
seismic Level of Service. 

R2
[for F1-F6]

The plan discussed in Recommendation R1 
should include a detailed proposal, including 
financing sources, for the installation within 15 
years of a high-pressure, multi-sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, i.e., by no later than June 30, 2034.

General Manager, San 
Francisco Public Utilities 
Commission
[September 15, 2019]

Requires further 
analysis

The commitment of sources for specific uses on 
specific timelines for San Francisco’s public 
infrastructure is the work of the 10-Year Capital 
Plan. The plan discussed in Recommendation 1 
will be acknowledged in the Capital Plan, and 
based on analysis, will be done on the capital 
plan timeline. The capital planning process 
gathers, documents, and balances planned 
funding for needs across the public 
infrastructure portfolio and across San 
Francisco’s resilience challenges. The Capital 
Plan has longstanding funding principles to 
guide the prioritization of public infrastructure 
investments. These investments are tiered: (1) 
address legal and/or regulatory mandates; (2) 
ensure public safety and enhance resilience; (3) 
preserve assets and promote sustainability; (4) 
advance planned and programmatic needs; and 
(5) promote economic development. In the 
next 10-Year Capital Plan and those that follow, 
the City will continue to analyze priority 
projects and programs and identify sources to 
advance those priorities. Committing to entirely 
funding a single program out of context and 
without regard for the trade-offs of that 
commitment would be out of step with the 
City’s longstanding and highly regarded capital 
planning process and likely create significant 
vulnerabilities elsewhere in the portfolio.

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F4 The City’s high-pressure emergency water 
supply system, known as the Auxiliary Water 
Supply System (AWSS), does not cover large 
parts of Supervisorial Districts 1, 4, 7 and 11, 
roughly one-third of the City’s developed area. 
As a result, these districts are not adequately 
protected from fires after a major earthquake.

General Manager, San 
Francisco Public Utilities 
Commission
[September 15, 2019]

Agree with the 
finding

The SFPUC, SFFD, and San Francisco Public 
Works (SFPW) are committed to increasing fire 
protection throughout San Francisco. Since the 
passage of the first Earthquake Safety and 
Emergency Response Bond in 2010, the three 
agencies have been implementing projects to 
improve the AWSS system’s seismic reliability 
and range of coverage. Enhancing the AWSS 
range of coverage to all areas of the City would 
require the allocation of funds to do so. The 
three agencies will continue to develop and 
implement projects utilizing new and proven 
technologies that improve upon the original 
system design. There have been many 
advancements in earthquake resistant pipeline 
design and materials, hydrants, and seismic 
valves since the early 1900s, and the City 
intends to use the best possible technology 
available to meet the performance standards of 
the SFFD.

R1
[for F1-F6]

By no later than December 31, 2020, the Mayor, 
the SFPUC, the SFFD, and the Office of 
Resilience and Capital Planning should jointly 
present to the Board of Supervisors a detailed 
plan to ensure the City is well prepared to fight 
fires in all parts of San Francisco in the event of 
a 1906-magnitude (7.8) earthquake.

General Manager, San 
Francisco Public Utilities 
Commission
[September 15, 2019]

Will be 
implemented

Ensuring that San Francisco has the 
infrastructure and resources to be well 
prepared to fight fires in all parts of San 
Francisco is something that will be a focus of 
the next 10-Year Capital Plan. Per 
Administrative Code 3.20, that Plan must be 
submitted to the Mayor and Board no later 
than March 1 of each odd-numbered year for 
approval no later than May 1. The requested 
presentation would be delivered as part of that 
Plan’s submission to enable holistic planning 
across San Francisco’s resilience challenges. 
Updates available on this timeline would be 
included. The City cannot discuss the project 
and timeline until the ESER 2020 plan passes. 
For this reason, the City will sync this 
recommendation with the Capital Plan, and 
push back the timeline to December 31, 2021. 



Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F4 The City’s high-pressure emergency water 
supply system, known as the Auxiliary Water 
Supply System (AWSS), does not cover large 
parts of Supervisorial Districts 1, 4, 7 and 11, 
roughly one-third of the City’s developed area. 
As a result, these districts are not adequately 
protected from fires after a major earthquake.

General Manager, San 
Francisco Public Utilities 
Commission
[September 15, 2019]

Agree with the 
finding

The SFPUC, SFFD, and San Francisco Public 
Works (SFPW) are committed to increasing fire 
protection throughout San Francisco. Since the 
passage of the first Earthquake Safety and 
Emergency Response Bond in 2010, the three 
agencies have been implementing projects to 
improve the AWSS system’s seismic reliability 
and range of coverage. Enhancing the AWSS 
range of coverage to all areas of the City would 
require the allocation of funds to do so. The 
three agencies will continue to develop and 
implement projects utilizing new and proven 
technologies that improve upon the original 
system design. There have been many 
advancements in earthquake resistant pipeline 
design and materials, hydrants, and seismic 
valves since the early 1900s, and the City 
intends to use the best possible technology 
available to meet the performance standards of 
the SFFD.

R2
[for F1-F6]

The plan discussed in Recommendation R1 
should include a detailed proposal, including 
financing sources, for the installation within 15 
years of a high-pressure, multi-sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, i.e., by no later than June 30, 2034.

General Manager, San 
Francisco Public Utilities 
Commission
[September 15, 2019]

Requires further 
analysis

The commitment of sources for specific uses on 
specific timelines for San Francisco’s public 
infrastructure is the work of the 10-Year Capital 
Plan. The plan discussed in Recommendation 1 
will be acknowledged in the Capital Plan, and 
based on analysis, will be done on the capital 
plan timeline. The capital planning process 
gathers, documents, and balances planned 
funding for needs across the public 
infrastructure portfolio and across San 
Francisco’s resilience challenges. The Capital 
Plan has longstanding funding principles to 
guide the prioritization of public infrastructure 
investments. These investments are tiered: (1) 
address legal and/or regulatory mandates; (2) 
ensure public safety and enhance resilience; (3) 
preserve assets and promote sustainability; (4) 
advance planned and programmatic needs; and 
(5) promote economic development. In the 
next 10-Year Capital Plan and those that follow, 
the City will continue to analyze priority 
projects and programs and identify sources to 
advance those priorities. Committing to entirely 
funding a single program out of context and 
without regard for the trade-offs of that 
commitment would be out of step with the 
City’s longstanding and highly regarded capital 
planning process and likely create significant 
vulnerabilities elsewhere in the portfolio.

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F5 A high-pressure, multi-sourced, seismically safe 
emergency firefighting water supply will be 
costly but is essential to protect the City.

General Manager, San 
Francisco Public Utilities 
Commission
[September 15, 2019]

Agree with the 
finding

As the City considers what is essential to 
protect San Francisco, it is important to 
acknowledge our multiple, complex resilience 
challenges. These challenges are documented 
in the Resilient SF strategy (2016) and underlie 
the strategic efforts of our capital investments 
as represented in the 10-Year Capital Plan (last 
updated 2019). These challenges are: 
Earthquakes, Sea Level Rise/Climate Change, 
Aging Infrastructure, Unaffordability, and Social 
Inequity. All of these challenges represent 
meaningful threats to San Franciscans, their 
property, and their ability to make a life in the 
city. In making decisions about priority 
investments, San Francisco must keep an eye 
on all of these challenges, identify the areas of 
greatest need across them, and make progress 
on all fronts simultaneously. The City has taken 
significant steps since 2010 to ensure that the 
City has a high-pressure multi-sourced, 
seismically safe EFWS. Since the passage of the 
first Earthquake Safety and Emergency 
Response Bond in 2010, SFPUC, SFFD, SF Public 
Works have been implementing projects to 
improve the system’s seismic reliability and 
range of coverage. The three agencies will 
continue to implement projects utilizing new 
and proven technologies that improve upon the 
original system design.   

R1
[for F1-F6]

By no later than December 31, 2020, the Mayor, 
the SFPUC, the SFFD, and the Office of 
Resilience and Capital Planning should jointly 
present to the Board of Supervisors a detailed 
plan to ensure the City is well prepared to fight 
fires in all parts of San Francisco in the event of 
a 1906-magnitude (7.8) earthquake.

General Manager, San 
Francisco Public Utilities 
Commission
[September 15, 2019]

Will be 
implemented

Ensuring that San Francisco has the 
infrastructure and resources to be well 
prepared to fight fires in all parts of San 
Francisco is something that will be a focus of 
the next 10-Year Capital Plan. Per 
Administrative Code 3.20, that Plan must be 
submitted to the Mayor and Board no later 
than March 1 of each odd-numbered year for 
approval no later than May 1. The requested 
presentation would be delivered as part of that 
Plan’s submission to enable holistic planning 
across San Francisco’s resilience challenges. 
Updates available on this timeline would be 
included. The City cannot discuss the project 
and timeline until the ESER 2020 plan passes. 
For this reason, the City will sync this 
recommendation with the Capital Plan, and 
push back the timeline to December 31, 2021. 

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F5 A high-pressure, multi-sourced, seismically safe 
emergency firefighting water supply will be 
costly but is essential to protect the City.

General Manager, San 
Francisco Public Utilities 
Commission
[September 15, 2019]

Agree with the 
finding

As the City considers what is essential to 
protect San Francisco, it is important to 
acknowledge our multiple, complex resilience 
challenges. These challenges are documented 
in the Resilient SF strategy (2016) and underlie 
the strategic efforts of our capital investments 
as represented in the 10-Year Capital Plan (last 
updated 2019). These challenges are: 
Earthquakes, Sea Level Rise/Climate Change, 
Aging Infrastructure, Unaffordability, and Social 
Inequity. All of these challenges represent 
meaningful threats to San Franciscans, their 
property, and their ability to make a life in the 
city. In making decisions about priority 
investments, San Francisco must keep an eye 
on all of these challenges, identify the areas of 
greatest need across them, and make progress 
on all fronts simultaneously. The City has taken 
significant steps since 2010 to ensure that the 
City has a high-pressure multi-sourced, 
seismically safe EFWS. Since the passage of the 
first Earthquake Safety and Emergency 
Response Bond in 2010, SFPUC, SFFD, SF Public 
Works have been implementing projects to 
improve the system’s seismic reliability and 
range of coverage. The three agencies will 
continue to implement projects utilizing new 
and proven technologies that improve upon the 
original system design.   

R2
[for F1-F6]

The plan discussed in Recommendation R1 
should include a detailed proposal, including 
financing sources, for the installation within 15 
years of a high-pressure, multi-sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, i.e., by no later than June 30, 2034.

General Manager, San 
Francisco Public Utilities 
Commission
[September 15, 2019]

Requires further 
analysis

The commitment of sources for specific uses on 
specific timelines for San Francisco’s public 
infrastructure is the work of the 10-Year Capital 
Plan. The plan discussed in Recommendation 1 
will be acknowledged in the Capital Plan, and 
based on analysis, will be done on the capital 
plan timeline. The capital planning process 
gathers, documents, and balances planned 
funding for needs across the public 
infrastructure portfolio and across San 
Francisco’s resilience challenges. The Capital 
Plan has longstanding funding principles to 
guide the prioritization of public infrastructure 
investments. These investments are tiered: (1) 
address legal and/or regulatory mandates; (2) 
ensure public safety and enhance resilience; (3) 
preserve assets and promote sustainability; (4) 
advance planned and programmatic needs; and 
(5) promote economic development. In the 
next 10-Year Capital Plan and those that follow, 
the City will continue to analyze priority 
projects and programs and identify sources to 
advance those priorities. Committing to entirely 
funding a single program out of context and 
without regard for the trade-offs of that 
commitment would be out of step with the 
City’s longstanding and highly regarded capital 
planning process and likely create significant 
vulnerabilities elsewhere in the portfolio.

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F6 Unless the City increases funding levels, it will 
be several decades (i.e., after the USGS predicts 
one or more major earthquakes will occur) 
before the southern parts of the City have a 
high-pressure, multi-sourced, seismically safe 
emergency firefighting water supply.

General Manager, San 
Francisco Public Utilities 
Commission
[September 15, 2019]

Disagree, wholly Decisions about programming and funding 
levels of future ESER bonds and other 
complementary sources that could support the 
expansion of the AWSS have yet to be made. 

R1
[for F1-F6]

By no later than December 31, 2020, the Mayor, 
the SFPUC, the SFFD, and the Office of 
Resilience and Capital Planning should jointly 
present to the Board of Supervisors a detailed 
plan to ensure the City is well prepared to fight 
fires in all parts of San Francisco in the event of 
a 1906-magnitude (7.8) earthquake.

General Manager, San 
Francisco Public Utilities 
Commission
[September 15, 2019]

Will be 
implemented

Ensuring that San Francisco has the 
infrastructure and resources to be well 
prepared to fight fires in all parts of San 
Francisco is something that will be a focus of 
the next 10-Year Capital Plan. Per 
Administrative Code 3.20, that Plan must be 
submitted to the Mayor and Board no later 
than March 1 of each odd-numbered year for 
approval no later than May 1. The requested 
presentation would be delivered as part of that 
Plan’s submission to enable holistic planning 
across San Francisco’s resilience challenges. 
Updates available on this timeline would be 
included. The City cannot discuss the project 
and timeline until the ESER 2020 plan passes. 
For this reason, the City will sync this 
recommendation with the Capital Plan, and 
push back the timeline to December 31, 2021. 

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F6 Unless the City increases funding levels, it will 
be several decades (i.e., after the USGS predicts 
one or more major earthquakes will occur) 
before the southern parts of the City have a 
high-pressure, multi-sourced, seismically safe 
emergency firefighting water supply.

General Manager, San 
Francisco Public Utilities 
Commission
[September 15, 2019]

Disagree, wholly Decisions about programming and funding 
levels of future ESER bonds and other 
complementary sources that could support the 
expansion of the AWSS have yet to be made. 

R2
[for F1-F6]

The plan discussed in Recommendation R1 
should include a detailed proposal, including 
financing sources, for the installation within 15 
years of a high-pressure, multi-sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, i.e., by no later than June 30, 2034.

General Manager, San 
Francisco Public Utilities 
Commission
[September 15, 2019]

Requires further 
analysis

The commitment of sources for specific uses on 
specific timelines for San Francisco’s public 
infrastructure is the work of the 10-Year Capital 
Plan. The plan discussed in Recommendation 1 
will be acknowledged in the Capital Plan, and 
based on analysis, will be done on the capital 
plan timeline. The capital planning process 
gathers, documents, and balances planned 
funding for needs across the public 
infrastructure portfolio and across San 
Francisco’s resilience challenges. The Capital 
Plan has longstanding funding principles to 
guide the prioritization of public infrastructure 
investments. These investments are tiered: (1) 
address legal and/or regulatory mandates; (2) 
ensure public safety and enhance resilience; (3) 
preserve assets and promote sustainability; (4) 
advance planned and programmatic needs; and 
(5) promote economic development. In the 
next 10-Year Capital Plan and those that follow, 
the City will continue to analyze priority 
projects and programs and identify sources to 
advance those priorities. Committing to entirely 
funding a single program out of context and 
without regard for the trade-offs of that 
commitment would be out of step with the 
City’s longstanding and highly regarded capital 
planning process and likely create significant 
vulnerabilities elsewhere in the portfolio.



Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F8 Redundancy is an important feature of an 
emergency firefighting water system.

General Manager, San 
Francisco Public Utilities 
Commission
[September 15, 2019]

Agree with the 
finding

R6
[for F8-F9]

The SFPUC, the SFFD and the SF Department of 
the Environment should study adding salt-
water pump stations to improve the 
redundancy of water sources, especially on the 
west side.  Findings and recommendations from 
this study should be presented to the Board of 
Supervisors by no later than June 30, 2021.

General Manager, San 
Francisco Public Utilities 
Commission
[September 15, 2019]

Will be 
implemented

SFPUC and SFFD will complete this study by 
June 30, 2021.

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F9 Current plans to extend protections to the 
western part of the City do not include any high-
pressure water sources north of Golden Gate 
Park.

General Manager, San 
Francisco Public Utilities 
Commission
[September 15, 2019]

Disagree, partially While it is true that the SFPUC and SFFD are 
studying four potential water sources proposed 
to supply a potable EFWS on the west side of 
the City, which are not located north of Golden 
Gate Park, which by no means would reduce 
the proposed system's resiliency, reliability, 
performance, or ability to provide abundant 
high-pressure water for fire suppression to the 
Richmond District after a seismic event. San 
Francisco is unique in that there are 11 in-city 
reservoirs, with a total water capacity of 
approximately 413,000,000 gallons. 
Additionally, Lake Merced, also located within 
City Limits, has an additional approximately 
1,000,000,000 gallons. The potable EFWS 
system for the Westside of San Francisco that is 
being developed and analyzed would provide 
that the new EFWS pipeline in the Sunset and 
Richmond Districts could be supplied from four 
sources of water at two locations. The first two 
water sources could be supplied to the EFWS 
pipeline via a 30,000 gallon per minute pump 
station in the vicinity of Lake Merced. The two 
sources being studied for this pump station are 
Lake Merced, which has a water supply of 
approximately one billion gallons, and a 60” 
seismically resilient SFPUC Hetch Hetchy 
Regional Water System pipeline. The proposed 
potable EFWS also is analyzing the inclusion of 
a second 30,000 gallons per minute pump 
t ti  i  th  i i it  f th  SFPUC’  S t 

R6
[for F8-F9]

The SFPUC, the SFFD and the SF Department of 
the Environment should study adding salt-
water pump stations to improve the 
redundancy of water sources, especially on the 
west side.  Findings and recommendations from 
this study should be presented to the Board of 
Supervisors by no later than June 30, 2021.

General Manager, San 
Francisco Public Utilities 
Commission
[September 15, 2019]

Will be 
implemented

SFPUC and SFFD will complete this study by 
June 30, 2021.

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F10 The “reliability scores” being used by the SFPUC 
impart an overly optimistic impression of the 
protection provided.

General Manager, San 
Francisco Public Utilities 
Commission
[September 15, 2019]

Disagree, partially Fire Response Areas (FRAs) were utilized by 
SFPUC and SFFD in the planning study CS-199. 
This study divided the City into areas based on 
those defined by the SFFD for initial alarm 
response and were called Fire Response Areas 
(FRAs). Probable fire demands were developed 
for each FRA using 1000 sets of fire demands 
generated by Charles Scawthorn, PhD using a 
Monte Carlo analysis of fire ignitions and fire 
growth using the ground motions from the 
design earthquake (7.8 magnitude). The fire 
ignitions were generated using methods similar 
to those used for the Community Action Plan 
for Seismic Safety (CAPSS) study (ATC 2010). 
The fire ignitions subsequently were used to 
develop water demands that were aggregated 
into the likely fire demands for each FRA. The 
water supplies for each FRA were developed 
using the reliability modeling tool GIRAFFE, 
developed at Cornell University by Professor 
Thomas D. O’Rourke. GIRAFFE performs internal 
Monte Carlo analysis to damage pipes in the 
system for multiple scenarios. The water 
supplies developed by GIRAFFE were 
aggregated into the likely water supplies for 
each FRA. It should be noted that the likely 
water supplies for each FRA assumed no water 
from the City's municipal water system 
(MWSS), which is quite conservative and highly 
unlikely even after a seismic event. The 

li bilit   f  h FRA i  l l t d i  

R7
[for F10]

The SFPUC should (a) continue its efforts to 
complete a more detailed analysis of 
emergency firefighting water needs (including 
above-the-median needs) by neighborhood, 
and not just by FRA, and (b) present a 
completed analysis to the Board of Supervisors 
by no later than June 30, 2021.

General Manager, San 
Francisco Public Utilities 
Commission
[September 15, 2019]

Will be 
implemented

SFPUC and SFFD will complete this analysis by 
June 30, 2021.

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F11 The City does not have a timeline to fund and 
complete development of a high-pressure, 
multi-sourced, seismically safe emergency 
water supply for all parts of the City, including 
poor neighborhoods that historically have not 
been as well protected as the downtown 
business district and many richer 
neighborhoods.

General Manager, San 
Francisco Public Utilities 
Commission
[September 15, 2019]

Disagree, partially The EFWS was built after the 1906 earthquake, 
and its location, primarily in the northeast 
portion of San Francisco, corresponds to the 
location of the majority of the city’s population 
at that time. Since 2010, the SFPUC, SFFD, and 
Public Works have made critical improvements 
to the existing EFWS system. Expanding the 
EFWS prior to ensuring that the existing EFWS 
is resilient and reliable would have contradicted 
best engineering practices. The SFPUC and SFFD 
are developing plans that would implement a 
resilient, robust, and redundant potable EFWS 
for the Westside of San Francisco. The potable 
EFWS that is being developed and analyzed 
would propose  the best method for bringing a 
robust and resilient high-pressure firefighting 
water system to the Western neighborhoods in 
San Francisco that is capable of providing water 
to the SFFD firefighters at the high-pressure 
needed for firefighters to combat large fires 
after a seismic event, and is likely to include 
over 14 miles of new EFWS pipelines and 
potentially two new pump stations likely to be 
supplied by four water sources. The SFPUC and 
SFFD’s potable EFWS is being designed in a 
manner that allows for agility and the flexibility 
to add new technologies and water sources, 
and in a manner that allows the piping network 
to be extended in the future to serve additional 
areas.                                                                                                    

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F12 The SFPUC has not developed a number of the 
routine maintenance plans recommended in a 
2014 report (CS-199), and has not adequately 
defined which AWSS valves are “critical” and 
therefore require increased attention.

General Manager, San 
Francisco Public Utilities 
Commission
[September 15, 2019]

Disagree, wholly Since taking over maintenance responsibilities, 
SFPUC has completed significant maintenance 
activities. For example, on a monthly basis, staff 
from the SFPUC test both Pump Station #1 and 
Pump Station #2. There are 6 maintenance 
recommendations provided in the CS-199 study 
as shown below in Table 7-1 from CS-199. The 
SFPUC has developed several of the routine 
maintenance plans recommended in the report 
or has determined the recommended 
maintenance practice is not necessary (i.e. 
flushing of a non-potable water system).                                                                                                                                 

Maintenance Recommendations, CS. 199 Task 
11 TM:                                                                                                                                                     
Maintenance Recommendation 1: Confirm that 
all AWSS assets are entered into CDD's asset 
management system and PM's are established                                                                                                                                                                                                                                 
SFPUC Response: All AWSS asset locations are 
entered into CDD's Maximo and GIS databases. 
PM's are established for regular maintenance.                                                                                                                                                                                                                       

Maintenance Recommendation 2: Perform 
Regular maintenance and testing                                                                                             
SFPUC Response: According to SFPUC Maximo 
maintenance/testing records, regular 
maintenance and testing is performed in 
accordance with maintenance plans.                                                                                                                                                                        

Maintenance Recommendation 3: Check, flush 
d i  ll ti  ti  l l                                                                       

R9
[for F12]

By no later than December 31, 2020 the SFPUC, 
with the advice and subject to the approval of 
the SFFD, should (a) implement “best practices” 
for the maintenance of AWSS assets, and (b) 
redefine which AWSS valves in the system are 
“critical,” and, therefore, require more 
attention and priority in the SFPUC’s 
maintenance plans.

General Manager, San 
Francisco Public Utilities 
Commission
[September 15, 2019]

Has been 
implemented

(a) SFPUC implements “best practices” for the 
maintenance of AWSS assets in collaboration 
with SFFD, and consistent with the terms of the 
Memorandum of Understanding Regarding 
Operation and Maintenance of San Francisco 
Water Supply Systems Related to Fire 
Suppression (MOU), SFPUC will seek SFFD’s 
written approval for “any modifications that 
could compromise”  the system’s function as a 
high pressure firefighting system (MOU, page 
2).
(b) The AWSS critical valves have been 
identified and will be exercised every year 
through the AWSS Critical Valve Exercise 
Program.



Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F13 In the 2015 MOU between the SFFD and the 
SFPUC, the two agencies agreed to conduct 
joint AWSS trainings annually, but there is no 
formal protocol outlining specific joint AWSS 
exercises or drills using hypothetical disaster 
scenarios, such as a major earthquake.

General Manager, San 
Francisco Public Utilities 
Commission
[September 15, 2019]

Disagree, partially There are no formal protocol outlining specific 
joint AWSS exercises or drills in the MOU; 
however, there are multiple opportunities to 
train together during operation, maintenance, 
and construction of improvement projects for 
the AWSS facilities as previously described in 
the response to the Grand Jury questions sent 
in May 2019.

The SFFD and SFPUC have had multiple field 
training opportunities during the maintenance 
and start-up testing of AWSS facilities in the last 
5 years.  For example, on December 20, 2018, 
SFFD and SFPUC personnel conducted 
emergency generator start-up procedures for 
Pump Station No. 2 (PS2). On April 5, 2018 
SFPUC and SFFD performed joint-department 
full-scale test of AWSS Pump Station No. 1 (PS1) 
including pumping seawater into an isolated 
section of the AWSS distribution through 
system hydrants.  On August 29, 2018, SFPUC, 
SFFD and DPW personnel conducted a seawater 
drafting drill and confirmation test from the 
new suction connection at Pier 50.  In addition, 
SFFD and SFPUC periodically test different 
facilities to assure systems are in good working 
order, and to train personnel on operations and 
joint-agency communications.  For example, a 
full-scale emergency exercise was performed 
between SFFD and SFPUC staff in January 2016 

t I l i  C k  hi h i l d th  Ph i  

R10
[for F13]

By no later than June 30, 2020, the 2015 MOU 
between the SFPUC and the SFFD should be 
amended to include a detailed roadmap for 
annual emergency response exercises, including 
simulated disaster and earthquake drills 
involving the AWSS and the PWSS.

General Manager, San 
Francisco Public Utilities 
Commission
[September 15, 2019]

Will be 
implemented

SFFD and SFPUC will work together to amend 
the MOU by June 30, 2020. 
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Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F1 Fires resulting from an earthquake represent a 
significant risk of widespread damage and 
potential loss of life in San Francisco.

Chief, San Francisco Fire 
Department
[September 15, 2019]

Agree with the 
finding

R1
[for F1-F6]

By no later than December 31, 2020, the Mayor, 
the SFPUC, the SFFD, and the Office of 
Resilience and Capital Planning should jointly 
present to the Board of Supervisors a detailed 
plan to ensure the City is well prepared to fight 
fires in all parts of San Francisco in the event of 
a 1906-magnitude (7.8) earthquake.

Chief, San Francisco Fire 
Department
[September 15, 2019]

Will be 
implemented

Ensuring that San Francisco has the 
infrastructure and resources to be well 
prepared to fight fires in all parts of San 
Francisco is something that will be a focus of 
the next 10-Year Capital Plan. Per 
Administrative Code 3.20, that Plan must be 
submitted to the Mayor and Board no later 
than March 1 of each odd-numbered year for 
approval no later than May 1. The requested 
presentation would be delivered as part of that 
Plan’s submission to enable holistic planning 
across San Francisco’s resilience challenges. 
Updates available on this timeline would be 
included. The City cannot discuss the project 
and timeline until the ESER 2020 plan passes. 
For this reason, the City will sync this 
recommendation with the Capital Plan, and 
push back the timeline to December 31, 2021. 

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F1 Fires resulting from an earthquake represent a 
significant risk of widespread damage and 
potential loss of life in San Francisco.

Chief, San Francisco Fire 
Department
[September 15, 2019]

Agree with the 
finding

R2
[for F1-F6]

The plan discussed in Recommendation R1 
should include a detailed proposal, including 
financing sources, for the installation within 15 
years of a high-pressure, multi-sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, i.e., by no later than June 30, 2034.

Chief, San Francisco Fire 
Department
[September 15, 2019]

Requires further 
analysis

The commitment of sources for specific uses on 
specific timelines for San Francisco’s public 
infrastructure is the work of the 10-Year Capital 
Plan. The plan discussed in Recommendation 1 
will be acknowledged in the Capital Plan, and 
based on analysis, will be done on the capital 
plan timeline. The capital planning process 
gathers, documents, and balances planned 
funding for needs across the public 
infrastructure portfolio and across San 
Francisco’s resilience challenges. The Capital 
Plan has longstanding funding principles to 
guide the prioritization of public infrastructure 
investments. These investments are tiered: (1) 
address legal and/or regulatory mandates; (2) 
ensure public safety and enhance resilience; (3) 
preserve assets and promote sustainability; (4) 
advance planned and programmatic needs; and 
(5) promote economic development. In the 
next 10-Year Capital Plan and those that follow, 
the City will continue to analyze priority 
projects and programs and identify sources to 
advance those priorities. Committing to entirely 
funding a single program out of context and 
without regard for the trade-offs of that 
commitment would be out of step with the 
City’s longstanding and highly regarded capital 
planning process and likely create significant 
vulnerabilities elsewhere in the portfolio.

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F2 The municipal water supply system (MWSS) is 
highly vulnerable to damage from a major 
earthquake and is not a reliable source for 
water supply for firefighting after a major 
earthquake.

Chief, San Francisco Fire 
Department
[September 15, 2019]

Disagree, partially The MWSS has been significantly upgraded in 
the last 15 years through the Water Supply 
Improvement Program (WSIP) initiated by the 
SFPUC. The goals of WSIP included to reduce 
vulnerability of the water system to damage 
from earthquakes and increase overall water 
system reliability. There were 35 in-city projects 
within the $4.8 billion-dollar program. The 
WSIP was the largest capital program ever 
undertaken by San Francisco, and one of the 
largest water infrastructure programs in the 
nation. Additionally, it is one of the only 
comprehensive and strategic infrastructure 
programs targeted specifically at improving a 
water system’s seismic reliability and resiliency. 
Additionally, it is unique because the WSIP 
utilized a 7.8 magnitude earthquake as its 
seismic Level of Service. 

R1
[for F1-F6]

By no later than December 31, 2020, the Mayor, 
the SFPUC, the SFFD, and the Office of 
Resilience and Capital Planning should jointly 
present to the Board of Supervisors a detailed 
plan to ensure the City is well prepared to fight 
fires in all parts of San Francisco in the event of 
a 1906-magnitude (7.8) earthquake.

Chief, San Francisco Fire 
Department
[September 15, 2019]

Will be 
implemented

Ensuring that San Francisco has the 
infrastructure and resources to be well 
prepared to fight fires in all parts of San 
Francisco is something that will be a focus of 
the next 10-Year Capital Plan. Per 
Administrative Code 3.20, that Plan must be 
submitted to the Mayor and Board no later 
than March 1 of each odd-numbered year for 
approval no later than May 1. The requested 
presentation would be delivered as part of that 
Plan’s submission to enable holistic planning 
across San Francisco’s resilience challenges. 
Updates available on this timeline would be 
included. The City cannot discuss the project 
and timeline until the ESER 2020 plan passes. 
For this reason, the City will sync this 
recommendation with the Capital Plan, and 
push back the timeline to December 31, 2021. 

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F2 The municipal water supply system (MWSS) is 
highly vulnerable to damage from a major 
earthquake and is not a reliable source for 
water supply for firefighting after a major 
earthquake.

Chief, San Francisco Fire 
Department
[September 15, 2019]

Disagree, partially The MWSS has been significantly upgraded in 
the last 15 years through the Water Supply 
Improvement Program (WSIP) initiated by the 
SFPUC. The goals of WSIP included to reduce 
vulnerability of the water system to damage 
from earthquakes and increase overall water 
system reliability. There were 35 in-city projects 
within the $4.8 billion-dollar program. The 
WSIP was the largest capital program ever 
undertaken by San Francisco, and one of the 
largest water infrastructure programs in the 
nation. Additionally, it is one of the only 
comprehensive and strategic infrastructure 
programs targeted specifically at improving a 
water system’s seismic reliability and resiliency. 
Additionally, it is unique because the WSIP 
utilized a 7.8 magnitude earthquake as its 
seismic Level of Service. 

R2
[for F1-F6]

The plan discussed in Recommendation R1 
should include a detailed proposal, including 
financing sources, for the installation within 15 
years of a high-pressure, multi-sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, i.e., by no later than June 30, 2034.

Chief, San Francisco Fire 
Department
[September 15, 2019]

Requires further 
analysis

The commitment of sources for specific uses on 
specific timelines for San Francisco’s public 
infrastructure is the work of the 10-Year Capital 
Plan. The plan discussed in Recommendation 1 
will be acknowledged in the Capital Plan, and 
based on analysis, will be done on the capital 
plan timeline. The capital planning process 
gathers, documents, and balances planned 
funding for needs across the public 
infrastructure portfolio and across San 
Francisco’s resilience challenges. The Capital 
Plan has longstanding funding principles to 
guide the prioritization of public infrastructure 
investments. These investments are tiered: (1) 
address legal and/or regulatory mandates; (2) 
ensure public safety and enhance resilience; (3) 
preserve assets and promote sustainability; (4) 
advance planned and programmatic needs; and 
(5) promote economic development. In the 
next 10-Year Capital Plan and those that follow, 
the City will continue to analyze priority 
projects and programs and identify sources to 
advance those priorities. Committing to entirely 
funding a single program out of context and 
without regard for the trade-offs of that 
commitment would be out of step with the 
City’s longstanding and highly regarded capital 
planning process and likely create significant 
vulnerabilities elsewhere in the portfolio.

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F3 Approximately 30 cisterns have recently been 
added with funds from ESER bonds, but cisterns 
only have up to about an hour of water supply 
and thus do not provide sufficient water for 
fighting fires following a major earthquake.

Chief, San Francisco Fire 
Department
[September 15, 2019]

Agree with the 
finding

Cisterns serve as one of many important tools 
for use by the SFFD in response to a disaster.  
Cistern locations are strategically located in the 
City in the event of a major conflagration to 
assist as a “Demarcation Line” on some of The 
City’s major thoroughfares. This was realized 
after the 1906 earthquake. With work 
accomplished through the ESER bond program, 
cisterns have been seismically improved 
throughout the City and the overall number of 
cisterns has increased to approximately 230, 
providing the Fire Department access to 
millions of gallons of water in an emergency. 

R1
[for F1-F6]

By no later than December 31, 2020, the Mayor, 
the SFPUC, the SFFD, and the Office of 
Resilience and Capital Planning should jointly 
present to the Board of Supervisors a detailed 
plan to ensure the City is well prepared to fight 
fires in all parts of San Francisco in the event of 
a 1906-magnitude (7.8) earthquake.

Chief, San Francisco Fire 
Department
[September 15, 2019]

Will be 
implemented

Ensuring that San Francisco has the 
infrastructure and resources to be well 
prepared to fight fires in all parts of San 
Francisco is something that will be a focus of 
the next 10-Year Capital Plan. Per 
Administrative Code 3.20, that Plan must be 
submitted to the Mayor and Board no later 
than March 1 of each odd-numbered year for 
approval no later than May 1. The requested 
presentation would be delivered as part of that 
Plan’s submission to enable holistic planning 
across San Francisco’s resilience challenges. 
Updates available on this timeline would be 
included. The City cannot discuss the project 
and timeline until the ESER 2020 plan passes. 
For this reason, the City will sync this 
recommendation with the Capital Plan, and 
push back the timeline to December 31, 2021. 



Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F3 Approximately 30 cisterns have recently been 
added with funds from ESER bonds, but cisterns 
only have up to about an hour of water supply 
and thus do not provide sufficient water for 
fighting fires following a major earthquake.

Chief, San Francisco Fire 
Department
[September 15, 2019]

Agree with the 
finding

Cisterns serve as one of many important tools 
for use by the SFFD in response to a disaster.  
Cistern locations are strategically located in the 
City in the event of a major conflagration to 
assist as a “Demarcation Line” on some of The 
City’s major thoroughfares. This was realized 
after the 1906 earthquake. With work 
accomplished through the ESER bond program, 
cisterns have been seismically improved 
throughout the City and the overall number of 
cisterns has increased to approximately 230, 
providing the Fire Department access to 
millions of gallons of water in an emergency. 

R2
[for F1-F6]

The plan discussed in Recommendation R1 
should include a detailed proposal, including 
financing sources, for the installation within 15 
years of a high-pressure, multi-sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, i.e., by no later than June 30, 2034.

Chief, San Francisco Fire 
Department
[September 15, 2019]

Requires further 
analysis

The commitment of sources for specific uses on 
specific timelines for San Francisco’s public 
infrastructure is the work of the 10-Year Capital 
Plan. The plan discussed in Recommendation 1 
will be acknowledged in the Capital Plan, and 
based on analysis, will be done on the capital 
plan timeline. The capital planning process 
gathers, documents, and balances planned 
funding for needs across the public 
infrastructure portfolio and across San 
Francisco’s resilience challenges. The Capital 
Plan has longstanding funding principles to 
guide the prioritization of public infrastructure 
investments. These investments are tiered: (1) 
address legal and/or regulatory mandates; (2) 
ensure public safety and enhance resilience; (3) 
preserve assets and promote sustainability; (4) 
advance planned and programmatic needs; and 
(5) promote economic development. In the 
next 10-Year Capital Plan and those that follow, 
the City will continue to analyze priority 
projects and programs and identify sources to 
advance those priorities. Committing to entirely 
funding a single program out of context and 
without regard for the trade-offs of that 
commitment would be out of step with the 
City’s longstanding and highly regarded capital 
planning process and likely create significant 
vulnerabilities elsewhere in the portfolio.

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F4 The City’s high-pressure emergency water 
supply system, known as the Auxiliary Water 
Supply System (AWSS), does not cover large 
parts of Supervisorial Districts 1, 4, 7 and 11, 
roughly one-third of the City’s developed area. 
As a result, these districts are not adequately 
protected from fires after a major earthquake.

Chief, San Francisco Fire 
Department
[September 15, 2019]

Agree with the 
finding

The SFPUC, SFFD, and San Francisco Public 
Works (SFPW) are committed to increasing fire 
protection throughout San Francisco. Since the 
passage of the first Earthquake Safety and 
Emergency Response Bond in 2010, the three 
agencies have been implementing projects to 
improve the AWSS system’s seismic reliability 
and range of coverage. Enhancing the AWSS 
range of coverage to all areas of the City would 
require the allocation of funds to do so. The 
three agencies will continue to develop and 
implement projects utilizing new and proven 
technologies that improve upon the original 
system design. There have been many 
advancements in earthquake resistant pipeline 
design and materials, hydrants, and seismic 
valves since the early 1900s, and the City 
intends to use the best possible technology 
available to meet the performance standards of 
the SFFD.

R1
[for F1-F6]

By no later than December 31, 2020, the Mayor, 
the SFPUC, the SFFD, and the Office of 
Resilience and Capital Planning should jointly 
present to the Board of Supervisors a detailed 
plan to ensure the City is well prepared to fight 
fires in all parts of San Francisco in the event of 
a 1906-magnitude (7.8) earthquake.

Chief, San Francisco Fire 
Department
[September 15, 2019]

Will be 
implemented

Ensuring that San Francisco has the 
infrastructure and resources to be well 
prepared to fight fires in all parts of San 
Francisco is something that will be a focus of 
the next 10-Year Capital Plan. Per 
Administrative Code 3.20, that Plan must be 
submitted to the Mayor and Board no later 
than March 1 of each odd-numbered year for 
approval no later than May 1. The requested 
presentation would be delivered as part of that 
Plan’s submission to enable holistic planning 
across San Francisco’s resilience challenges. 
Updates available on this timeline would be 
included. The City cannot discuss the project 
and timeline until the ESER 2020 plan passes. 
For this reason, the City will sync this 
recommendation with the Capital Plan, and 
push back the timeline to December 31, 2021. 

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F4 The City’s high-pressure emergency water 
supply system, known as the Auxiliary Water 
Supply System (AWSS), does not cover large 
parts of Supervisorial Districts 1, 4, 7 and 11, 
roughly one-third of the City’s developed area. 
As a result, these districts are not adequately 
protected from fires after a major earthquake.

Chief, San Francisco Fire 
Department
[September 15, 2019]

Agree with the 
finding

The SFPUC, SFFD, and San Francisco Public 
Works (SFPW) are committed to increasing fire 
protection throughout San Francisco. Since the 
passage of the first Earthquake Safety and 
Emergency Response Bond in 2010, the three 
agencies have been implementing projects to 
improve the AWSS system’s seismic reliability 
and range of coverage. Enhancing the AWSS 
range of coverage to all areas of the City would 
require the allocation of funds to do so. The 
three agencies will continue to develop and 
implement projects utilizing new and proven 
technologies that improve upon the original 
system design. There have been many 
advancements in earthquake resistant pipeline 
design and materials, hydrants, and seismic 
valves since the early 1900s, and the City 
intends to use the best possible technology 
available to meet the performance standards of 
the SFFD.

R2
[for F1-F6]

The plan discussed in Recommendation R1 
should include a detailed proposal, including 
financing sources, for the installation within 15 
years of a high-pressure, multi-sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, i.e., by no later than June 30, 2034.

Chief, San Francisco Fire 
Department
[September 15, 2019]

Requires further 
analysis

The commitment of sources for specific uses on 
specific timelines for San Francisco’s public 
infrastructure is the work of the 10-Year Capital 
Plan. The plan discussed in Recommendation 1 
will be acknowledged in the Capital Plan, and 
based on analysis, will be done on the capital 
plan timeline. The capital planning process 
gathers, documents, and balances planned 
funding for needs across the public 
infrastructure portfolio and across San 
Francisco’s resilience challenges. The Capital 
Plan has longstanding funding principles to 
guide the prioritization of public infrastructure 
investments. These investments are tiered: (1) 
address legal and/or regulatory mandates; (2) 
ensure public safety and enhance resilience; (3) 
preserve assets and promote sustainability; (4) 
advance planned and programmatic needs; and 
(5) promote economic development. In the 
next 10-Year Capital Plan and those that follow, 
the City will continue to analyze priority 
projects and programs and identify sources to 
advance those priorities. Committing to entirely 
funding a single program out of context and 
without regard for the trade-offs of that 
commitment would be out of step with the 
City’s longstanding and highly regarded capital 
planning process and likely create significant 
vulnerabilities elsewhere in the portfolio.

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F4 The City’s high-pressure emergency water 
supply system, known as the Auxiliary Water 
Supply System (AWSS), does not cover large 
parts of Supervisorial Districts 1, 4, 7 and 11, 
roughly one-third of the City’s developed area. 
As a result, these districts are not adequately 
protected from fires after a major earthquake.

Chief, San Francisco Fire 
Department
[September 15, 2019]

Agree with the 
finding

The SFPUC, SFFD, and San Francisco Public 
Works (SFPW) are committed to increasing fire 
protection throughout San Francisco. Since the 
passage of the first Earthquake Safety and 
Emergency Response Bond in 2010, the three 
agencies have been implementing projects to 
improve the AWSS system’s seismic reliability 
and range of coverage. Enhancing the AWSS 
range of coverage to all areas of the City would 
require the allocation of funds to do so. The 
three agencies will continue to develop and 
implement projects utilizing new and proven 
technologies that improve upon the original 
system design. There have been many 
advancements in earthquake resistant pipeline 
design and materials, hydrants, and seismic 
valves since the early 1900s, and the City 
intends to use the best possible technology 
available to meet the performance standards of 
the SFFD.

R5
[for F4]

The SFFD should strategically locate the 
majority of the PWSS hose tenders in areas that 
at present only have low-pressure hydrants 
and/or cisterns.

Chief, San Francisco Fire 
Department
[September 15, 2019]

Will be 
implemented

The Department is currently finalizing 
specifications for these units, after which they 
will go out to bid through the City’s 
procurement processes before construction.  It 
is anticipated the Department will take receipt 
of these units in the second half of 2020/early 
2021.  These hose tenders are a heavy-duty 
apparatus designed to be able to be deployed 
and moved throughout the City depending on 
need, giving the Department needed 
operational flexibility in its response.

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F5 A high-pressure, multi-sourced, seismically safe 
emergency firefighting water supply will be 
costly but is essential to protect the City.

Chief, San Francisco Fire 
Department
[September 15, 2019]

Agree with the 
finding

As the City considers what is essential to 
protect San Francisco, it is important to 
acknowledge our multiple, complex resilience 
challenges. These challenges are documented 
in the Resilient SF strategy (2016) and underlie 
the strategic efforts of our capital investments 
as represented in the 10-Year Capital Plan (last 
updated 2019). These challenges are: 
Earthquakes, Sea Level Rise/Climate Change, 
Aging Infrastructure, Unaffordability, and Social 
Inequity. All of these challenges represent 
meaningful threats to San Franciscans, their 
property, and their ability to make a life in the 
city. In making decisions about priority 
investments, San Francisco must keep an eye 
on all of these challenges, identify the areas of 
greatest need across them, and make progress 
on all fronts simultaneously. The City has taken 
significant steps since 2010 to ensure that the 
City has a high-pressure multi-sourced, 
seismically safe EFWS. Since the passage of the 
first Earthquake Safety and Emergency 
Response Bond in 2010, SFPUC, SFFD, SF Public 
Works have been implementing projects to 
improve the system’s seismic reliability and 
range of coverage. The three agencies will 
continue to implement projects utilizing new 
and proven technologies that improve upon the 
original system design.   

R1
[for F1-F6]

By no later than December 31, 2020, the Mayor, 
the SFPUC, the SFFD, and the Office of 
Resilience and Capital Planning should jointly 
present to the Board of Supervisors a detailed 
plan to ensure the City is well prepared to fight 
fires in all parts of San Francisco in the event of 
a 1906-magnitude (7.8) earthquake.

Chief, San Francisco Fire 
Department
[September 15, 2019]

Will be 
implemented

Ensuring that San Francisco has the 
infrastructure and resources to be well 
prepared to fight fires in all parts of San 
Francisco is something that will be a focus of 
the next 10-Year Capital Plan. Per 
Administrative Code 3.20, that Plan must be 
submitted to the Mayor and Board no later 
than March 1 of each odd-numbered year for 
approval no later than May 1. The requested 
presentation would be delivered as part of that 
Plan’s submission to enable holistic planning 
across San Francisco’s resilience challenges. 
Updates available on this timeline would be 
included. The City cannot discuss the project 
and timeline until the ESER 2020 plan passes. 
For this reason, the City will sync this 
recommendation with the Capital Plan, and 
push back the timeline to December 31, 2021. 



Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F5 A high-pressure, multi-sourced, seismically safe 
emergency firefighting water supply will be 
costly but is essential to protect the City.

Chief, San Francisco Fire 
Department
[September 15, 2019]

Agree with the 
finding

As the City considers what is essential to 
protect San Francisco, it is important to 
acknowledge our multiple, complex resilience 
challenges. These challenges are documented 
in the Resilient SF strategy (2016) and underlie 
the strategic efforts of our capital investments 
as represented in the 10-Year Capital Plan (last 
updated 2019). These challenges are: 
Earthquakes, Sea Level Rise/Climate Change, 
Aging Infrastructure, Unaffordability, and Social 
Inequity. All of these challenges represent 
meaningful threats to San Franciscans, their 
property, and their ability to make a life in the 
city. In making decisions about priority 
investments, San Francisco must keep an eye 
on all of these challenges, identify the areas of 
greatest need across them, and make progress 
on all fronts simultaneously. The City has taken 
significant steps since 2010 to ensure that the 
City has a high-pressure multi-sourced, 
seismically safe EFWS. Since the passage of the 
first Earthquake Safety and Emergency 
Response Bond in 2010, SFPUC, SFFD, SF Public 
Works have been implementing projects to 
improve the system’s seismic reliability and 
range of coverage. The three agencies will 
continue to implement projects utilizing new 
and proven technologies that improve upon the 
original system design.   

R2
[for F1-F6]

The plan discussed in Recommendation R1 
should include a detailed proposal, including 
financing sources, for the installation within 15 
years of a high-pressure, multi-sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, i.e., by no later than June 30, 2034.

Chief, San Francisco Fire 
Department
[September 15, 2019]

Requires further 
analysis

The commitment of sources for specific uses on 
specific timelines for San Francisco’s public 
infrastructure is the work of the 10-Year Capital 
Plan. The plan discussed in Recommendation 1 
will be acknowledged in the Capital Plan, and 
based on analysis, will be done on the capital 
plan timeline. The capital planning process 
gathers, documents, and balances planned 
funding for needs across the public 
infrastructure portfolio and across San 
Francisco’s resilience challenges. The Capital 
Plan has longstanding funding principles to 
guide the prioritization of public infrastructure 
investments. These investments are tiered: (1) 
address legal and/or regulatory mandates; (2) 
ensure public safety and enhance resilience; (3) 
preserve assets and promote sustainability; (4) 
advance planned and programmatic needs; and 
(5) promote economic development. In the 
next 10-Year Capital Plan and those that follow, 
the City will continue to analyze priority 
projects and programs and identify sources to 
advance those priorities. Committing to entirely 
funding a single program out of context and 
without regard for the trade-offs of that 
commitment would be out of step with the 
City’s longstanding and highly regarded capital 
planning process and likely create significant 
vulnerabilities elsewhere in the portfolio.

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F6 Unless the City increases funding levels, it will 
be several decades (i.e., after the USGS predicts 
one or more major earthquakes will occur) 
before the southern parts of the City have a 
high-pressure, multi-sourced, seismically safe 
emergency firefighting water supply.

Chief, San Francisco Fire 
Department
[September 15, 2019]

Disagree, wholly Decisions about programming and funding 
levels of future ESER bonds and other 
complementary sources that could support the 
expansion of the AWSS have yet to be made. 

R1
[for F1-F6]

By no later than December 31, 2020, the Mayor, 
the SFPUC, the SFFD, and the Office of 
Resilience and Capital Planning should jointly 
present to the Board of Supervisors a detailed 
plan to ensure the City is well prepared to fight 
fires in all parts of San Francisco in the event of 
a 1906-magnitude (7.8) earthquake.

Chief, San Francisco Fire 
Department
[September 15, 2019]

Will be 
implemented

Ensuring that San Francisco has the 
infrastructure and resources to be well 
prepared to fight fires in all parts of San 
Francisco is something that will be a focus of 
the next 10-Year Capital Plan. Per 
Administrative Code 3.20, that Plan must be 
submitted to the Mayor and Board no later 
than March 1 of each odd-numbered year for 
approval no later than May 1. The requested 
presentation would be delivered as part of that 
Plan’s submission to enable holistic planning 
across San Francisco’s resilience challenges. 
Updates available on this timeline would be 
included. The City cannot discuss the project 
and timeline until the ESER 2020 plan passes. 
For this reason, the City will sync this 
recommendation with the Capital Plan, and 
push back the timeline to December 31, 2021. 

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F6 Unless the City increases funding levels, it will 
be several decades (i.e., after the USGS predicts 
one or more major earthquakes will occur) 
before the southern parts of the City have a 
high-pressure, multi-sourced, seismically safe 
emergency firefighting water supply.

Chief, San Francisco Fire 
Department
[September 15, 2019]

Disagree, wholly Decisions about programming and funding 
levels of future ESER bonds and other 
complementary sources that could support the 
expansion of the AWSS have yet to be made. 

R2
[for F1-F6]

The plan discussed in Recommendation R1 
should include a detailed proposal, including 
financing sources, for the installation within 15 
years of a high-pressure, multi-sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, i.e., by no later than June 30, 2034.

Chief, San Francisco Fire 
Department
[September 15, 2019]

Requires further 
analysis

The commitment of sources for specific uses on 
specific timelines for San Francisco’s public 
infrastructure is the work of the 10-Year Capital 
Plan. The plan discussed in Recommendation 1 
will be acknowledged in the Capital Plan, and 
based on analysis, will be done on the capital 
plan timeline. The capital planning process 
gathers, documents, and balances planned 
funding for needs across the public 
infrastructure portfolio and across San 
Francisco’s resilience challenges. The Capital 
Plan has longstanding funding principles to 
guide the prioritization of public infrastructure 
investments. These investments are tiered: (1) 
address legal and/or regulatory mandates; (2) 
ensure public safety and enhance resilience; (3) 
preserve assets and promote sustainability; (4) 
advance planned and programmatic needs; and 
(5) promote economic development. In the 
next 10-Year Capital Plan and those that follow, 
the City will continue to analyze priority 
projects and programs and identify sources to 
advance those priorities. Committing to entirely 
funding a single program out of context and 
without regard for the trade-offs of that 
commitment would be out of step with the 
City’s longstanding and highly regarded capital 
planning process and likely create significant 
vulnerabilities elsewhere in the portfolio.

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F6 Unless the City increases funding levels, it will 
be several decades (i.e., after the USGS predicts 
one or more major earthquakes will occur) 
before the southern parts of the City have a 
high-pressure, multi-sourced, seismically safe 
emergency firefighting water supply.

Chief, San Francisco Fire 
Department
[September 15, 2019]

Disagree, wholly Decisions about programming and funding 
levels of future ESER bonds and other 
complementary sources that could support the 
expansion of the AWSS have yet to be made. 

R4
[for F6-F7]

As interim measure, by no later than June 30, 
2021, the City should purchase the 20 new 
PWSS hose tenders being requested by the 
SFFD, to replace and expand its currently 
inadequate inventory.

Chief, San Francisco Fire 
Department
[September 15, 2019]

Requires further 
analysis

The Fire Department has been allocated 
funding to purchase five units through funds 
from the FY19-20 City budget and an allocation 
from the State.  The Department is currently 
working with the Office of Contract 
Administration to develop a multi-year term 
contract for hose tenders so in the case that 
additional funding is secured in future years, 
the Department will be able to reduce the 
amount of time for procurement of the 
apparatus. Each hose tender cost $1 million 
each, and we need to weigh purchase of 
additional hose tenders to other budget 
request and priority. 

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F7 The existing Portable Water Supply System 
(PWSS) inventory is inadequate.  Investing in 
more PWSS hose tenders would provide a 
relatively quick, cost-effective interim means to 
improve protection of the southern and 
western parts of the City until a high-pressure, 
multi-sourced, seismically safe emergency 
water supply can be developed in those areas.

Chief, San Francisco Fire 
Department
[September 15, 2019]

Agree with the 
finding

The Fire Department has been allocated 
funding to purchase five units through funds 
from the FY19-20 City budget and an allocation 
from the State. While the Department currently 
has five older hose tenders spread-out 
throughout the City, these new units are much 
more modern and provide the Department with 
a number of operational benefits, including the 
following: the capability of pumping and 
drafting water from any water source; 
extending the current AWSS system 
infrastructure; carrying 6,000 feet of hose for 
deployment; a 5,500 gallon per minute (GPM) 
on-board water pump and a 3,000 GPM 
portable submersible water pump; on-board 
monitor with a 525 foot reach; and four wheel 
drive.  In addition, the Department has been 
successful in advocating and receiving Federal 
grant funds to assist with purchasing various 
PWSS equipment (valves, hose, ramps, etc.), 
and will continue to advocate for alternative 
sources of funding to increase the inventory of 
PWSS equipment.

R4
[for F6-F7]

As interim measure, by no later than June 30, 
2021, the City should purchase the 20 new 
PWSS hose tenders being requested by the 
SFFD, to replace and expand its currently 
inadequate inventory.

Chief, San Francisco Fire 
Department
[September 15, 2019]

Requires further 
analysis

The Fire Department has been allocated 
funding to purchase five units through funds 
from the FY19-20 City budget and an allocation 
from the State.  The Department is currently 
working with the Office of Contract 
Administration to develop a multi-year term 
contract for hose tenders so in the case that 
additional funding is secured in future years, 
the Department will be able to reduce the 
amount of time for procurement of the 
apparatus. Each hose tender cost $1 million 
each, and we need to weigh purchase of 
additional hose tenders to other budget 
request and priority. 

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F8 Redundancy is an important feature of an 
emergency firefighting water system.

Chief, San Francisco Fire 
Department
[September 15, 2019]

Agree with the 
finding

R6
[for F8-F9]

The SFPUC, the SFFD and the SF Department of 
the Environment should study adding salt-
water pump stations to improve the 
redundancy of water sources, especially on the 
west side.  Findings and recommendations from 
this study should be presented to the Board of 
Supervisors by no later than June 30, 2021.

Chief, San Francisco Fire 
Department
[September 15, 2019]

Will be 
implemented

SFPUC and SFFD will complete this study by 
June 30, 2021.



Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F9 Current plans to extend protections to the 
western part of the City do not include any high-
pressure water sources north of Golden Gate 
Park.

Chief, San Francisco Fire 
Department
[September 15, 2019]

Disagree, partially While it is true that the SFPUC and SFFD are 
studying four potential water sources proposed 
to supply a potable EFWS on the west side of 
the City, which are not located north of Golden 
Gate Park, which by no means would reduce 
the proposed system's resiliency, reliability, 
performance, or ability to provide abundant 
high-pressure water for fire suppression to the 
Richmond District after a seismic event. San 
Francisco is unique in that there are 11 in-city 
reservoirs, with a total water capacity of 
approximately 413,000,000 gallons. 
Additionally, Lake Merced, also located within 
City Limits, has an additional approximately 
1,000,000,000 gallons. The potable EFWS 
system for the Westside of San Francisco that is 
being developed and analyzed would provide 
that the new EFWS pipeline in the Sunset and 
Richmond Districts could be supplied from four 
sources of water at two locations. The first two 
water sources could be supplied to the EFWS 
pipeline via a 30,000 gallon per minute pump 
station in the vicinity of Lake Merced. The two 
sources being studied for this pump station are 
Lake Merced, which has a water supply of 
approximately one billion gallons, and a 60” 
seismically resilient SFPUC Hetch Hetchy 
Regional Water System pipeline. The proposed 
potable EFWS also is analyzing the inclusion of 
a second 30,000 gallons per minute pump 
t ti  i  th  i i it  f th  SFPUC’  S t 

R6
[for F8-F9]

The SFPUC, the SFFD and the SF Department of 
the Environment should study adding salt-
water pump stations to improve the 
redundancy of water sources, especially on the 
west side.  Findings and recommendations from 
this study should be presented to the Board of 
Supervisors by no later than June 30, 2021.

Chief, San Francisco Fire 
Department
[September 15, 2019]

Will be 
implemented

SFPUC and SFFD will complete this study by 
June 30, 2021.

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F10 The “reliability scores” being used by the SFPUC 
impart an overly optimistic impression of the 
protection provided.

Chief, San Francisco Fire 
Department
[September 15, 2019]

Disagree, partially Fire Response Areas (FRAs) were utilized by 
SFPUC and SFFD in the planning study CS-199. 
This study divided the City into areas based on 
those defined by the SFFD for initial alarm 
response and were called Fire Response Areas 
(FRAs). Probable fire demands were developed 
for each FRA using 1000 sets of fire demands 
generated by Charles Scawthorn, PhD using a 
Monte Carlo analysis of fire ignitions and fire 
growth using the ground motions from the 
design earthquake (7.8 magnitude). The fire 
ignitions were generated using methods similar 
to those used for the Community Action Plan 
for Seismic Safety (CAPSS) study (ATC 2010). 
The fire ignitions subsequently were used to 
develop water demands that were aggregated 
into the likely fire demands for each FRA. The 
water supplies for each FRA were developed 
using the reliability modeling tool GIRAFFE, 
developed at Cornell University by Professor 
Thomas D. O’Rourke. GIRAFFE performs internal 
Monte Carlo analysis to damage pipes in the 
system for multiple scenarios. The water 
supplies developed by GIRAFFE were 
aggregated into the likely water supplies for 
each FRA. It should be noted that the likely 
water supplies for each FRA assumed no water 
from the City's municipal water system 
(MWSS), which is quite conservative and highly 
unlikely even after a seismic event. The 

li bilit   f  h FRA i  l l t d i  

R7
[for F10]

The SFPUC should (a) continue its efforts to 
complete a more detailed analysis of 
emergency firefighting water needs (including 
above-the-median needs) by neighborhood, 
and not just by FRA, and (b) present a 
completed analysis to the Board of Supervisors 
by no later than June 30, 2021.

Chief, San Francisco Fire 
Department
[September 15, 2019]

Will be 
implemented

SFPUC and SFFD will complete this analysis by 
June 30, 2021.

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F11 The City does not have a timeline to fund and 
complete development of a high-pressure, 
multi-sourced, seismically safe emergency 
water supply for all parts of the City, including 
poor neighborhoods that historically have not 
been as well protected as the downtown 
business district and many richer 
neighborhoods.

Chief, San Francisco Fire 
Department
[September 15, 2019]

Disagree, partially The EFWS was built after the 1906 earthquake, 
and its location, primarily in the northeast 
portion of San Francisco, corresponds to the 
location of the majority of the city’s population 
at that time. Since 2010, the SFPUC, SFFD, and 
Public Works have made critical improvements 
to the existing EFWS system. Expanding the 
EFWS prior to ensuring that the existing EFWS 
is resilient and reliable would have contradicted 
best engineering practices. The SFPUC and SFFD 
are developing plans that would implement a 
resilient, robust, and redundant potable EFWS 
for the Westside of San Francisco. The potable 
EFWS that is being developed and analyzed 
would propose  the best method for bringing a 
robust and resilient high-pressure firefighting 
water system to the Western neighborhoods in 
San Francisco that is capable of providing water 
to the SFFD firefighters at the high-pressure 
needed for firefighters to combat large fires 
after a seismic event, and is likely to include 
over 14 miles of new EFWS pipelines and 
potentially two new pump stations likely to be 
supplied by four water sources. The SFPUC and 
SFFD’s potable EFWS is being designed in a 
manner that allows for agility and the flexibility 
to add new technologies and water sources, 
and in a manner that allows the piping network 
to be extended in the future to serve additional 
areas.                                                                                                    

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F13 In the 2015 MOU between the SFFD and the 
SFPUC, the two agencies agreed to conduct 
joint AWSS trainings annually, but there is no 
formal protocol outlining specific joint AWSS 
exercises or drills using hypothetical disaster 
scenarios, such as a major earthquake.

Chief, San Francisco Fire 
Department
[September 15, 2019]

Disagree, partially There are no formal protocol outlining specific 
joint AWSS exercises or drills in the MOU; 
however, there are multiple opportunities to 
train together during operation, maintenance, 
and construction of improvement projects for 
the AWSS facilities as previously described in 
the response to the Grand Jury questions sent 
in May 2019.

The SFFD and SFPUC have had multiple field 
training opportunities during the maintenance 
and start-up testing of AWSS facilities in the last 
5 years.  For example, on December 20, 2018, 
SFFD and SFPUC personnel conducted 
emergency generator start-up procedures for 
Pump Station No. 2 (PS2). On April 5, 2018 
SFPUC and SFFD performed joint-department 
full-scale test of AWSS Pump Station No. 1 (PS1) 
including pumping seawater into an isolated 
section of the AWSS distribution through 
system hydrants.  On August 29, 2018, SFPUC, 
SFFD and DPW personnel conducted a seawater 
drafting drill and confirmation test from the 
new suction connection at Pier 50.  In addition, 
SFFD and SFPUC periodically test different 
facilities to assure systems are in good working 
order, and to train personnel on operations and 
joint-agency communications.  For example, a 
full-scale emergency exercise was performed 
between SFFD and SFPUC staff in January 2016 

t I l i  C k  hi h i l d th  Ph i  

R10
[for F13]

By no later than June 30, 2020, the 2015 MOU 
between the SFPUC and the SFFD should be 
amended to include a detailed roadmap for 
annual emergency response exercises, including 
simulated disaster and earthquake drills 
involving the AWSS and the PWSS.

Chief, San Francisco Fire 
Department
[September 15, 2019]

Will be 
implemented

The Fire Department conducts weekly 
hose/hose tender drills that it rotates through 
companies throughout the City. The Fire 
Department will work with the SFPUC to have 
them in attendance and participate in these 
drills.  SFFD will also commit to working with 
the PUC to enhance the scope and frequency of 
trainings in the future for improved 
collaboration. SFFD and SFPUC will work 
together to amend the MOU by June 30, 2020. 

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

R9
[for F12]

By no later than December 31, 2020 the SFPUC, 
with the advice and subject to the approval of 
the SFFD, should (a) implement “best practices” 
for the maintenance of AWSS assets, and (b) 
redefine which AWSS valves in the system are 
“critical,” and, therefore, require more 
attention and priority in the SFPUC’s 
maintenance plans.

Chief, San Francisco Fire 
Department
[September 15, 2019]

Has been 
implemented

(a) SFPUC implements “best practices” for the 
maintenance of AWSS assets in collaboration 
with SFFD, and consistent with the terms of the 
Memorandum of Understanding Regarding 
Operation and Maintenance of San Francisco 
Water Supply Systems Related to Fire 
Suppression (MOU), SFPUC will seek SFFD’s 
written approval for “any modifications that 
could compromise”  the system’s function as a 
high pressure firefighting system (MOU, page 
2).
(b) The AWSS critical valves have been 
identified and will be exercised every year 
through the AWSS Critical Valve Exercise 
Program.
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Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F6 Unless the City increases funding levels, it will 
be several decades (i.e., after the USGS predicts 
one or more major earthquakes will occur) 
before the southern parts of the City have a 
high-pressure, multi-sourced, seismically safe 
emergency firefighting water supply.

City Administrator
[September 15, 2019]

Disagree, wholly Decisions about programming and funding 
levels of future ESER bonds and other 
complementary sources that could support the 
expansion of the AWSS have yet to be made. 

R1
[for F1-F6]

By no later than December 31, 2020, the Mayor, 
the SFPUC, the SFFD, and the Office of 
Resilience and Capital Planning should jointly 
present to the Board of Supervisors a detailed 
plan to ensure the City is well prepared to fight 
fires in all parts of San Francisco in the event of 
a 1906-magnitude (7.8) earthquake.

City Administrator
[September 15, 2019]

Will be 
implemented

Ensuring that San Francisco has the 
infrastructure and resources to be well 
prepared to fight fires in all parts of San 
Francisco is something that will be a focus of 
the next 10-Year Capital Plan. Per 
Administrative Code 3.20, that Plan must be 
submitted to the Mayor and Board no later 
than March 1 of each odd-numbered year for 
approval no later than May 1. The requested 
presentation would be delivered as part of that 
Plan’s submission to enable holistic planning 
across San Francisco’s resilience challenges. 
Updates available on this timeline would be 
included. The City cannot discuss the project 
and timeline until the ESER 2020 plan passes. 
For this reason, the City will sync this 
recommendation with the Capital Plan, and 
push back the timeline to December 31, 2021. 

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F6 Unless the City increases funding levels, it will 
be several decades (i.e., after the USGS predicts 
one or more major earthquakes will occur) 
before the southern parts of the City have a 
high-pressure, multi-sourced, seismically safe 
emergency firefighting water supply.

City Administrator
[September 15, 2019]

Disagree, wholly Decisions about programming and funding 
levels of future ESER bonds and other 
complementary sources that could support the 
expansion of the AWSS have yet to be made. 

R2
[for F1-F6]

The plan discussed in Recommendation R1 
should include a detailed proposal, including 
financing sources, for the installation within 15 
years of a high-pressure, multi-sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, i.e., by no later than June 30, 2034.

City Administrator
[September 15, 2019]

Requires further 
analysis

The commitment of sources for specific uses on 
specific timelines for San Francisco’s public 
infrastructure is the work of the 10-Year Capital 
Plan. The plan discussed in Recommendation 1 
will be acknowledged in the Capital Plan, and 
based on analysis, will be done on the capital 
plan timeline. The capital planning process 
gathers, documents, and balances planned 
funding for needs across the public 
infrastructure portfolio and across San 
Francisco’s resilience challenges. The Capital 
Plan has longstanding funding principles to 
guide the prioritization of public infrastructure 
investments. These investments are tiered: (1) 
address legal and/or regulatory mandates; (2) 
ensure public safety and enhance resilience; (3) 
preserve assets and promote sustainability; (4) 
advance planned and programmatic needs; and 
(5) promote economic development. In the 
next 10-Year Capital Plan and those that follow, 
the City will continue to analyze priority 
projects and programs and identify sources to 
advance those priorities. Committing to entirely 
funding a single program out of context and 
without regard for the trade-offs of that 
commitment would be out of step with the 
City’s longstanding and highly regarded capital 
planning process and likely create significant 
vulnerabilities elsewhere in the portfolio.

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F6 Unless the City increases funding levels, it will 
be several decades (i.e., after the USGS predicts 
one or more major earthquakes will occur) 
before the southern parts of the City have a 
high-pressure, multi-sourced, seismically safe 
emergency firefighting water supply.

City Administrator
[September 15, 2019]

Disagree, wholly Decisions about programming and funding 
levels of future ESER bonds and other 
complementary sources that could support the 
expansion of the AWSS have yet to be made. 

R8
[for F5, F6, 

F11]

By no later than June 30, 2022, the Mayor and 
the Board of Supervisors should analyze 
whether to propose a separate bond for the 
development of a high-pressure, multi-sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, with a target date of completing 
construction by no later than June 30, 2034.

City Administrator
[September 15, 2019]

Will be 
implemented

The analysis will be performed as part of the 
City’s 10-Year Capital Plan development 
process. The next full update to the Capital Plan 
will be submitted to the Mayor and Board not 
later than March 1, 2021, for approval no later 
than May 1, 2021.

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F11 The City does not have a timeline to fund and 
complete development of a high-pressure, 
multi-sourced, seismically safe emergency 
water supply for all parts of the City, including 
poor neighborhoods that historically have not 
been as well protected as the downtown 
business district and many richer 
neighborhoods.

City Administrator
[September 15, 2019]

Disagree, partially The EFWS was built after the 1906 earthquake, 
and its location, primarily in the northeast 
portion of San Francisco, corresponds to the 
location of the majority of the city’s population 
at that time. Since 2010, the SFPUC, SFFD, and 
Public Works have made critical improvements 
to the existing EFWS system. Expanding the 
EFWS prior to ensuring that the existing EFWS 
is resilient and reliable would have contradicted 
best engineering practices. The SFPUC and SFFD 
are developing plans that would implement a 
resilient, robust, and redundant potable EFWS 
for the Westside of San Francisco. The potable 
EFWS that is being developed and analyzed 
would propose  the best method for bringing a 
robust and resilient high-pressure firefighting 
water system to the Western neighborhoods in 
San Francisco that is capable of providing water 
to the SFFD firefighters at the high-pressure 
needed for firefighters to combat large fires 
after a seismic event, and is likely to include 
over 14 miles of new EFWS pipelines and 
potentially two new pump stations likely to be 
supplied by four water sources. The SFPUC and 
SFFD’s potable EFWS is being designed in a 
manner that allows for agility and the flexibility 
to add new technologies and water sources, 
and in a manner that allows the piping network 
to be extended in the future to serve additional 
areas.                                                                                                    

R8
[for F5, F6, 

F11]

By no later than June 30, 2022, the Mayor and 
the Board of Supervisors should analyze 
whether to propose a separate bond for the 
development of a high-pressure, multi-sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, with a target date of completing 
construction by no later than June 30, 2034.

City Administrator
[September 15, 2019]

Will be 
implemented

The analysis will be performed as part of the 
City’s 10-Year Capital Plan development 
process. The next full update to the Capital Plan 
will be submitted to the Mayor and Board not 
later than March 1, 2021, for approval no later 
than May 1, 2021.
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Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

R6
[for F8-F9]

The SFPUC, the SFFD and the SF Department of 
the Environment should study adding salt-
water pump stations to improve the 
redundancy of water sources, especially on the 
west side.  Findings and recommendations from 
this study should be presented to the Board of 
Supervisors by no later than June 30, 2021.

Director, San Francisco 
Department of the 
Environment
[September 15, 2019]

Will not be 
implemented 
because it is not 
warranted or 
reasonable

Not applicable to the San Francisco Department 
of the Environment



  ⚠WARNING: This email was generated from an external source. You should only open files from
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From: Anatolia Lubos
To: Carroll, John (BOS)
Subject: San Francisco Public Utilities Commission Response (by the Commission President) to the 2018-2019 AWSS

Report
Date: Friday, September 13, 2019 10:14:02 AM
Attachments: President Caen Letter to CGJ.pdf

 

From: Civil Grand Jury <CGrandJury@sftc.org> 
Sent: Wednesday, September 11, 2019 11:11 AM
To: Anatolia Lubos <ALubos@sftc.org>
Subject: FW: Response of the San Francisco Public Utilities Commission to the 2018-2019 Civil Grand
Jury Report
 
 

From: Hood, Donna
Sent: Wednesday, September 11, 2019 11:10:54 AM (UTC-08:00) Pacific Time (US & Canada)
To: Civil Grand Jury
Cc: Kelly Jr, Harlan; Breed, London (MYR)
Subject: Response of the San Francisco Public Utilities Commission to the 2018-2019 Civil Grand Jury
Report

 
Good Morning,
 
In accordance with Penal Code Sections 933 and 933.05, and pursuant to the request of Mr. Rasha
Harvey, Foreperson of the City and County of San Francisco 2018-19 Civil Grand Jury, attached
please find the response of the San Francisco Public Utilities Commission to the 2018-2019 Civil
Grand Jury Report, Act Now Before It Is Too Late: Aggressively Expand and Enhance Our High-
Pressure Emergency Firefighting Water System.
 
Thank you,
 
Donna Hood
Commission Secretary
San Francisco Water, Power and Sewer/Services of the San Francisco Public Utilities
Commission
525 Golden Gate Ave., 13th Floor
San Francisco, CA 94102
415-554-0761 (direct)
http://sfwater.org/
 

Conserve a drop today for a drink tomorrow! Learn how at www.sfwater.org/conservation
 
 

I 

mailto:ALubos@sftc.org
mailto:john.carroll@sfgov.org
http://sfwater.org/
http://www.sfwater.org/conservation



OUR MISSION: To provide our customers with high-quality, efficient and reliable water, power and sewer 
services in a manner that values environmental and community interests and sustains the resources entrusted 
to our care. 


525 Golden Gate Avenue, 13th Floor 
San Francisco, CA 94102 


T  415.554.3155 
F  415.554.3161 


TTY  415.554.3488


September 11, 2019 


Sent via U.S. Mail and email to CGrandJury@sftc.org 


The Honorable Garrett L. Wong 
Presiding Judge  
Superior Court of California, County of San Francisco 
400 McAllister Street, Room 008 
San Francisco, CA 94102-4512 


Dear Judge Wong: 


In accordance with Penal Code Sections 933 and 933.05, and pursuant to the 
request of Mr. Rasha Harvey, Foreperson of the City and County of San 
Francisco 2018-19 Civil Grand Jury, attached please find the response of the 
San Francisco Public Utilities Commission to the 2018-2019 Civil Grand Jury 
Report, Act Now Before It Is Too Late: Aggressively Expand and Enhance Our 
High-Pressure Emergency Firefighting Water System. At its regularly 
scheduled public meeting of September 10, 2019, the Commission voted to 
approve the attached responses by Resolution No. 19-0178.   


The response of the General Manager of the San Francisco Public Utilities 
Commission is being sent under separate cover. 


The Commission would like to thank the members of the 2018-2019 Civil 
Grand Jury for their service and their interest in our vital water infrastructure 
that supports firefighting in all communities in San Francisco. 


Sincerely, 


Ann Moller Caen 
President 
San Francisco Public Utilities Commission 


cc: Harlan Kelly, SFPUC General Manager 
Mayor London Breed 







PUBLIC UTILITIES COMMISSION 


City and County of San Francisco 


RESOLUTION NO. 19-0178 


WHEREAS, On July 17, 2019, the 2018-2019 Civil Grand Jury released a report entitled, 
"Act Now Before It Is Too Late: Aggressively Expand and Enhance Our High-Pressure 
Emergency Firefighting Water System," a copy of which is on file with the Commission 
Secretary and has been provided to this Commission for review; and 


WHEREAS, The Civil Grand Jury requires written responses from this Commission to 
the Report's Findings Nos. 1, 2, 4, 5, 6, 8, 9, 10, 11, 12, and 13, and Recommendations Nos. 1,2, 
6, 7, 9, and 10; and 


WHEREAS, California Penal Code §933(c) requires such written responses be submitted 
to the Presiding Judge no later than September 15, 2019; and 


WHEREAS, Attached hereto are the Commission's responses to the above stated 
Findings and Recommendations in the 2018-19 Civil Grand Jury Report; now, therefore be it 


RESOLVED, That this Commission hereby approves the Commission's responses, 
attached hereto, to the relevant findings and recommendations of the July 17, 2019 Civil Grand 
Jury Report entitled, "Act Now Before It Is Too Late: Aggressively Expand and Enhance Our 
High-Pressure Emergency Firefighting Water System" and authorizes and directs the 
Commission President to submit the response to the Presiding Judge of the Civil Grand Jury by 
September 15, 2019, as required by California Penal Code §933(c). 


I hereby certify that the foregoing resolution was adopted by the Public Utilities 
Commission at its meeting of September 10, 2019. 


LAA-4. 
Secretary, Public Utilities Commission 
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Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]


F1 Fires resulting from an earthquake represent a 
significant risk of widespread damage and 
potential loss of life in San Francisco.


President, San Francisco 
Public Utilities Commission
[September 15, 2019]


Agree with the 
finding


R1
[for F1-F6]


By no later than December 31, 2020, the Mayor, 
the SFPUC, the SFFD, and the Office of 
Resilience and Capital Planning should jointly 
present to the Board of Supervisors a detailed 
plan to ensure the City is well prepared to fight 
fires in all parts of San Francisco in the event of 
a 1906-magnitude (7.8) earthquake.


President, San Francisco 
Public Utilities Commission
[September 15, 2019]


Will be implemented Ensuring that San Francisco has the infrastructure and 
resources to be well prepared to fight fires in all parts of San 
Francisco is something that will be a focus of the next 10-
Year Capital Plan. Per Administrative Code 3.20, that Plan 
must be submitted to the Mayor and Board no later than 
March 1 of each odd-numbered year for approval no later 
than May 1. The requested presentation would be delivered 
as part of that Plan’s submission to enable holistic planning 
across San Francisco’s resilience challenges. Updates 
available on this timeline would be included. The City cannot 
discuss the project and timeline until the ESER 2020 plan 
passes. For this reason, the City will sync this 
recommendation with the Capital Plan, and push back the 
timeline to December 31, 2021. 


Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]


F1 Fires resulting from an earthquake represent a 
significant risk of widespread damage and 
potential loss of life in San Francisco.


President, San Francisco 
Public Utilities Commission
[September 15, 2019]


Agree with the 
finding


R2
[for F1-F6]


The plan discussed in Recommendation R1 
should include a detailed proposal, including 
financing sources, for the installation within 15 
years of a high-pressure, multi-sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, i.e., by no later than June 30, 2034.


President, San Francisco 
Public Utilities Commission
[September 15, 2019]


Requires further 
analysis


The commitment of sources for specific uses on specific 
timelines for San Francisco’s public infrastructure is the 
work of the 10-Year Capital Plan. The plan discussed in 
Recommendation 1 will be acknowledged in the Capital Plan, 
and based on analysis, will be done on the capital plan 
timeline. The capital planning process gathers, documents, 
and balances planned funding for needs across the public 
infrastructure portfolio and across San Francisco’s resilience 
challenges. The Capital Plan has longstanding funding 
principles to guide the prioritization of public infrastructure 
investments. These investments are tiered: (1) address legal 
and/or regulatory mandates; (2) ensure public safety and 
enhance resilience; (3) preserve assets and promote 
sustainability; (4) advance planned and programmatic 
needs; and (5) promote economic development. In the next 
10-Year Capital Plan and those that follow, the City will 
continue to analyze priority projects and programs and 
identify sources to advance those priorities. Committing to 
entirely funding a single program out of context and without 
regard for the trade-offs of that commitment would be out 
of step with the City’s longstanding and highly regarded 
capital planning process and likely create significant 
vulnerabilities elsewhere in the portfolio.


Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]


F2 The municipal water supply system (MWSS) is 
highly vulnerable to damage from a major 
earthquake and is not a reliable source for 
water supply for firefighting after a major 
earthquake.


President, San Francisco 
Public Utilities Commission
[September 15, 2019]


Disagree, partially The MWSS has been significantly upgraded in the last 15 years through the 
Water Supply Improvement Program (WSIP) initiated by the SFPUC. The 
goals of WSIP included to reduce vulnerability of the water system to 
damage from earthquakes and increase overall water system reliability. 
There were 35 in-city projects within the $4.8 billion-dollar program. The 
WSIP was the largest capital program ever undertaken by San Francisco, 
and one of the largest water infrastructure programs in the nation. 
Additionally, it is one of the only comprehensive and strategic 
infrastructure programs targeted specifically at improving a water system’s 
seismic reliability and resiliency. Additionally, it is unique because the WSIP 
utilized a 7.8 magnitude earthquake as its seismic Level of Service. 


R1
[for F1-F6]


By no later than December 31, 2020, the Mayor, 
the SFPUC, the SFFD, and the Office of 
Resilience and Capital Planning should jointly 
present to the Board of Supervisors a detailed 
plan to ensure the City is well prepared to fight 
fires in all parts of San Francisco in the event of 
a 1906-magnitude (7.8) earthquake.


President, San Francisco 
Public Utilities Commission
[September 15, 2019]


Will be implemented Ensuring that San Francisco has the infrastructure and 
resources to be well prepared to fight fires in all parts of San 
Francisco is something that will be a focus of the next 10-
Year Capital Plan. Per Administrative Code 3.20, that Plan 
must be submitted to the Mayor and Board no later than 
March 1 of each odd-numbered year for approval no later 
than May 1. The requested presentation would be delivered 
as part of that Plan’s submission to enable holistic planning 
across San Francisco’s resilience challenges. Updates 
available on this timeline would be included. The City cannot 
discuss the project and timeline until the ESER 2020 plan 
passes. For this reason, the City will sync this 
recommendation with the Capital Plan, and push back the 
timeline to December 31, 2021. 







Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]


F2 The municipal water supply system (MWSS) is 
highly vulnerable to damage from a major 
earthquake and is not a reliable source for 
water supply for firefighting after a major 
earthquake.


President, San Francisco 
Public Utilities Commission
[September 15, 2019]


Disagree, partially The MWSS has been significantly upgraded in the last 15 years through the 
Water Supply Improvement Program (WSIP) initiated by the SFPUC. The 
goals of WSIP included to reduce vulnerability of the water system to 
damage from earthquakes and increase overall water system reliability. 
There were 35 in-city projects within the $4.8 billion-dollar program. The 
WSIP was the largest capital program ever undertaken by San Francisco, 
and one of the largest water infrastructure programs in the nation. 
Additionally, it is one of the only comprehensive and strategic 
infrastructure programs targeted specifically at improving a water system’s 
seismic reliability and resiliency. Additionally, it is unique because the WSIP 
utilized a 7.8 magnitude earthquake as its seismic Level of Service. 


R2
[for F1-F6]


The plan discussed in Recommendation R1 
should include a detailed proposal, including 
financing sources, for the installation within 15 
years of a high-pressure, multi-sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, i.e., by no later than June 30, 2034.


President, San Francisco 
Public Utilities Commission
[September 15, 2019]


Requires further 
analysis


The commitment of sources for specific uses on specific 
timelines for San Francisco’s public infrastructure is the 
work of the 10-Year Capital Plan. The plan discussed in 
Recommendation 1 will be acknowledged in the Capital Plan, 
and based on analysis, will be done on the capital plan 
timeline. The capital planning process gathers, documents, 
and balances planned funding for needs across the public 
infrastructure portfolio and across San Francisco’s resilience 
challenges. The Capital Plan has longstanding funding 
principles to guide the prioritization of public infrastructure 
investments. These investments are tiered: (1) address legal 
and/or regulatory mandates; (2) ensure public safety and 
enhance resilience; (3) preserve assets and promote 
sustainability; (4) advance planned and programmatic 
needs; and (5) promote economic development. In the next 
10-Year Capital Plan and those that follow, the City will 
continue to analyze priority projects and programs and 
identify sources to advance those priorities. Committing to 
entirely funding a single program out of context and without 
regard for the trade-offs of that commitment would be out 
of step with the City’s longstanding and highly regarded 
capital planning process and likely create significant 
vulnerabilities elsewhere in the portfolio.


Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]


F4 The City’s high-pressure emergency water 
supply system, known as the Auxiliary Water 
Supply System (AWSS), does not cover large 
parts of Supervisorial Districts 1, 4, 7 and 11, 
roughly one-third of the City’s developed area. 
As a result, these districts are not adequately 
protected from fires after a major earthquake.


President, San Francisco 
Public Utilities Commission
[September 15, 2019]


Agree with the 
finding


The SFPUC, SFFD, and San Francisco Public Works (SFPW) are committed to 
increasing fire protection throughout San Francisco. Since the passage of 
the first Earthquake Safety and Emergency Response Bond in 2010, the 
three agencies have been implementing projects to improve the AWSS 
system’s seismic reliability and range of coverage. Enhancing the AWSS 
range of coverage to all areas of the City would require the allocation of 
funds to do so. The three agencies will continue to develop and implement 
projects utilizing new and proven technologies that improve upon the 
original system design. There have been many advancements in earthquake 
resistant pipeline design and materials, hydrants, and seismic valves since 
the early 1900s, and the City intends to use the best possible technology 
available to meet the performance standards of the SFFD.


R1
[for F1-F6]


By no later than December 31, 2020, the Mayor, 
the SFPUC, the SFFD, and the Office of 
Resilience and Capital Planning should jointly 
present to the Board of Supervisors a detailed 
plan to ensure the City is well prepared to fight 
fires in all parts of San Francisco in the event of 
a 1906-magnitude (7.8) earthquake.


President, San Francisco 
Public Utilities Commission
[September 15, 2019]


Will be implemented Ensuring that San Francisco has the infrastructure and 
resources to be well prepared to fight fires in all parts of San 
Francisco is something that will be a focus of the next 10-
Year Capital Plan. Per Administrative Code 3.20, that Plan 
must be submitted to the Mayor and Board no later than 
March 1 of each odd-numbered year for approval no later 
than May 1. The requested presentation would be delivered 
as part of that Plan’s submission to enable holistic planning 
across San Francisco’s resilience challenges. Updates 
available on this timeline would be included. The City cannot 
discuss the project and timeline until the ESER 2020 plan 
passes. For this reason, the City will sync this 
recommendation with the Capital Plan, and push back the 
timeline to December 31, 2021. 


Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]


F4 The City’s high-pressure emergency water 
supply system, known as the Auxiliary Water 
Supply System (AWSS), does not cover large 
parts of Supervisorial Districts 1, 4, 7 and 11, 
roughly one-third of the City’s developed area. 
As a result, these districts are not adequately 
protected from fires after a major earthquake.


President, San Francisco 
Public Utilities Commission
[September 15, 2019]


Agree with the 
finding


The SFPUC, SFFD, and San Francisco Public Works (SFPW) are committed to 
increasing fire protection throughout San Francisco. Since the passage of 
the first Earthquake Safety and Emergency Response Bond in 2010, the 
three agencies have been implementing projects to improve the AWSS 
system’s seismic reliability and range of coverage. Enhancing the AWSS 
range of coverage to all areas of the City would require the allocation of 
funds to do so. The three agencies will continue to develop and implement 
projects utilizing new and proven technologies that improve upon the 
original system design. There have been many advancements in earthquake 
resistant pipeline design and materials, hydrants, and seismic valves since 
the early 1900s, and the City intends to use the best possible technology 
available to meet the performance standards of the SFFD.


R2
[for F1-F6]


The plan discussed in Recommendation R1 
should include a detailed proposal, including 
financing sources, for the installation within 15 
years of a high-pressure, multi-sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, i.e., by no later than June 30, 2034.


President, San Francisco 
Public Utilities Commission
[September 15, 2019]


Requires further 
analysis


The commitment of sources for specific uses on specific 
timelines for San Francisco’s public infrastructure is the 
work of the 10-Year Capital Plan. The plan discussed in 
Recommendation 1 will be acknowledged in the Capital Plan, 
and based on analysis, will be done on the capital plan 
timeline. The capital planning process gathers, documents, 
and balances planned funding for needs across the public 
infrastructure portfolio and across San Francisco’s resilience 
challenges. The Capital Plan has longstanding funding 
principles to guide the prioritization of public infrastructure 
investments. These investments are tiered: (1) address legal 
and/or regulatory mandates; (2) ensure public safety and 
enhance resilience; (3) preserve assets and promote 
sustainability; (4) advance planned and programmatic 
needs; and (5) promote economic development. In the next 
10-Year Capital Plan and those that follow, the City will 
continue to analyze priority projects and programs and 
identify sources to advance those priorities. Committing to 
entirely funding a single program out of context and without 
regard for the trade-offs of that commitment would be out 
of step with the City’s longstanding and highly regarded 
capital planning process and likely create significant 
vulnerabilities elsewhere in the portfolio.







Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]


F5 A high-pressure, multi-sourced, seismically safe 
emergency firefighting water supply will be 
costly but is essential to protect the City.


President, San Francisco 
Public Utilities Commission
[September 15, 2019]


Agree with the 
finding


As the City considers what is essential to protect San Francisco, it is 
important to acknowledge our multiple, complex resilience challenges. 
These challenges are documented in the Resilient SF strategy (2016) and 
underlie the strategic efforts of our capital investments as represented in 
the 10-Year Capital Plan (last updated 2019). These challenges are: 
Earthquakes, Sea Level Rise/Climate Change, Aging Infrastructure, 
Unaffordability, and Social Inequity. All of these challenges represent 
meaningful threats to San Franciscans, their property, and their ability to 
make a life in the city. In making decisions about priority investments, San 
Francisco must keep an eye on all of these challenges, identify the areas of 
greatest need across them, and make progress on all fronts simultaneously. 
The City has taken significant steps since 2010 to ensure that the City has a 
high-pressure multi-sourced, seismically safe EFWS. Since the passage of 
the first Earthquake Safety and Emergency Response Bond in 2010, SFPUC, 
SFFD, SF Public Works have been implementing projects to improve the 
system’s seismic reliability and range of coverage. The three agencies will 
continue to implement projects utilizing new and proven technologies that 
improve upon the original system design.   


R1
[for F1-F6]


By no later than December 31, 2020, the Mayor, 
the SFPUC, the SFFD, and the Office of 
Resilience and Capital Planning should jointly 
present to the Board of Supervisors a detailed 
plan to ensure the City is well prepared to fight 
fires in all parts of San Francisco in the event of 
a 1906-magnitude (7.8) earthquake.


President, San Francisco 
Public Utilities Commission
[September 15, 2019]


Will be implemented Ensuring that San Francisco has the infrastructure and 
resources to be well prepared to fight fires in all parts of San 
Francisco is something that will be a focus of the next 10-
Year Capital Plan. Per Administrative Code 3.20, that Plan 
must be submitted to the Mayor and Board no later than 
March 1 of each odd-numbered year for approval no later 
than May 1. The requested presentation would be delivered 
as part of that Plan’s submission to enable holistic planning 
across San Francisco’s resilience challenges. Updates 
available on this timeline would be included. The City cannot 
discuss the project and timeline until the ESER 2020 plan 
passes. For this reason, the City will sync this 
recommendation with the Capital Plan, and push back the 
timeline to December 31, 2021. 


Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]


F5 A high-pressure, multi-sourced, seismically safe 
emergency firefighting water supply will be 
costly but is essential to protect the City.


President, San Francisco 
Public Utilities Commission
[September 15, 2019]


Agree with the 
finding


As the City considers what is essential to protect San Francisco, it is 
important to acknowledge our multiple, complex resilience challenges. 
These challenges are documented in the Resilient SF strategy (2016) and 
underlie the strategic efforts of our capital investments as represented in 
the 10-Year Capital Plan (last updated 2019). These challenges are: 
Earthquakes, Sea Level Rise/Climate Change, Aging Infrastructure, 
Unaffordability, and Social Inequity. All of these challenges represent 
meaningful threats to San Franciscans, their property, and their ability to 
make a life in the city. In making decisions about priority investments, San 
Francisco must keep an eye on all of these challenges, identify the areas of 
greatest need across them, and make progress on all fronts simultaneously. 
The City has taken significant steps since 2010 to ensure that the City has a 
high-pressure multi-sourced, seismically safe EFWS. Since the passage of 
the first Earthquake Safety and Emergency Response Bond in 2010, SFPUC, 
SFFD, SF Public Works have been implementing projects to improve the 
system’s seismic reliability and range of coverage. The three agencies will 
continue to implement projects utilizing new and proven technologies that 
improve upon the original system design.   


R2
[for F1-F6]


The plan discussed in Recommendation R1 
should include a detailed proposal, including 
financing sources, for the installation within 15 
years of a high-pressure, multi-sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, i.e., by no later than June 30, 2034.


President, San Francisco 
Public Utilities Commission
[September 15, 2019]


Requires further 
analysis


The commitment of sources for specific uses on specific 
timelines for San Francisco’s public infrastructure is the 
work of the 10-Year Capital Plan. The plan discussed in 
Recommendation 1 will be acknowledged in the Capital Plan, 
and based on analysis, will be done on the capital plan 
timeline. The capital planning process gathers, documents, 
and balances planned funding for needs across the public 
infrastructure portfolio and across San Francisco’s resilience 
challenges. The Capital Plan has longstanding funding 
principles to guide the prioritization of public infrastructure 
investments. These investments are tiered: (1) address legal 
and/or regulatory mandates; (2) ensure public safety and 
enhance resilience; (3) preserve assets and promote 
sustainability; (4) advance planned and programmatic 
needs; and (5) promote economic development. In the next 
10-Year Capital Plan and those that follow, the City will 
continue to analyze priority projects and programs and 
identify sources to advance those priorities. Committing to 
entirely funding a single program out of context and without 
regard for the trade-offs of that commitment would be out 
of step with the City’s longstanding and highly regarded 
capital planning process and likely create significant 
vulnerabilities elsewhere in the portfolio.


Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]


F6 Unless the City increases funding levels, it will 
be several decades (i.e., after the USGS predicts 
one or more major earthquakes will occur) 
before the southern parts of the City have a 
high-pressure, multi-sourced, seismically safe 
emergency firefighting water supply.


President, San Francisco 
Public Utilities Commission
[September 15, 2019]


Disagree, wholly Decisions about programming and funding levels of future ESER bonds and 
other complementary sources that could support the expansion of the 
AWSS have yet to be made. 


R1
[for F1-F6]


By no later than December 31, 2020, the Mayor, 
the SFPUC, the SFFD, and the Office of 
Resilience and Capital Planning should jointly 
present to the Board of Supervisors a detailed 
plan to ensure the City is well prepared to fight 
fires in all parts of San Francisco in the event of 
a 1906-magnitude (7.8) earthquake.


President, San Francisco 
Public Utilities Commission
[September 15, 2019]


Will be implemented Ensuring that San Francisco has the infrastructure and 
resources to be well prepared to fight fires in all parts of San 
Francisco is something that will be a focus of the next 10-
Year Capital Plan. Per Administrative Code 3.20, that Plan 
must be submitted to the Mayor and Board no later than 
March 1 of each odd-numbered year for approval no later 
than May 1. The requested presentation would be delivered 
as part of that Plan’s submission to enable holistic planning 
across San Francisco’s resilience challenges. Updates 
available on this timeline would be included. The City cannot 
discuss the project and timeline until the ESER 2020 plan 
passes. For this reason, the City will sync this 
recommendation with the Capital Plan, and push back the 
timeline to December 31, 2021. 







Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]


F6 Unless the City increases funding levels, it will 
be several decades (i.e., after the USGS predicts 
one or more major earthquakes will occur) 
before the southern parts of the City have a 
high-pressure, multi-sourced, seismically safe 
emergency firefighting water supply.


President, San Francisco 
Public Utilities Commission
[September 15, 2019]


Disagree, wholly Decisions about programming and funding levels of future ESER bonds and 
other complementary sources that could support the expansion of the 
AWSS have yet to be made. 


R2
[for F1-F6]


The plan discussed in Recommendation R1 
should include a detailed proposal, including 
financing sources, for the installation within 15 
years of a high-pressure, multi-sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, i.e., by no later than June 30, 2034.


President, San Francisco 
Public Utilities Commission
[September 15, 2019]


Requires further 
analysis


The commitment of sources for specific uses on specific 
timelines for San Francisco’s public infrastructure is the 
work of the 10-Year Capital Plan. The plan discussed in 
Recommendation 1 will be acknowledged in the Capital Plan, 
and based on analysis, will be done on the capital plan 
timeline. The capital planning process gathers, documents, 
and balances planned funding for needs across the public 
infrastructure portfolio and across San Francisco’s resilience 
challenges. The Capital Plan has longstanding funding 
principles to guide the prioritization of public infrastructure 
investments. These investments are tiered: (1) address legal 
and/or regulatory mandates; (2) ensure public safety and 
enhance resilience; (3) preserve assets and promote 
sustainability; (4) advance planned and programmatic 
needs; and (5) promote economic development. In the next 
10-Year Capital Plan and those that follow, the City will 
continue to analyze priority projects and programs and 
identify sources to advance those priorities. Committing to 
entirely funding a single program out of context and without 
regard for the trade-offs of that commitment would be out 
of step with the City’s longstanding and highly regarded 
capital planning process and likely create significant 
vulnerabilities elsewhere in the portfolio.


Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]


F8 Redundancy is an important feature of an 
emergency firefighting water system.


President, San Francisco 
Public Utilities Commission
[September 15, 2019]


Agree with the 
finding


R6
[for F8-F9]


The SFPUC, the SFFD and the SF Department of 
the Environment should study adding salt-water 
pump stations to improve the redundancy of 
water sources, especially on the west side.  
Findings and recommendations from this study 
should be presented to the Board of Supervisors 
by no later than June 30, 2021.


President, San Francisco 
Public Utilities Commission
[September 15, 2019]


Will be implemented SFPUC and SFFD will complete this study by June 30, 2021.


Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]


F9 Current plans to extend protections to the 
western part of the City do not include any high-
pressure water sources north of Golden Gate 
Park.


President, San Francisco 
Public Utilities Commission
[September 15, 2019]


Disagree, partially While it is true that the SFPUC and SFFD are studying four potential water 
sources proposed to supply a potable EFWS on the west side of the City, 
which are not located north of Golden Gate Park, which by no means would 
reduce the proposed system's resiliency, reliability, performance, or ability 
to provide abundant high-pressure water for fire suppression to the 
Richmond District after a seismic event. San Francisco is unique in that 
there are 11 in-city reservoirs, with a total water capacity of approximately 
413,000,000 gallons. Additionally, Lake Merced, also located within City 
Limits, has an additional approximately 1,000,000,000 gallons. The potable 
EFWS system for the Westside of San Francisco that is being developed and 
analyzed would provide that the new EFWS pipeline in the Sunset and 
Richmond Districts could be supplied from four sources of water at two 
locations. The first two water sources could be supplied to the EFWS 
pipeline via a 30,000 gallon per minute pump station in the vicinity of Lake 
Merced. The two sources being studied for this pump station are Lake 
Merced, which has a water supply of approximately one billion gallons, and 
a 60” seismically resilient SFPUC Hetch Hetchy Regional Water System 
pipeline. The proposed potable EFWS also is analyzing the inclusion of a 
second 30,000 gallons per minute pump station in the vicinity of the 
SFPUC’s Sunset Reservoir that could be supplied water by two sources: (1) 
the 90 million gallon north basin of the Sunset Reservoir, which recently 
underwent a $64 million seismic retrofit, and (2) a 54” seismically resilient 
SFPUC Hetch Hetchy Regional Water system pipeline.               


R6
[for F8-F9]


The SFPUC, the SFFD and the SF Department of 
the Environment should study adding salt-water 
pump stations to improve the redundancy of 
water sources, especially on the west side.  
Findings and recommendations from this study 
should be presented to the Board of Supervisors 
by no later than June 30, 2021.


President, San Francisco 
Public Utilities Commission
[September 15, 2019]


Will be implemented SFPUC and SFFD will complete this study by June 30, 2021.







Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]


F10 The “reliability scores” being used by the SFPUC 
impart an overly optimistic impression of the 
protection provided.


President, San Francisco 
Public Utilities Commission
[September 15, 2019]


Disagree, partially Fire Response Areas (FRAs) were utilized by SFPUC and SFFD in the planning 
study CS-199. This study divided the City into areas based on those defined 
by the SFFD for initial alarm response and were called Fire Response Areas 
(FRAs). Probable fire demands were developed for each FRA using 1000 sets 
of fire demands generated by Charles Scawthorn, PhD using a Monte Carlo 
analysis of fire ignitions and fire growth using the ground motions from the 
design earthquake (7.8 magnitude). The fire ignitions were generated using 
methods similar to those used for the Community Action Plan for Seismic 
Safety (CAPSS) study (ATC 2010). The fire ignitions subsequently were used 
to develop water demands that were aggregated into the likely fire 
demands for each FRA. The water supplies for each FRA were developed 
using the reliability modeling tool GIRAFFE, developed at Cornell University 
by Professor Thomas D. O’Rourke. GIRAFFE performs internal Monte Carlo 
analysis to damage pipes in the system for multiple scenarios. The water 
supplies developed by GIRAFFE were aggregated into the likely water 
supplies for each FRA. It should be noted that the likely water supplies for 
each FRA assumed no water from the City's municipal water system 
(MWSS), which is quite conservative and highly unlikely even after a seismic 
event. The reliability score for each FRA is calculated using the sum of all 
water supplies for each FRA and dividing it by the FRA water demand. The 
reliability scores do exactly that - estimate how much EFWS water will be 
available for firefighting demands in a given FRA. The reliability scores are 
not meant to represent an estimate of the fire protection for a given house, 
block, or blocks. Rather it is a measure of the EFWS capacity and demand. 
The SFPUC recognizes the need to analyze potential EFWS demands on a 
more detailed level, and the agency began the process of doing so.


R7
[for F10]


The SFPUC should (a) continue its efforts to 
complete a more detailed analysis of emergency 
firefighting water needs (including above-the-
median needs) by neighborhood, and not just 
by FRA, and (b) present a completed analysis to 
the Board of Supervisors by no later than 
June 30, 2021.


President, San Francisco 
Public Utilities Commission
[September 15, 2019]


Will be implemented SFPUC and SFFD will complete this analysis by June 30, 2021.


Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]


F11 The City does not have a timeline to fund and 
complete development of a high-pressure, multi-
sourced, seismically safe emergency water 
supply for all parts of the City, including poor 
neighborhoods that historically have not been 
as well protected as the downtown business 
district and many richer neighborhoods.


President, San Francisco 
Public Utilities Commission
[September 15, 2019]


Disagree, partially The EFWS was built after the 1906 earthquake, and its location, primarily in 
the northeast portion of San Francisco, corresponds to the location of the 
majority of the city’s population at that time. Since 2010, the SFPUC, SFFD, 
and Public Works have made critical improvements to the existing EFWS 
system. Expanding the EFWS prior to ensuring that the existing EFWS is 
resilient and reliable would have contradicted best engineering practices. 
The SFPUC and SFFD are developing plans that would implement a resilient, 
robust, and redundant potable EFWS for the Westside of San Francisco. The 
potable EFWS that is being developed and analyzed would propose  the 
best method for bringing a robust and resilient high-pressure firefighting 
water system to the Western neighborhoods in San Francisco that is 
capable of providing water to the SFFD firefighters at the high-pressure 
needed for firefighters to combat large fires after a seismic event, and is 
likely to include over 14 miles of new EFWS pipelines and potentially two 
new pump stations likely to be supplied by four water sources. The SFPUC 
and SFFD’s potable EFWS is being designed in a manner that allows for 
agility and the flexibility to add new technologies and water sources, and in 
a manner that allows the piping network to be extended in the future to 
serve additional areas.                                                                                                    







Since taking over maintenance responsibilities, SFPUC has completed 
significant maintenance activities. For example, on a monthly basis, staff 
from the SFPUC test both Pump Station #1 and Pump Station #2. There are 
6 maintenance recommendations provided in the CS-199 study as shown 
below in Table 7-1 from CS-199. The SFPUC has developed several of the 
routine maintenance plans recommended in the report or has determined 
the recommended maintenance practice is not necessary (i.e. flushing of a 
non-potable water system).                                                                                                                                 


Maintenance Recommendations, CS. 199 Task 11 TM:                                                                                                                                                     
Maintenance Recommendation 1: Confirm that all AWSS assets are entered 
into CDD's asset management system and PM's are established                                                                                                                                                                                                                                 
SFPUC Response: All AWSS asset locations are entered into CDD's Maximo 
and GIS databases. PM's are established for regular maintenance.                                                                                                                                                                                                                       


Maintenance Recommendation 2: Perform Regular maintenance and 
testing                                                                                             
SFPUC Response: According to SFPUC Maximo maintenance/testing 
records, regular maintenance and testing is performed in accordance with 
maintenance plans.                                                                                                                                                                        


Maintenance Recommendation 3: Check, flush and repair all suction 
connections regularly                                                                      
SFPUC Response: All suction connections were assessed 4-5 years ago. 
Some were cleaned as needed at that time. A high-pressure jetting machine 
was recently purchased, and personnel is being trained on its use.                                                                                                                                                                                                                    


Maintenance Recommendation 4: Establish pipeline flushing program for 
AWSS                                                                                     
SFPUC Response: Non-potable fire-fighting water systems are not typically 
flushed as part of regular flushing maintenance program. However, flushing 
naturally occurs when the AWSS is utilized approximately 20 times per 
year.                                                                                                                                                                                   


Maintenance Recommendation 5: Establish leak detection program and a 
pipeline leak database to monitor potential hot spots                                                                                                                                                                                                                                                       
SFPUC Response: SFPUC maintenance activities have helped reduced EFWS 
leakage by over 500,000 gallons per day, improving system performance 
while reducing water waste. A condition assessment project was 
implemented using Smart Ball technology. In addition, the system water 
supply sources are regularly monitored for water levels/filling requirements 
which will indicate potential leaks in the pipeline system.                                                                                                                                       


Maintenance Recommendation 6: Establish a cistern inspection, filling and 
testing program                                                             
SFPUC Response: A cistern inspection and testing program has been 
developed for implementation in 2019. In addition, a filling procedure has 
been established with SFFD.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          


As part of the AWSS Critical Valve Exercise Program, CDD has identified 66 
AWSS valves as “critical” (66 of 1,685 valves, or approximately 4 percent 
(source: CDD GIS). Critical valves for AWSS were defined based on the 
following criteria for operational importance:                                                                                                                                                                                                                                        
• Tank bypass valves
• Tank supply valve from higher pressure to lower pressure tank supply 
source
• Closed control valves to isolate piping within an infirm area
• Distribution system divide gate valve, manual operation (allows higher 
pressure zone to feed into lower pressure zone within the distribution 


          
           


              
             


                                                                                                       
                                                                                                                                                                                                                                         


              
           
                                                               


                                                                                                                                                                                                  
                                                                                                                                                                                                                
                                                                                                                                                                                            
                                                                                                                                                                 


                                                                                                                                                                                                                     
                                                                                                                                                                                                                                                   


                                                                                                                                                                                                           
                                                                                                                                                                                                              


                                                                                                                                                                                                    
                                                                                                                                                 
                                                                                                                                                                                               
                                                                                                                                             
    


Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]


F12 The SFPUC has not developed a number of the 
routine maintenance plans recommended in a 
2014 report (CS-199), and has not adequately 
defined which AWSS valves are “critical” and 
therefore require increased attention.


President, San Francisco 
Public Utilities Commission
[September 15, 2019]


Disagree, wholly R9
[for F12]


By no later than December 31, 2020 the SFPUC, 
with the advice and subject to the approval of 
the SFFD, should (a) implement “best practices” 
for the maintenance of AWSS assets, and (b) 
redefine which AWSS valves in the system are 
“critical,” and, therefore, require more 
attention and priority in the SFPUC’s 
maintenance plans.


President, San Francisco 
Public Utilities Commission
[September 15, 2019]


Has been 
implemented


(a) SFPUC implements “best practices” for the maintenance 
of AWSS assets in collaboration with SFFD, and consistent 
with the terms of the Memorandum of Understanding 
Regarding Operation and Maintenance of San Francisco 
Water Supply Systems Related to Fire Suppression (MOU), 
SFPUC will seek SFFD’s written approval for “any 
modifications that could compromise”  the system’s 
function as a high pressure firefighting system (MOU, page 
2).
(b) The AWSS critical valves have been identified and will be 
exercised every year through the AWSS Critical Valve 
Exercise Program.







        
          


              
          


             
          


           
                                                                                                                                   


                                                                                                                                                           
          


                                                                                                                                                                                                                                         
           


                                                                                                                                                                                                                               


       
                                                                                             
       


          
                                                                                                                                                                         


         
                                                                       


          
            


                                                                                                                                                                                                                              


        
                                                                                     
         
          


           
                                                                                                                                                                                   


         
                                                                                                                                                                                                                                                              


         
          


         
          


         
                                                                                                                                               


         
                                                              
          


           
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                             


             
            


            
                                                                                                                                                                                                                                            


   
            


          
          


pressure zone to feed into lower pressure zone within the distribution 
system)
• Distribution system divide gate valve, motorized operation (allows higher 
pressure zone to feed into lower pressure zone within the distribution 
system)
• Open control valves to allow a single supply source to feed an infirm area
• Balancing valve, TP reservoir only (allows the two TP reservoir basins to 
equalize in level)                                                                                                     
Critical Valves:                                                                                                                                                                                                                                        
These EFWS critical valves are broken down by type below. All 66 of the 
AWSS critical valves were exercised in 2018-2019 and will be exercised 
every year.                                                              


Valve Type  (# of Critical Valves per type):                                                                                                                                                                                          
Ashbury Tank By-Pass Valves (10)                                                                                                                                                                                                            
Ashbury Tank Supply Valve #1 [Ashbury to Jones] (1)                                                                                                                                                                                    
Ashbury Tank Supply Valve #2 [Ashbury to Jones] (1)                                                                                                                                                         
Close Control Gate Valve (15)                                                                                                                                                                                                                 
Division Gate Valve (14)                                                                                                                                                                                                                                                
Jones Street Tank By-Pass Valves (10)                                                                                                                                                                                                      
Motorized Division Gate Valve or Motorized Line Gate Valve (6)                                                                                                                                                                                                     
Open Control Gate Valve [Infirm Area] (6)                                                                                                                                                                                              
Twin Peaks East Reservoir Lead Valve [Supply, TP to Ashbury] (1)                                                                                                                                       
Twin Peaks Reservoir Balancing Valve (1)                                                                                                                                                                                          
Twin Peaks West Reservoir Lead Valve [Supply, TP to Ashbury] (1)                                                                                                                                   
Total AWSS Critical Valves (66)


     
  


  
   


 
 
  


  


         
      


       
       


   


   
  


  


 


SFFD and SFPUC will work together to amend the MOU by 
June 30, 2020. 


Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]


F13 In the 2015 MOU between the SFFD and the 
SFPUC, the two agencies agreed to conduct 
joint AWSS trainings annually, but there is no 
formal protocol outlining specific joint AWSS 
exercises or drills using hypothetical disaster 
scenarios, such as a major earthquake.


President, San Francisco 
Public Utilities Commission
[September 15, 2019]


Disagree, partially There are no formal protocol outlining specific joint AWSS exercises or drills 
in the MOU; however, there are multiple opportunities to train together 
during operation, maintenance, and construction of improvement projects 
for the AWSS facilities as previously described in the response to the Grand 
Jury questions sent in May 2019.


The SFFD and SFPUC have had multiple field training opportunities during 
the maintenance and start-up testing of AWSS facilities in the last 5 years.  
For example, on December 20, 2018, SFFD and SFPUC personnel conducted 
emergency generator start-up procedures for Pump Station No. 2 (PS2). On 
April 5, 2018 SFPUC and SFFD performed joint-department full-scale test of 
AWSS Pump Station No. 1 (PS1) including pumping seawater into an 
isolated section of the AWSS distribution through system hydrants.  On 
August 29, 2018, SFPUC, SFFD and DPW personnel conducted a seawater 
drafting drill and confirmation test from the new suction connection at Pier 
50.  In addition, SFFD and SFPUC periodically test different facilities to 
assure systems are in good working order, and to train personnel on 
operations and joint-agency communications.  For example, a full-scale 
emergency exercise was performed between SFFD and SFPUC staff in 
January 2016 at Islais Creek, which involved the Phoenix Fireboat pumping 
sea water directly into an isolated section of the Jones pressure system via 
AWSS manifold connection. Sea water discharged from select hydrants 
within the isolated section of the system where pressure and flow were 
monitored at each discharge point.


The SFFD uses their Disaster Response Manual and Water Supply Manual to 
provide guidelines for training. Training occurs throughout the year and is 
ongoing. In March 2018, the SFPUC sponsored a tabletop drill focused on 
CDD emergency response in coordination with SFFD response.  Participants 
were asked to utilize Incident Command Structure (ICS) principles to 


         
          
             


         
         


             
         


           
           


        
           


      


R10
[for F13]


By no later than June 30, 2020, the 2015 MOU 
between the SFPUC and the SFFD should be 
amended to include a detailed roadmap for 
annual emergency response exercises, including 
simulated disaster and earthquake drills 
involving the AWSS and the PWSS.


President, San Francisco 
Public Utilities Commission
[September 15, 2019]


Will be implemented
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respond to a hypothetical earthquake event (determine ICS, formulate 
specific objectives, and document findings). It is anticipated that this 
tabletop exercise will be repeated at least every other year, and that a 
larger scale simulation of post-earthquake response will be conducted 
within the next two years for SFFD and SFPUC joint-exercise.


In February 2018 the SFPUC and SFFD staff convened to review the SFPUC’s 
Division Emergency Operations Plan (DEOP), the CDD’s Emergency Action 
Plan (EAP), and the CDD’s Emergency Response Plan (ERP). The ERP 
overview focused on the Incident Command structure specific to CDD staff 
responsibilities, communication methods, critical facilities and assets, first 
responders for each facility (PWS and AWSS) and updated “critical facilities 
map” for all major pressure zones. 
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OUR MISSION: To provide our customers with high-quality, efficient and reliable water, power and sewer 
services in a manner that values environmental and community interests and sustains the resources entrusted 
to our care. 

525 Golden Gate Avenue, 13th Floor 
San Francisco, CA 94102 

T  415.554.3155 
F  415.554.3161 

TTY  415.554.3488

September 11, 2019 

Sent via U.S. Mail and email to CGrandJury@sftc.org 

The Honorable Garrett L. Wong 
Presiding Judge  
Superior Court of California, County of San Francisco 
400 McAllister Street, Room 008 
San Francisco, CA 94102-4512 

Dear Judge Wong: 

In accordance with Penal Code Sections 933 and 933.05, and pursuant to the 
request of Mr. Rasha Harvey, Foreperson of the City and County of San 
Francisco 2018-19 Civil Grand Jury, attached please find the response of the 
San Francisco Public Utilities Commission to the 2018-2019 Civil Grand Jury 
Report, Act Now Before It Is Too Late: Aggressively Expand and Enhance Our 
High-Pressure Emergency Firefighting Water System. At its regularly 
scheduled public meeting of September 10, 2019, the Commission voted to 
approve the attached responses by Resolution No. 19-0178.   

The response of the General Manager of the San Francisco Public Utilities 
Commission is being sent under separate cover. 

The Commission would like to thank the members of the 2018-2019 Civil 
Grand Jury for their service and their interest in our vital water infrastructure 
that supports firefighting in all communities in San Francisco. 

Sincerely, 

Ann Moller Caen 
President 
San Francisco Public Utilities Commission 

cc: Harlan Kelly, SFPUC General Manager 
Mayor London Breed 

San Francisco 
Water Sewer 
Services of the San Francisco Public Utilities Commission 

London N. Breed 
Mayor 

Ann Moller Caen 
President 

Francesca Vietor 
Vice President 

Anson Moran 
Commissioner 

Sophie Maxwell 
Commissioner 

Tim Paulson 
Commissioner 

Harlan L. Kelly, Jr. 
General Manage, 



PUBLIC UTILITIES COMMISSION 

City and County of San Francisco 

RESOLUTION NO. 19-0178 

WHEREAS, On July 17, 20 l 9, the 2018-2019 Civil Grand Jury released a report entitled, 
"Act Now Before It ls Too Late: Aggressively Expand and Enhance Our High-P1·essure 
Emergency Firefighting Water System," a copy of which is on file with the Commission 
Secretary and has been provided to th.is Commission for review: and 

WHEREAS, The Civil Grand Jury requires written responses from this Commission to 
the Report·s Findings Nos. I, 2, 4, 5, 6, 8, 9, 10. JI. 12, and ~3, and Recommendations Nos. 1. 2, 
6, 7. 9, and 10; o.nd 

WHEREAS. California Penal Code §933(c) requires such written responses be submitted 
to the Pres iding Judge no later tban September 15, 2019; and 

WHEREAS, Attached hereto are lbe Commission's responses to the above stated 
Findings and Recommendations in the 2018-19 Civil Grand Jury Reper~ now, therefore be it 

RESOLVED, That this Commission hereby approves the Commission 's responses, 
attached hereto, to the relevant findings and recommendations of the July 17, 20 19 C i vii Grand 
Jury Report entitled, " Act Now Before It Is Too Late: Aggressively Expand and Enhance Our 
High-Pressure Emergency Firefighting Wuter System" and authorizes and d irects the 
Commission President to submit the response to the Presiding Judge of the Civil Grand Jury by 
September J5, 2019. us required by California Penal Code §933(c). 

I hereby certify that the foregoing resolution was adopted by the Public Utilities 
Commission at its meeting of September 10, 2019. 

~~ 
Secretary, Pub/le Utilities Commission 
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Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F1 Fires resulting from an earthquake represent a 
significant risk of widespread damage and 
potential loss of life in San Francisco.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]

Agree with the 
finding

R1
[for F1-F6]

By no later than December 31, 2020, the Mayor, 
the SFPUC, the SFFD, and the Office of 
Resilience and Capital Planning should jointly 
present to the Board of Supervisors a detailed 
plan to ensure the City is well prepared to fight 
fires in all parts of San Francisco in the event of 
a 1906-magnitude (7.8) earthquake.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]

Will be implemented Ensuring that San Francisco has the infrastructure and 
resources to be well prepared to fight fires in all parts of San 
Francisco is something that will be a focus of the next 10-
Year Capital Plan. Per Administrative Code 3.20, that Plan 
must be submitted to the Mayor and Board no later than 
March 1 of each odd-numbered year for approval no later 
than May 1. The requested presentation would be delivered 
as part of that Plan’s submission to enable holistic planning 
across San Francisco’s resilience challenges. Updates 
available on this timeline would be included. The City cannot 
discuss the project and timeline until the ESER 2020 plan 
passes. For this reason, the City will sync this 
recommendation with the Capital Plan, and push back the 
timeline to December 31, 2021. 

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F1 Fires resulting from an earthquake represent a 
significant risk of widespread damage and 
potential loss of life in San Francisco.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]

Agree with the 
finding

R2
[for F1-F6]

The plan discussed in Recommendation R1 
should include a detailed proposal, including 
financing sources, for the installation within 15 
years of a high-pressure, multi-sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, i.e., by no later than June 30, 2034.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]

Requires further 
analysis

The commitment of sources for specific uses on specific 
timelines for San Francisco’s public infrastructure is the 
work of the 10-Year Capital Plan. The plan discussed in 
Recommendation 1 will be acknowledged in the Capital Plan, 
and based on analysis, will be done on the capital plan 
timeline. The capital planning process gathers, documents, 
and balances planned funding for needs across the public 
infrastructure portfolio and across San Francisco’s resilience 
challenges. The Capital Plan has longstanding funding 
principles to guide the prioritization of public infrastructure 
investments. These investments are tiered: (1) address legal 
and/or regulatory mandates; (2) ensure public safety and 
enhance resilience; (3) preserve assets and promote 
sustainability; (4) advance planned and programmatic 
needs; and (5) promote economic development. In the next 
10-Year Capital Plan and those that follow, the City will 
continue to analyze priority projects and programs and 
identify sources to advance those priorities. Committing to 
entirely funding a single program out of context and without 
regard for the trade-offs of that commitment would be out 
of step with the City’s longstanding and highly regarded 
capital planning process and likely create significant 
vulnerabilities elsewhere in the portfolio.

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F2 The municipal water supply system (MWSS) is 
highly vulnerable to damage from a major 
earthquake and is not a reliable source for 
water supply for firefighting after a major 
earthquake.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]

Disagree, partially The MWSS has been significantly upgraded in the last 15 years through the 
Water Supply Improvement Program (WSIP) initiated by the SFPUC. The 
goals of WSIP included to reduce vulnerability of the water system to 
damage from earthquakes and increase overall water system reliability. 
There were 35 in-city projects within the $4.8 billion-dollar program. The 
WSIP was the largest capital program ever undertaken by San Francisco, 
and one of the largest water infrastructure programs in the nation. 
Additionally, it is one of the only comprehensive and strategic 
infrastructure programs targeted specifically at improving a water system’s 
seismic reliability and resiliency. Additionally, it is unique because the WSIP 
utilized a 7.8 magnitude earthquake as its seismic Level of Service. 

R1
[for F1-F6]

By no later than December 31, 2020, the Mayor, 
the SFPUC, the SFFD, and the Office of 
Resilience and Capital Planning should jointly 
present to the Board of Supervisors a detailed 
plan to ensure the City is well prepared to fight 
fires in all parts of San Francisco in the event of 
a 1906-magnitude (7.8) earthquake.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]

Will be implemented Ensuring that San Francisco has the infrastructure and 
resources to be well prepared to fight fires in all parts of San 
Francisco is something that will be a focus of the next 10-
Year Capital Plan. Per Administrative Code 3.20, that Plan 
must be submitted to the Mayor and Board no later than 
March 1 of each odd-numbered year for approval no later 
than May 1. The requested presentation would be delivered 
as part of that Plan’s submission to enable holistic planning 
across San Francisco’s resilience challenges. Updates 
available on this timeline would be included. The City cannot 
discuss the project and timeline until the ESER 2020 plan 
passes. For this reason, the City will sync this 
recommendation with the Capital Plan, and push back the 
timeline to December 31, 2021. 



Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F2 The municipal water supply system (MWSS) is 
highly vulnerable to damage from a major 
earthquake and is not a reliable source for 
water supply for firefighting after a major 
earthquake.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]

Disagree, partially The MWSS has been significantly upgraded in the last 15 years through the 
Water Supply Improvement Program (WSIP) initiated by the SFPUC. The 
goals of WSIP included to reduce vulnerability of the water system to 
damage from earthquakes and increase overall water system reliability. 
There were 35 in-city projects within the $4.8 billion-dollar program. The 
WSIP was the largest capital program ever undertaken by San Francisco, 
and one of the largest water infrastructure programs in the nation. 
Additionally, it is one of the only comprehensive and strategic 
infrastructure programs targeted specifically at improving a water system’s 
seismic reliability and resiliency. Additionally, it is unique because the WSIP 
utilized a 7.8 magnitude earthquake as its seismic Level of Service. 

R2
[for F1-F6]

The plan discussed in Recommendation R1 
should include a detailed proposal, including 
financing sources, for the installation within 15 
years of a high-pressure, multi-sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, i.e., by no later than June 30, 2034.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]

Requires further 
analysis

The commitment of sources for specific uses on specific 
timelines for San Francisco’s public infrastructure is the 
work of the 10-Year Capital Plan. The plan discussed in 
Recommendation 1 will be acknowledged in the Capital Plan, 
and based on analysis, will be done on the capital plan 
timeline. The capital planning process gathers, documents, 
and balances planned funding for needs across the public 
infrastructure portfolio and across San Francisco’s resilience 
challenges. The Capital Plan has longstanding funding 
principles to guide the prioritization of public infrastructure 
investments. These investments are tiered: (1) address legal 
and/or regulatory mandates; (2) ensure public safety and 
enhance resilience; (3) preserve assets and promote 
sustainability; (4) advance planned and programmatic 
needs; and (5) promote economic development. In the next 
10-Year Capital Plan and those that follow, the City will 
continue to analyze priority projects and programs and 
identify sources to advance those priorities. Committing to 
entirely funding a single program out of context and without 
regard for the trade-offs of that commitment would be out 
of step with the City’s longstanding and highly regarded 
capital planning process and likely create significant 
vulnerabilities elsewhere in the portfolio.

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F4 The City’s high-pressure emergency water 
supply system, known as the Auxiliary Water 
Supply System (AWSS), does not cover large 
parts of Supervisorial Districts 1, 4, 7 and 11, 
roughly one-third of the City’s developed area. 
As a result, these districts are not adequately 
protected from fires after a major earthquake.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]

Agree with the 
finding

The SFPUC, SFFD, and San Francisco Public Works (SFPW) are committed to 
increasing fire protection throughout San Francisco. Since the passage of 
the first Earthquake Safety and Emergency Response Bond in 2010, the 
three agencies have been implementing projects to improve the AWSS 
system’s seismic reliability and range of coverage. Enhancing the AWSS 
range of coverage to all areas of the City would require the allocation of 
funds to do so. The three agencies will continue to develop and implement 
projects utilizing new and proven technologies that improve upon the 
original system design. There have been many advancements in earthquake 
resistant pipeline design and materials, hydrants, and seismic valves since 
the early 1900s, and the City intends to use the best possible technology 
available to meet the performance standards of the SFFD.

R1
[for F1-F6]

By no later than December 31, 2020, the Mayor, 
the SFPUC, the SFFD, and the Office of 
Resilience and Capital Planning should jointly 
present to the Board of Supervisors a detailed 
plan to ensure the City is well prepared to fight 
fires in all parts of San Francisco in the event of 
a 1906-magnitude (7.8) earthquake.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]

Will be implemented Ensuring that San Francisco has the infrastructure and 
resources to be well prepared to fight fires in all parts of San 
Francisco is something that will be a focus of the next 10-
Year Capital Plan. Per Administrative Code 3.20, that Plan 
must be submitted to the Mayor and Board no later than 
March 1 of each odd-numbered year for approval no later 
than May 1. The requested presentation would be delivered 
as part of that Plan’s submission to enable holistic planning 
across San Francisco’s resilience challenges. Updates 
available on this timeline would be included. The City cannot 
discuss the project and timeline until the ESER 2020 plan 
passes. For this reason, the City will sync this 
recommendation with the Capital Plan, and push back the 
timeline to December 31, 2021. 

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F4 The City’s high-pressure emergency water 
supply system, known as the Auxiliary Water 
Supply System (AWSS), does not cover large 
parts of Supervisorial Districts 1, 4, 7 and 11, 
roughly one-third of the City’s developed area. 
As a result, these districts are not adequately 
protected from fires after a major earthquake.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]

Agree with the 
finding

The SFPUC, SFFD, and San Francisco Public Works (SFPW) are committed to 
increasing fire protection throughout San Francisco. Since the passage of 
the first Earthquake Safety and Emergency Response Bond in 2010, the 
three agencies have been implementing projects to improve the AWSS 
system’s seismic reliability and range of coverage. Enhancing the AWSS 
range of coverage to all areas of the City would require the allocation of 
funds to do so. The three agencies will continue to develop and implement 
projects utilizing new and proven technologies that improve upon the 
original system design. There have been many advancements in earthquake 
resistant pipeline design and materials, hydrants, and seismic valves since 
the early 1900s, and the City intends to use the best possible technology 
available to meet the performance standards of the SFFD.

R2
[for F1-F6]

The plan discussed in Recommendation R1 
should include a detailed proposal, including 
financing sources, for the installation within 15 
years of a high-pressure, multi-sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, i.e., by no later than June 30, 2034.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]

Requires further 
analysis

The commitment of sources for specific uses on specific 
timelines for San Francisco’s public infrastructure is the 
work of the 10-Year Capital Plan. The plan discussed in 
Recommendation 1 will be acknowledged in the Capital Plan, 
and based on analysis, will be done on the capital plan 
timeline. The capital planning process gathers, documents, 
and balances planned funding for needs across the public 
infrastructure portfolio and across San Francisco’s resilience 
challenges. The Capital Plan has longstanding funding 
principles to guide the prioritization of public infrastructure 
investments. These investments are tiered: (1) address legal 
and/or regulatory mandates; (2) ensure public safety and 
enhance resilience; (3) preserve assets and promote 
sustainability; (4) advance planned and programmatic 
needs; and (5) promote economic development. In the next 
10-Year Capital Plan and those that follow, the City will 
continue to analyze priority projects and programs and 
identify sources to advance those priorities. Committing to 
entirely funding a single program out of context and without 
regard for the trade-offs of that commitment would be out 
of step with the City’s longstanding and highly regarded 
capital planning process and likely create significant 
vulnerabilities elsewhere in the portfolio.



Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F5 A high-pressure, multi-sourced, seismically safe 
emergency firefighting water supply will be 
costly but is essential to protect the City.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]

Agree with the 
finding

As the City considers what is essential to protect San Francisco, it is 
important to acknowledge our multiple, complex resilience challenges. 
These challenges are documented in the Resilient SF strategy (2016) and 
underlie the strategic efforts of our capital investments as represented in 
the 10-Year Capital Plan (last updated 2019). These challenges are: 
Earthquakes, Sea Level Rise/Climate Change, Aging Infrastructure, 
Unaffordability, and Social Inequity. All of these challenges represent 
meaningful threats to San Franciscans, their property, and their ability to 
make a life in the city. In making decisions about priority investments, San 
Francisco must keep an eye on all of these challenges, identify the areas of 
greatest need across them, and make progress on all fronts simultaneously. 
The City has taken significant steps since 2010 to ensure that the City has a 
high-pressure multi-sourced, seismically safe EFWS. Since the passage of 
the first Earthquake Safety and Emergency Response Bond in 2010, SFPUC, 
SFFD, SF Public Works have been implementing projects to improve the 
system’s seismic reliability and range of coverage. The three agencies will 
continue to implement projects utilizing new and proven technologies that 
improve upon the original system design.   

R1
[for F1-F6]

By no later than December 31, 2020, the Mayor, 
the SFPUC, the SFFD, and the Office of 
Resilience and Capital Planning should jointly 
present to the Board of Supervisors a detailed 
plan to ensure the City is well prepared to fight 
fires in all parts of San Francisco in the event of 
a 1906-magnitude (7.8) earthquake.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]

Will be implemented Ensuring that San Francisco has the infrastructure and 
resources to be well prepared to fight fires in all parts of San 
Francisco is something that will be a focus of the next 10-
Year Capital Plan. Per Administrative Code 3.20, that Plan 
must be submitted to the Mayor and Board no later than 
March 1 of each odd-numbered year for approval no later 
than May 1. The requested presentation would be delivered 
as part of that Plan’s submission to enable holistic planning 
across San Francisco’s resilience challenges. Updates 
available on this timeline would be included. The City cannot 
discuss the project and timeline until the ESER 2020 plan 
passes. For this reason, the City will sync this 
recommendation with the Capital Plan, and push back the 
timeline to December 31, 2021. 

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F5 A high-pressure, multi-sourced, seismically safe 
emergency firefighting water supply will be 
costly but is essential to protect the City.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]

Agree with the 
finding

As the City considers what is essential to protect San Francisco, it is 
important to acknowledge our multiple, complex resilience challenges. 
These challenges are documented in the Resilient SF strategy (2016) and 
underlie the strategic efforts of our capital investments as represented in 
the 10-Year Capital Plan (last updated 2019). These challenges are: 
Earthquakes, Sea Level Rise/Climate Change, Aging Infrastructure, 
Unaffordability, and Social Inequity. All of these challenges represent 
meaningful threats to San Franciscans, their property, and their ability to 
make a life in the city. In making decisions about priority investments, San 
Francisco must keep an eye on all of these challenges, identify the areas of 
greatest need across them, and make progress on all fronts simultaneously. 
The City has taken significant steps since 2010 to ensure that the City has a 
high-pressure multi-sourced, seismically safe EFWS. Since the passage of 
the first Earthquake Safety and Emergency Response Bond in 2010, SFPUC, 
SFFD, SF Public Works have been implementing projects to improve the 
system’s seismic reliability and range of coverage. The three agencies will 
continue to implement projects utilizing new and proven technologies that 
improve upon the original system design.   

R2
[for F1-F6]

The plan discussed in Recommendation R1 
should include a detailed proposal, including 
financing sources, for the installation within 15 
years of a high-pressure, multi-sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, i.e., by no later than June 30, 2034.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]

Requires further 
analysis

The commitment of sources for specific uses on specific 
timelines for San Francisco’s public infrastructure is the 
work of the 10-Year Capital Plan. The plan discussed in 
Recommendation 1 will be acknowledged in the Capital Plan, 
and based on analysis, will be done on the capital plan 
timeline. The capital planning process gathers, documents, 
and balances planned funding for needs across the public 
infrastructure portfolio and across San Francisco’s resilience 
challenges. The Capital Plan has longstanding funding 
principles to guide the prioritization of public infrastructure 
investments. These investments are tiered: (1) address legal 
and/or regulatory mandates; (2) ensure public safety and 
enhance resilience; (3) preserve assets and promote 
sustainability; (4) advance planned and programmatic 
needs; and (5) promote economic development. In the next 
10-Year Capital Plan and those that follow, the City will 
continue to analyze priority projects and programs and 
identify sources to advance those priorities. Committing to 
entirely funding a single program out of context and without 
regard for the trade-offs of that commitment would be out 
of step with the City’s longstanding and highly regarded 
capital planning process and likely create significant 
vulnerabilities elsewhere in the portfolio.

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F6 Unless the City increases funding levels, it will 
be several decades (i.e., after the USGS predicts 
one or more major earthquakes will occur) 
before the southern parts of the City have a 
high-pressure, multi-sourced, seismically safe 
emergency firefighting water supply.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]

Disagree, wholly Decisions about programming and funding levels of future ESER bonds and 
other complementary sources that could support the expansion of the 
AWSS have yet to be made. 

R1
[for F1-F6]

By no later than December 31, 2020, the Mayor, 
the SFPUC, the SFFD, and the Office of 
Resilience and Capital Planning should jointly 
present to the Board of Supervisors a detailed 
plan to ensure the City is well prepared to fight 
fires in all parts of San Francisco in the event of 
a 1906-magnitude (7.8) earthquake.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]

Will be implemented Ensuring that San Francisco has the infrastructure and 
resources to be well prepared to fight fires in all parts of San 
Francisco is something that will be a focus of the next 10-
Year Capital Plan. Per Administrative Code 3.20, that Plan 
must be submitted to the Mayor and Board no later than 
March 1 of each odd-numbered year for approval no later 
than May 1. The requested presentation would be delivered 
as part of that Plan’s submission to enable holistic planning 
across San Francisco’s resilience challenges. Updates 
available on this timeline would be included. The City cannot 
discuss the project and timeline until the ESER 2020 plan 
passes. For this reason, the City will sync this 
recommendation with the Capital Plan, and push back the 
timeline to December 31, 2021. 



Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F6 Unless the City increases funding levels, it will 
be several decades (i.e., after the USGS predicts 
one or more major earthquakes will occur) 
before the southern parts of the City have a 
high-pressure, multi-sourced, seismically safe 
emergency firefighting water supply.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]

Disagree, wholly Decisions about programming and funding levels of future ESER bonds and 
other complementary sources that could support the expansion of the 
AWSS have yet to be made. 

R2
[for F1-F6]

The plan discussed in Recommendation R1 
should include a detailed proposal, including 
financing sources, for the installation within 15 
years of a high-pressure, multi-sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, i.e., by no later than June 30, 2034.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]

Requires further 
analysis

The commitment of sources for specific uses on specific 
timelines for San Francisco’s public infrastructure is the 
work of the 10-Year Capital Plan. The plan discussed in 
Recommendation 1 will be acknowledged in the Capital Plan, 
and based on analysis, will be done on the capital plan 
timeline. The capital planning process gathers, documents, 
and balances planned funding for needs across the public 
infrastructure portfolio and across San Francisco’s resilience 
challenges. The Capital Plan has longstanding funding 
principles to guide the prioritization of public infrastructure 
investments. These investments are tiered: (1) address legal 
and/or regulatory mandates; (2) ensure public safety and 
enhance resilience; (3) preserve assets and promote 
sustainability; (4) advance planned and programmatic 
needs; and (5) promote economic development. In the next 
10-Year Capital Plan and those that follow, the City will 
continue to analyze priority projects and programs and 
identify sources to advance those priorities. Committing to 
entirely funding a single program out of context and without 
regard for the trade-offs of that commitment would be out 
of step with the City’s longstanding and highly regarded 
capital planning process and likely create significant 
vulnerabilities elsewhere in the portfolio.

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F8 Redundancy is an important feature of an 
emergency firefighting water system.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]

Agree with the 
finding

R6
[for F8-F9]

The SFPUC, the SFFD and the SF Department of 
the Environment should study adding salt-water 
pump stations to improve the redundancy of 
water sources, especially on the west side.  
Findings and recommendations from this study 
should be presented to the Board of Supervisors 
by no later than June 30, 2021.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]

Will be implemented SFPUC and SFFD will complete this study by June 30, 2021.

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F9 Current plans to extend protections to the 
western part of the City do not include any high-
pressure water sources north of Golden Gate 
Park.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]

Disagree, partially While it is true that the SFPUC and SFFD are studying four potential water 
sources proposed to supply a potable EFWS on the west side of the City, 
which are not located north of Golden Gate Park, which by no means would 
reduce the proposed system's resiliency, reliability, performance, or ability 
to provide abundant high-pressure water for fire suppression to the 
Richmond District after a seismic event. San Francisco is unique in that 
there are 11 in-city reservoirs, with a total water capacity of approximately 
413,000,000 gallons. Additionally, Lake Merced, also located within City 
Limits, has an additional approximately 1,000,000,000 gallons. The potable 
EFWS system for the Westside of San Francisco that is being developed and 
analyzed would provide that the new EFWS pipeline in the Sunset and 
Richmond Districts could be supplied from four sources of water at two 
locations. The first two water sources could be supplied to the EFWS 
pipeline via a 30,000 gallon per minute pump station in the vicinity of Lake 
Merced. The two sources being studied for this pump station are Lake 
Merced, which has a water supply of approximately one billion gallons, and 
a 60” seismically resilient SFPUC Hetch Hetchy Regional Water System 
pipeline. The proposed potable EFWS also is analyzing the inclusion of a 
second 30,000 gallons per minute pump station in the vicinity of the 
SFPUC’s Sunset Reservoir that could be supplied water by two sources: (1) 
the 90 million gallon north basin of the Sunset Reservoir, which recently 
underwent a $64 million seismic retrofit, and (2) a 54” seismically resilient 
SFPUC Hetch Hetchy Regional Water system pipeline.               

R6
[for F8-F9]

The SFPUC, the SFFD and the SF Department of 
the Environment should study adding salt-water 
pump stations to improve the redundancy of 
water sources, especially on the west side.  
Findings and recommendations from this study 
should be presented to the Board of Supervisors 
by no later than June 30, 2021.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]

Will be implemented SFPUC and SFFD will complete this study by June 30, 2021.



Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F10 The “reliability scores” being used by the SFPUC 
impart an overly optimistic impression of the 
protection provided.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]

Disagree, partially Fire Response Areas (FRAs) were utilized by SFPUC and SFFD in the planning 
study CS-199. This study divided the City into areas based on those defined 
by the SFFD for initial alarm response and were called Fire Response Areas 
(FRAs). Probable fire demands were developed for each FRA using 1000 sets 
of fire demands generated by Charles Scawthorn, PhD using a Monte Carlo 
analysis of fire ignitions and fire growth using the ground motions from the 
design earthquake (7.8 magnitude). The fire ignitions were generated using 
methods similar to those used for the Community Action Plan for Seismic 
Safety (CAPSS) study (ATC 2010). The fire ignitions subsequently were used 
to develop water demands that were aggregated into the likely fire 
demands for each FRA. The water supplies for each FRA were developed 
using the reliability modeling tool GIRAFFE, developed at Cornell University 
by Professor Thomas D. O’Rourke. GIRAFFE performs internal Monte Carlo 
analysis to damage pipes in the system for multiple scenarios. The water 
supplies developed by GIRAFFE were aggregated into the likely water 
supplies for each FRA. It should be noted that the likely water supplies for 
each FRA assumed no water from the City's municipal water system 
(MWSS), which is quite conservative and highly unlikely even after a seismic 
event. The reliability score for each FRA is calculated using the sum of all 
water supplies for each FRA and dividing it by the FRA water demand. The 
reliability scores do exactly that - estimate how much EFWS water will be 
available for firefighting demands in a given FRA. The reliability scores are 
not meant to represent an estimate of the fire protection for a given house, 
block, or blocks. Rather it is a measure of the EFWS capacity and demand. 
The SFPUC recognizes the need to analyze potential EFWS demands on a 
more detailed level, and the agency began the process of doing so.

R7
[for F10]

The SFPUC should (a) continue its efforts to 
complete a more detailed analysis of emergency 
firefighting water needs (including above-the-
median needs) by neighborhood, and not just 
by FRA, and (b) present a completed analysis to 
the Board of Supervisors by no later than 
June 30, 2021.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]

Will be implemented SFPUC and SFFD will complete this analysis by June 30, 2021.

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F11 The City does not have a timeline to fund and 
complete development of a high-pressure, multi-
sourced, seismically safe emergency water 
supply for all parts of the City, including poor 
neighborhoods that historically have not been 
as well protected as the downtown business 
district and many richer neighborhoods.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]

Disagree, partially The EFWS was built after the 1906 earthquake, and its location, primarily in 
the northeast portion of San Francisco, corresponds to the location of the 
majority of the city’s population at that time. Since 2010, the SFPUC, SFFD, 
and Public Works have made critical improvements to the existing EFWS 
system. Expanding the EFWS prior to ensuring that the existing EFWS is 
resilient and reliable would have contradicted best engineering practices. 
The SFPUC and SFFD are developing plans that would implement a resilient, 
robust, and redundant potable EFWS for the Westside of San Francisco. The 
potable EFWS that is being developed and analyzed would propose  the 
best method for bringing a robust and resilient high-pressure firefighting 
water system to the Western neighborhoods in San Francisco that is 
capable of providing water to the SFFD firefighters at the high-pressure 
needed for firefighters to combat large fires after a seismic event, and is 
likely to include over 14 miles of new EFWS pipelines and potentially two 
new pump stations likely to be supplied by four water sources. The SFPUC 
and SFFD’s potable EFWS is being designed in a manner that allows for 
agility and the flexibility to add new technologies and water sources, and in 
a manner that allows the piping network to be extended in the future to 
serve additional areas.                                                                                                    



Since taking over maintenance responsibilities, SFPUC has completed 
significant maintenance activities. For example, on a monthly basis, staff 
from the SFPUC test both Pump Station #1 and Pump Station #2. There are 
6 maintenance recommendations provided in the CS-199 study as shown 
below in Table 7-1 from CS-199. The SFPUC has developed several of the 
routine maintenance plans recommended in the report or has determined 
the recommended maintenance practice is not necessary (i.e. flushing of a 
non-potable water system).                                                                                                                                 

Maintenance Recommendations, CS. 199 Task 11 TM:                                                                                                                                                     
Maintenance Recommendation 1: Confirm that all AWSS assets are entered 
into CDD's asset management system and PM's are established                                                                                                                                                                                                                                 
SFPUC Response: All AWSS asset locations are entered into CDD's Maximo 
and GIS databases. PM's are established for regular maintenance.                                                                                                                                                                                                                       

Maintenance Recommendation 2: Perform Regular maintenance and 
testing                                                                                             
SFPUC Response: According to SFPUC Maximo maintenance/testing 
records, regular maintenance and testing is performed in accordance with 
maintenance plans.                                                                                                                                                                        

Maintenance Recommendation 3: Check, flush and repair all suction 
connections regularly                                                                      
SFPUC Response: All suction connections were assessed 4-5 years ago. 
Some were cleaned as needed at that time. A high-pressure jetting machine 
was recently purchased, and personnel is being trained on its use.                                                                                                                                                                                                                    

Maintenance Recommendation 4: Establish pipeline flushing program for 
AWSS                                                                                     
SFPUC Response: Non-potable fire-fighting water systems are not typically 
flushed as part of regular flushing maintenance program. However, flushing 
naturally occurs when the AWSS is utilized approximately 20 times per 
year.                                                                                                                                                                                   

Maintenance Recommendation 5: Establish leak detection program and a 
pipeline leak database to monitor potential hot spots                                                                                                                                                                                                                                                       
SFPUC Response: SFPUC maintenance activities have helped reduced EFWS 
leakage by over 500,000 gallons per day, improving system performance 
while reducing water waste. A condition assessment project was 
implemented using Smart Ball technology. In addition, the system water 
supply sources are regularly monitored for water levels/filling requirements 
which will indicate potential leaks in the pipeline system.                                                                                                                                       

Maintenance Recommendation 6: Establish a cistern inspection, filling and 
testing program                                                             
SFPUC Response: A cistern inspection and testing program has been 
developed for implementation in 2019. In addition, a filling procedure has 
been established with SFFD.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          

As part of the AWSS Critical Valve Exercise Program, CDD has identified 66 
AWSS valves as “critical” (66 of 1,685 valves, or approximately 4 percent 
(source: CDD GIS). Critical valves for AWSS were defined based on the 
following criteria for operational importance:                                                                                                                                                                                                                                        
• Tank bypass valves
• Tank supply valve from higher pressure to lower pressure tank supply 
source
• Closed control valves to isolate piping within an infirm area
• Distribution system divide gate valve, manual operation (allows higher 
pressure zone to feed into lower pressure zone within the distribution 

          
           

              
             

                                                                                                       
                                                                                                                                                                                                                                         

              
           
                                                               

                                                                                                                                                                                                  
                                                                                                                                                                                                                
                                                                                                                                                                                            
                                                                                                                                                                 

                                                                                                                                                                                                                     
                                                                                                                                                                                                                                                   

                                                                                                                                                                                                           
                                                                                                                                                                                                              

                                                                                                                                                                                                    
                                                                                                                                                 
                                                                                                                                                                                               
                                                                                                                                             
    

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F12 The SFPUC has not developed a number of the 
routine maintenance plans recommended in a 
2014 report (CS-199), and has not adequately 
defined which AWSS valves are “critical” and 
therefore require increased attention.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]

Disagree, wholly R9
[for F12]

By no later than December 31, 2020 the SFPUC, 
with the advice and subject to the approval of 
the SFFD, should (a) implement “best practices” 
for the maintenance of AWSS assets, and (b) 
redefine which AWSS valves in the system are 
“critical,” and, therefore, require more 
attention and priority in the SFPUC’s 
maintenance plans.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]

Has been 
implemented

(a) SFPUC implements “best practices” for the maintenance 
of AWSS assets in collaboration with SFFD, and consistent 
with the terms of the Memorandum of Understanding 
Regarding Operation and Maintenance of San Francisco 
Water Supply Systems Related to Fire Suppression (MOU), 
SFPUC will seek SFFD’s written approval for “any 
modifications that could compromise”  the system’s 
function as a high pressure firefighting system (MOU, page 
2).
(b) The AWSS critical valves have been identified and will be 
exercised every year through the AWSS Critical Valve 
Exercise Program.



        
          

              
          

             
          

           
                                                                                                                                   

                                                                                                                                                           
          

                                                                                                                                                                                                                                         
           

                                                                                                                                                                                                                               

       
                                                                                             
       

          
                                                                                                                                                                         

         
                                                                       

          
            

                                                                                                                                                                                                                              

        
                                                                                     
         
          

           
                                                                                                                                                                                   

         
                                                                                                                                                                                                                                                              

         
          

         
          

         
                                                                                                                                               

         
                                                              
          

           
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                             

             
            

            
                                                                                                                                                                                                                                            

   
            

          
          

pressure zone to feed into lower pressure zone within the distribution 
system)
• Distribution system divide gate valve, motorized operation (allows higher 
pressure zone to feed into lower pressure zone within the distribution 
system)
• Open control valves to allow a single supply source to feed an infirm area
• Balancing valve, TP reservoir only (allows the two TP reservoir basins to 
equalize in level)                                                                                                     
Critical Valves:                                                                                                                                                                                                                                        
These EFWS critical valves are broken down by type below. All 66 of the 
AWSS critical valves were exercised in 2018-2019 and will be exercised 
every year.                                                              

Valve Type  (# of Critical Valves per type):                                                                                                                                                                                          
Ashbury Tank By-Pass Valves (10)                                                                                                                                                                                                            
Ashbury Tank Supply Valve #1 [Ashbury to Jones] (1)                                                                                                                                                                                    
Ashbury Tank Supply Valve #2 [Ashbury to Jones] (1)                                                                                                                                                         
Close Control Gate Valve (15)                                                                                                                                                                                                                 
Division Gate Valve (14)                                                                                                                                                                                                                                                
Jones Street Tank By-Pass Valves (10)                                                                                                                                                                                                      
Motorized Division Gate Valve or Motorized Line Gate Valve (6)                                                                                                                                                                                                     
Open Control Gate Valve [Infirm Area] (6)                                                                                                                                                                                              
Twin Peaks East Reservoir Lead Valve [Supply, TP to Ashbury] (1)                                                                                                                                       
Twin Peaks Reservoir Balancing Valve (1)                                                                                                                                                                                          
Twin Peaks West Reservoir Lead Valve [Supply, TP to Ashbury] (1)                                                                                                                                   
Total AWSS Critical Valves (66)

     
  

  
   

 
 
  

  

         
      

       
       

   

   
  

  

 

SFFD and SFPUC will work together to amend the MOU by 
June 30, 2020. 

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F13 In the 2015 MOU between the SFFD and the 
SFPUC, the two agencies agreed to conduct 
joint AWSS trainings annually, but there is no 
formal protocol outlining specific joint AWSS 
exercises or drills using hypothetical disaster 
scenarios, such as a major earthquake.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]

Disagree, partially There are no formal protocol outlining specific joint AWSS exercises or drills 
in the MOU; however, there are multiple opportunities to train together 
during operation, maintenance, and construction of improvement projects 
for the AWSS facilities as previously described in the response to the Grand 
Jury questions sent in May 2019.

The SFFD and SFPUC have had multiple field training opportunities during 
the maintenance and start-up testing of AWSS facilities in the last 5 years.  
For example, on December 20, 2018, SFFD and SFPUC personnel conducted 
emergency generator start-up procedures for Pump Station No. 2 (PS2). On 
April 5, 2018 SFPUC and SFFD performed joint-department full-scale test of 
AWSS Pump Station No. 1 (PS1) including pumping seawater into an 
isolated section of the AWSS distribution through system hydrants.  On 
August 29, 2018, SFPUC, SFFD and DPW personnel conducted a seawater 
drafting drill and confirmation test from the new suction connection at Pier 
50.  In addition, SFFD and SFPUC periodically test different facilities to 
assure systems are in good working order, and to train personnel on 
operations and joint-agency communications.  For example, a full-scale 
emergency exercise was performed between SFFD and SFPUC staff in 
January 2016 at Islais Creek, which involved the Phoenix Fireboat pumping 
sea water directly into an isolated section of the Jones pressure system via 
AWSS manifold connection. Sea water discharged from select hydrants 
within the isolated section of the system where pressure and flow were 
monitored at each discharge point.

The SFFD uses their Disaster Response Manual and Water Supply Manual to 
provide guidelines for training. Training occurs throughout the year and is 
ongoing. In March 2018, the SFPUC sponsored a tabletop drill focused on 
CDD emergency response in coordination with SFFD response.  Participants 
were asked to utilize Incident Command Structure (ICS) principles to 

         
          
             

         
         

             
         

           
           

        
           

      

R10
[for F13]

By no later than June 30, 2020, the 2015 MOU 
between the SFPUC and the SFFD should be 
amended to include a detailed roadmap for 
annual emergency response exercises, including 
simulated disaster and earthquake drills 
involving the AWSS and the PWSS.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]

Will be implemented
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respond to a hypothetical earthquake event (determine ICS, formulate 
specific objectives, and document findings). It is anticipated that this 
tabletop exercise will be repeated at least every other year, and that a 
larger scale simulation of post-earthquake response will be conducted 
within the next two years for SFFD and SFPUC joint-exercise.

In February 2018 the SFPUC and SFFD staff convened to review the SFPUC’s 
Division Emergency Operations Plan (DEOP), the CDD’s Emergency Action 
Plan (EAP), and the CDD’s Emergency Response Plan (ERP). The ERP 
overview focused on the Incident Command structure specific to CDD staff 
responsibilities, communication methods, critical facilities and assets, first 
responders for each facility (PWS and AWSS) and updated “critical facilities 
map” for all major pressure zones. 

 
          

        
       

     
     

     

   
  

  

  



  ⚠WARNING: This email was generated from an external source. You should only open files from
a trustworthy source.

From: Anatolia Lubos
To: Carroll, John (BOS)
Subject: Fire Commission Response to 2018-2019 AWSS Report
Date: Friday, September 13, 2019 10:03:24 AM
Attachments: Copy of Fire Commission_Nakajo_AWSS Matrix of Findings and Recommendations Response 190904.xlsx

 
 

From: Civil Grand Jury <CGrandJury@sftc.org> 
Sent: Thursday, September 12, 2019 1:24 PM
To: Anatolia Lubos <ALubos@sftc.org>
Subject: FW: Civil Grand Jury Report
 
 

From: Conefrey, Maureen (FIR)
Sent: Thursday, September 12, 2019 1:24:22 PM (UTC-08:00) Pacific Time (US & Canada)
To: Civil Grand Jury
Cc: Rasha Harvey; Steve Nakajo (sknakajo@yahoo.com); Nicholson, Jeanine (FIR)
Subject: RE: Civil Grand Jury Report

 
Here’s the correct document.
 
Maureen Conefrey
Fire Commission Secretary
(415) 558-3451
 

From: Conefrey, Maureen (FIR) 
Sent: Thursday, September 12, 2019 11:45 AM
To: CGrandJury@sftc.org
Cc: Rasha Harvey <r.harvey@sfcgj.org>; Steve Nakajo (sknakajo@yahoo.com)
<sknakajo@yahoo.com>; Nicholson, Jeanine (FIR) <jeanine.nicholson@sfgov.org>
Subject: Civil Grand Jury Report
 
Dear Honorable Garrett L. Wong,
 
Please see attachments.   I will also send by U.S. Mail.
 
Sincerely,
 
Maureen Conefrey
Fire Commission Secretary
(415) 558-3451
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		Act Now Before It Is Too Late: Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System
[July 17, 2019]		F1		Fires resulting from an earthquake represent a significant risk of widespread damage and potential loss of life in San Francisco.		President, San Francisco Fire Commission
[September 15, 2019]		Agree with the finding				R1
[for F1-F6]		By no later than December 31, 2020, the Mayor, the SFPUC, the SFFD, and the Office of Resilience and Capital Planning should jointly present to the Board of Supervisors a detailed plan to ensure the City is well prepared to fight fires in all parts of San Francisco in the event of a 1906-magnitude (7.8) earthquake.		President, San Francisco Fire Commission
[September 15, 2019]		Will be implemented		Ensuring that San Francisco has the infrastructure and resources to be well prepared to fight fires in all parts of San Francisco is something that will be a focus of the next 10-Year Capital Plan. Per Administrative Code 3.20, that Plan must be submitted to the Mayor and Board no later than March 1 of each odd-numbered year for approval no later than May 1. The requested presentation would be delivered as part of that Plan’s submission to enable holistic planning across San Francisco’s resilience challenges. Updates available on this timeline would be included. The City cannot discuss the project and timeline until the ESER 2020 plan passes. For this reason, the City will sync this recommendation with the Capital Plan, and push back the timeline to December 31, 2021. 

		Act Now Before It Is Too Late: Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System
[July 17, 2019]		F1		Fires resulting from an earthquake represent a significant risk of widespread damage and potential loss of life in San Francisco.		President, San Francisco Fire Commission
[September 15, 2019]		Agree with the finding				R2
[for F1-F6]		The plan discussed in Recommendation R1 should include a detailed proposal, including financing sources, for the installation within 15 years of a high-pressure, multi-sourced, seismically safe emergency water system for those parts of the City that don’t currently have one, i.e., by no later than June 30, 2034.		President, San Francisco Fire Commission
[September 15, 2019]		Requires further analysis		The commitment of sources for specific uses on specific timelines for San Francisco’s public infrastructure is the work of the 10-Year Capital Plan. The plan discussed in Recommendation 1 will be acknowledged in the Capital Plan, and based on analysis, will be done on the capital plan timeline. The capital planning process gathers, documents, and balances planned funding for needs across the public infrastructure portfolio and across San Francisco’s resilience challenges. The Capital Plan has longstanding funding principles to guide the prioritization of public infrastructure investments. These investments are tiered: (1) address legal and/or regulatory mandates; (2) ensure public safety and enhance resilience; (3) preserve assets and promote sustainability; (4) advance planned and programmatic needs; and (5) promote economic development. In the next 10-Year Capital Plan and those that follow, the City will continue to analyze priority projects and programs and identify sources to advance those priorities. Committing to entirely funding a single program out of context and without regard for the trade-offs of that commitment would be out of step with the City’s longstanding and highly regarded capital planning process and likely create significant vulnerabilities elsewhere in the portfolio.

		Act Now Before It Is Too Late: Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System
[July 17, 2019]		F2		The municipal water supply system (MWSS) is highly vulnerable to damage from a major earthquake and is not a reliable source for water supply for firefighting after a major earthquake.		President, San Francisco Fire Commission
[September 15, 2019]		Disagree, partially		The MWSS has been significantly upgraded in the last 15 years through the Water Supply Improvement Program (WSIP) initiated by the SFPUC. The goals of WSIP included to reduce vulnerability of the water system to damage from earthquakes and increase overall water system reliability. There were 35 in-city projects within the $4.8 billion-dollar program. The WSIP was the largest capital program ever undertaken by San Francisco, and one of the largest water infrastructure programs in the nation. Additionally, it is one of the only comprehensive and strategic infrastructure programs targeted specifically at improving a water system’s seismic reliability and resiliency. Additionally, it is unique because the WSIP utilized a 7.8 magnitude earthquake as its seismic Level of Service. 		R1
[for F1-F6]		By no later than December 31, 2020, the Mayor, the SFPUC, the SFFD, and the Office of Resilience and Capital Planning should jointly present to the Board of Supervisors a detailed plan to ensure the City is well prepared to fight fires in all parts of San Francisco in the event of a 1906-magnitude (7.8) earthquake.		President, San Francisco Fire Commission
[September 15, 2019]		Will be implemented		Ensuring that San Francisco has the infrastructure and resources to be well prepared to fight fires in all parts of San Francisco is something that will be a focus of the next 10-Year Capital Plan. Per Administrative Code 3.20, that Plan must be submitted to the Mayor and Board no later than March 1 of each odd-numbered year for approval no later than May 1. The requested presentation would be delivered as part of that Plan’s submission to enable holistic planning across San Francisco’s resilience challenges. Updates available on this timeline would be included. The City cannot discuss the project and timeline until the ESER 2020 plan passes. For this reason, the City will sync this recommendation with the Capital Plan, and push back the timeline to December 31, 2021. 

		Act Now Before It Is Too Late: Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System
[July 17, 2019]		F2		The municipal water supply system (MWSS) is highly vulnerable to damage from a major earthquake and is not a reliable source for water supply for firefighting after a major earthquake.		President, San Francisco Fire Commission
[September 15, 2019]		Disagree, partially		The MWSS has been significantly upgraded in the last 15 years through the Water Supply Improvement Program (WSIP) initiated by the SFPUC. The goals of WSIP included to reduce vulnerability of the water system to damage from earthquakes and increase overall water system reliability. There were 35 in-city projects within the $4.8 billion-dollar program. The WSIP was the largest capital program ever undertaken by San Francisco, and one of the largest water infrastructure programs in the nation. Additionally, it is one of the only comprehensive and strategic infrastructure programs targeted specifically at improving a water system’s seismic reliability and resiliency. Additionally, it is unique because the WSIP utilized a 7.8 magnitude earthquake as its seismic Level of Service. 		R2
[for F1-F6]		The plan discussed in Recommendation R1 should include a detailed proposal, including financing sources, for the installation within 15 years of a high-pressure, multi-sourced, seismically safe emergency water system for those parts of the City that don’t currently have one, i.e., by no later than June 30, 2034.		President, San Francisco Fire Commission
[September 15, 2019]		Requires further analysis		The commitment of sources for specific uses on specific timelines for San Francisco’s public infrastructure is the work of the 10-Year Capital Plan. The plan discussed in Recommendation 1 will be acknowledged in the Capital Plan, and based on analysis, will be done on the capital plan timeline. The capital planning process gathers, documents, and balances planned funding for needs across the public infrastructure portfolio and across San Francisco’s resilience challenges. The Capital Plan has longstanding funding principles to guide the prioritization of public infrastructure investments. These investments are tiered: (1) address legal and/or regulatory mandates; (2) ensure public safety and enhance resilience; (3) preserve assets and promote sustainability; (4) advance planned and programmatic needs; and (5) promote economic development. In the next 10-Year Capital Plan and those that follow, the City will continue to analyze priority projects and programs and identify sources to advance those priorities. Committing to entirely funding a single program out of context and without regard for the trade-offs of that commitment would be out of step with the City’s longstanding and highly regarded capital planning process and likely create significant vulnerabilities elsewhere in the portfolio.

		Act Now Before It Is Too Late: Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System
[July 17, 2019]		F3		Approximately 30 cisterns have recently been added with funds from ESER bonds, but cisterns only have up to about an hour of water supply and thus do not provide sufficient water for fighting fires following a major earthquake.		President, San Francisco Fire Commission
[September 15, 2019]		Agree with the finding		Cisterns serve as one of many important tools for use by the SFFD in response to a disaster.  Cistern locations are strategically located in the City in the event of a major conflagration to assist as a “Demarcation Line” on some of The City’s major thoroughfares. This was realized after the 1906 earthquake. With work accomplished through the ESER bond program, cisterns have been seismically improved throughout the City and the overall number of cisterns has increased to approximately 230, providing the Fire Department access to millions of gallons of water in an emergency.		R1
[for F1-F6]		By no later than December 31, 2020, the Mayor, the SFPUC, the SFFD, and the Office of Resilience and Capital Planning should jointly present to the Board of Supervisors a detailed plan to ensure the City is well prepared to fight fires in all parts of San Francisco in the event of a 1906-magnitude (7.8) earthquake.		President, San Francisco Fire Commission
[September 15, 2019]		Will be implemented		Ensuring that San Francisco has the infrastructure and resources to be well prepared to fight fires in all parts of San Francisco is something that will be a focus of the next 10-Year Capital Plan. Per Administrative Code 3.20, that Plan must be submitted to the Mayor and Board no later than March 1 of each odd-numbered year for approval no later than May 1. The requested presentation would be delivered as part of that Plan’s submission to enable holistic planning across San Francisco’s resilience challenges. Updates available on this timeline would be included. The City cannot discuss the project and timeline until the ESER 2020 plan passes. For this reason, the City will sync this recommendation with the Capital Plan, and push back the timeline to December 31, 2021. 

		Act Now Before It Is Too Late: Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System
[July 17, 2019]		F3		Approximately 30 cisterns have recently been added with funds from ESER bonds, but cisterns only have up to about an hour of water supply and thus do not provide sufficient water for fighting fires following a major earthquake.		President, San Francisco Fire Commission
[September 15, 2019]		Agree with the finding		Cisterns serve as one of many important tools for use by the SFFD in response to a disaster.  Cistern locations are strategically located in the City in the event of a major conflagration to assist as a “Demarcation Line” on some of The City’s major thoroughfares. This was realized after the 1906 earthquake. With work accomplished through the ESER bond program, cisterns have been seismically improved throughout the City and the overall number of cisterns has increased to approximately 230, providing the Fire Department access to millions of gallons of water in an emergency.		R2
[for F1-F6]		The plan discussed in Recommendation R1 should include a detailed proposal, including financing sources, for the installation within 15 years of a high-pressure, multi-sourced, seismically safe emergency water system for those parts of the City that don’t currently have one, i.e., by no later than June 30, 2034.		President, San Francisco Fire Commission
[September 15, 2019]		Requires further analysis		The commitment of sources for specific uses on specific timelines for San Francisco’s public infrastructure is the work of the 10-Year Capital Plan. The plan discussed in Recommendation 1 will be acknowledged in the Capital Plan, and based on analysis, will be done on the capital plan timeline. The capital planning process gathers, documents, and balances planned funding for needs across the public infrastructure portfolio and across San Francisco’s resilience challenges. The Capital Plan has longstanding funding principles to guide the prioritization of public infrastructure investments. These investments are tiered: (1) address legal and/or regulatory mandates; (2) ensure public safety and enhance resilience; (3) preserve assets and promote sustainability; (4) advance planned and programmatic needs; and (5) promote economic development. In the next 10-Year Capital Plan and those that follow, the City will continue to analyze priority projects and programs and identify sources to advance those priorities. Committing to entirely funding a single program out of context and without regard for the trade-offs of that commitment would be out of step with the City’s longstanding and highly regarded capital planning process and likely create significant vulnerabilities elsewhere in the portfolio.

		Act Now Before It Is Too Late: Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System
[July 17, 2019]		F4		The City’s high-pressure emergency water supply system, known as the Auxiliary Water Supply System (AWSS), does not cover large parts of Supervisorial Districts 1, 4, 7 and 11, roughly one-third of the City’s developed area. As a result, these districts are not adequately protected from fires after a major earthquake.		President, San Francisco Fire Commission
[September 15, 2019]		Agree with the finding		The SFPUC, SFFD, and San Francisco Public Works (SFPW) are committed to increasing fire protection throughout San Francisco. Since the passage of the first Earthquake Safety and Emergency Response Bond in 2010, the three agencies have been implementing projects to improve the AWSS system’s seismic reliability and range of coverage. Enhancing the AWSS range of coverage to all areas of the City would require the allocation of funds to do so. The three agencies will continue to develop and implement projects utilizing new and proven technologies that improve upon the original system design. There have been many advancements in earthquake resistant pipeline design and materials, hydrants, and seismic valves since the early 1900s, and the City intends to use the best possible technology available to meet the performance standards of the SFFD.		R1
[for F1-F6]		By no later than December 31, 2020, the Mayor, the SFPUC, the SFFD, and the Office of Resilience and Capital Planning should jointly present to the Board of Supervisors a detailed plan to ensure the City is well prepared to fight fires in all parts of San Francisco in the event of a 1906-magnitude (7.8) earthquake.		President, San Francisco Fire Commission
[September 15, 2019]		Will be implemented		Ensuring that San Francisco has the infrastructure and resources to be well prepared to fight fires in all parts of San Francisco is something that will be a focus of the next 10-Year Capital Plan. Per Administrative Code 3.20, that Plan must be submitted to the Mayor and Board no later than March 1 of each odd-numbered year for approval no later than May 1. The requested presentation would be delivered as part of that Plan’s submission to enable holistic planning across San Francisco’s resilience challenges. Updates available on this timeline would be included. The City cannot discuss the project and timeline until the ESER 2020 plan passes. For this reason, the City will sync this recommendation with the Capital Plan, and push back the timeline to December 31, 2021. 

		Act Now Before It Is Too Late: Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System
[July 17, 2019]		F4		The City’s high-pressure emergency water supply system, known as the Auxiliary Water Supply System (AWSS), does not cover large parts of Supervisorial Districts 1, 4, 7 and 11, roughly one-third of the City’s developed area. As a result, these districts are not adequately protected from fires after a major earthquake.		President, San Francisco Fire Commission
[September 15, 2019]		Agree with the finding		The SFPUC, SFFD, and San Francisco Public Works (SFPW) are committed to increasing fire protection throughout San Francisco. Since the passage of the first Earthquake Safety and Emergency Response Bond in 2010, the three agencies have been implementing projects to improve the AWSS system’s seismic reliability and range of coverage. Enhancing the AWSS range of coverage to all areas of the City would require the allocation of funds to do so. The three agencies will continue to develop and implement projects utilizing new and proven technologies that improve upon the original system design. There have been many advancements in earthquake resistant pipeline design and materials, hydrants, and seismic valves since the early 1900s, and the City intends to use the best possible technology available to meet the performance standards of the SFFD.		R2
[for F1-F6]		The plan discussed in Recommendation R1 should include a detailed proposal, including financing sources, for the installation within 15 years of a high-pressure, multi-sourced, seismically safe emergency water system for those parts of the City that don’t currently have one, i.e., by no later than June 30, 2034.		President, San Francisco Fire Commission
[September 15, 2019]		Requires further analysis		The commitment of sources for specific uses on specific timelines for San Francisco’s public infrastructure is the work of the 10-Year Capital Plan. The plan discussed in Recommendation 1 will be acknowledged in the Capital Plan, and based on analysis, will be done on the capital plan timeline. The capital planning process gathers, documents, and balances planned funding for needs across the public infrastructure portfolio and across San Francisco’s resilience challenges. The Capital Plan has longstanding funding principles to guide the prioritization of public infrastructure investments. These investments are tiered: (1) address legal and/or regulatory mandates; (2) ensure public safety and enhance resilience; (3) preserve assets and promote sustainability; (4) advance planned and programmatic needs; and (5) promote economic development. In the next 10-Year Capital Plan and those that follow, the City will continue to analyze priority projects and programs and identify sources to advance those priorities. Committing to entirely funding a single program out of context and without regard for the trade-offs of that commitment would be out of step with the City’s longstanding and highly regarded capital planning process and likely create significant vulnerabilities elsewhere in the portfolio.

		Act Now Before It Is Too Late: Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System
[July 17, 2019]		F4		The City’s high-pressure emergency water supply system, known as the Auxiliary Water Supply System (AWSS), does not cover large parts of Supervisorial Districts 1, 4, 7 and 11, roughly one-third of the City’s developed area. As a result, these districts are not adequately protected from fires after a major earthquake.		President, San Francisco Fire Commission
[September 15, 2019]		Agree with the finding		The SFPUC, SFFD, and San Francisco Public Works (SFPW) are committed to increasing fire protection throughout San Francisco. Since the passage of the first Earthquake Safety and Emergency Response Bond in 2010, the three agencies have been implementing projects to improve the AWSS system’s seismic reliability and range of coverage. Enhancing the AWSS range of coverage to all areas of the City would require the allocation of funds to do so. The three agencies will continue to develop and implement projects utilizing new and proven technologies that improve upon the original system design. There have been many advancements in earthquake resistant pipeline design and materials, hydrants, and seismic valves since the early 1900s, and the City intends to use the best possible technology available to meet the performance standards of the SFFD.		R5
[for F4]		The SFFD should strategically locate the majority of the PWSS hose tenders in areas that at present only have low-pressure hydrants and/or cisterns.		President, San Francisco Fire Commission
[September 15, 2019]		Will be implemented		The Department is currently finalizing specifications for these units, after which they will go out to bid through the City’s procurement processes before construction.  It is anticipated the Department will take receipt of these units in the second half of 2020/early 2021.  These hose tenders are a heavy-duty apparatus designed to be able to be deployed and moved throughout the City depending on need, giving the Department needed operational flexibility in its response.

		Act Now Before It Is Too Late: Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System
[July 17, 2019]		F5		A high-pressure, multi-sourced, seismically safe emergency firefighting water supply will be costly but is essential to protect the City.		President, San Francisco Fire Commission
[September 15, 2019]		Agree with the finding		As the City considers what is essential to protect San Francisco, it is important to acknowledge our multiple, complex resilience challenges. These challenges are documented in the Resilient SF strategy (2016) and underlie the strategic efforts of our capital investments as represented in the 10-Year Capital Plan (last updated 2019). These challenges are: Earthquakes, Sea Level Rise/Climate Change, Aging Infrastructure, Unaffordability, and Social Inequity. All of these challenges represent meaningful threats to San Franciscans, their property, and their ability to make a life in the city. In making decisions about priority investments, San Francisco must keep an eye on all of these challenges, identify the areas of greatest need across them, and make progress on all fronts simultaneously. The City has taken significant steps since 2010 to ensure that the City has a high-pressure multi-sourced, seismically safe EFWS. Since the passage of the first Earthquake Safety and Emergency Response Bond in 2010, SFPUC, SFFD, SF Public Works have been implementing projects to improve the system’s seismic reliability and range of coverage. The three agencies will continue to implement projects utilizing new and proven technologies that improve upon the original system design.   		R1
[for F1-F6]		By no later than December 31, 2020, the Mayor, the SFPUC, the SFFD, and the Office of Resilience and Capital Planning should jointly present to the Board of Supervisors a detailed plan to ensure the City is well prepared to fight fires in all parts of San Francisco in the event of a 1906-magnitude (7.8) earthquake.		President, San Francisco Fire Commission
[September 15, 2019]		Will be implemented		Ensuring that San Francisco has the infrastructure and resources to be well prepared to fight fires in all parts of San Francisco is something that will be a focus of the next 10-Year Capital Plan. Per Administrative Code 3.20, that Plan must be submitted to the Mayor and Board no later than March 1 of each odd-numbered year for approval no later than May 1. The requested presentation would be delivered as part of that Plan’s submission to enable holistic planning across San Francisco’s resilience challenges. Updates available on this timeline would be included. The City cannot discuss the project and timeline until the ESER 2020 plan passes. For this reason, the City will sync this recommendation with the Capital Plan, and push back the timeline to December 31, 2021. 

		Act Now Before It Is Too Late: Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System
[July 17, 2019]		F5		A high-pressure, multi-sourced, seismically safe emergency firefighting water supply will be costly but is essential to protect the City.		President, San Francisco Fire Commission
[September 15, 2019]		Agree with the finding		As the City considers what is essential to protect San Francisco, it is important to acknowledge our multiple, complex resilience challenges. These challenges are documented in the Resilient SF strategy (2016) and underlie the strategic efforts of our capital investments as represented in the 10-Year Capital Plan (last updated 2019). These challenges are: Earthquakes, Sea Level Rise/Climate Change, Aging Infrastructure, Unaffordability, and Social Inequity. All of these challenges represent meaningful threats to San Franciscans, their property, and their ability to make a life in the city. In making decisions about priority investments, San Francisco must keep an eye on all of these challenges, identify the areas of greatest need across them, and make progress on all fronts simultaneously. The City has taken significant steps since 2010 to ensure that the City has a high-pressure multi-sourced, seismically safe EFWS. Since the passage of the first Earthquake Safety and Emergency Response Bond in 2010, SFPUC, SFFD, SF Public Works have been implementing projects to improve the system’s seismic reliability and range of coverage. The three agencies will continue to implement projects utilizing new and proven technologies that improve upon the original system design.   		R2
[for F1-F6]		The plan discussed in Recommendation R1 should include a detailed proposal, including financing sources, for the installation within 15 years of a high-pressure, multi-sourced, seismically safe emergency water system for those parts of the City that don’t currently have one, i.e., by no later than June 30, 2034.		President, San Francisco Fire Commission
[September 15, 2019]		Requires further analysis		The commitment of sources for specific uses on specific timelines for San Francisco’s public infrastructure is the work of the 10-Year Capital Plan. The plan discussed in Recommendation 1 will be acknowledged in the Capital Plan, and based on analysis, will be done on the capital plan timeline. The capital planning process gathers, documents, and balances planned funding for needs across the public infrastructure portfolio and across San Francisco’s resilience challenges. The Capital Plan has longstanding funding principles to guide the prioritization of public infrastructure investments. These investments are tiered: (1) address legal and/or regulatory mandates; (2) ensure public safety and enhance resilience; (3) preserve assets and promote sustainability; (4) advance planned and programmatic needs; and (5) promote economic development. In the next 10-Year Capital Plan and those that follow, the City will continue to analyze priority projects and programs and identify sources to advance those priorities. Committing to entirely funding a single program out of context and without regard for the trade-offs of that commitment would be out of step with the City’s longstanding and highly regarded capital planning process and likely create significant vulnerabilities elsewhere in the portfolio.

		Act Now Before It Is Too Late: Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System
[July 17, 2019]		F6		Unless the City increases funding levels, it will be several decades (i.e., after the USGS predicts one or more major earthquakes will occur) before the southern parts of the City have a high-pressure, multi-sourced, seismically safe emergency firefighting water supply.		President, San Francisco Fire Commission
[September 15, 2019]		Disagree, wholly		Decisions about programming and funding levels of future ESER bonds and other complementary sources that could support the expansion of the AWSS have yet to be made. 		R1
[for F1-F6]		By no later than December 31, 2020, the Mayor, the SFPUC, the SFFD, and the Office of Resilience and Capital Planning should jointly present to the Board of Supervisors a detailed plan to ensure the City is well prepared to fight fires in all parts of San Francisco in the event of a 1906-magnitude (7.8) earthquake.		President, San Francisco Fire Commission
[September 15, 2019]		Will be implemented		Ensuring that San Francisco has the infrastructure and resources to be well prepared to fight fires in all parts of San Francisco is something that will be a focus of the next 10-Year Capital Plan. Per Administrative Code 3.20, that Plan must be submitted to the Mayor and Board no later than March 1 of each odd-numbered year for approval no later than May 1. The requested presentation would be delivered as part of that Plan’s submission to enable holistic planning across San Francisco’s resilience challenges. Updates available on this timeline would be included. The City cannot discuss the project and timeline until the ESER 2020 plan passes. For this reason, the City will sync this recommendation with the Capital Plan, and push back the timeline to December 31, 2021. 

		Act Now Before It Is Too Late: Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System
[July 17, 2019]		F6		Unless the City increases funding levels, it will be several decades (i.e., after the USGS predicts one or more major earthquakes will occur) before the southern parts of the City have a high-pressure, multi-sourced, seismically safe emergency firefighting water supply.		President, San Francisco Fire Commission
[September 15, 2019]		Disagree, wholly		Decisions about programming and funding levels of future ESER bonds and other complementary sources that could support the expansion of the AWSS have yet to be made. 		R2
[for F1-F6]		The plan discussed in Recommendation R1 should include a detailed proposal, including financing sources, for the installation within 15 years of a high-pressure, multi-sourced, seismically safe emergency water system for those parts of the City that don’t currently have one, i.e., by no later than June 30, 2034.		President, San Francisco Fire Commission
[September 15, 2019]		Requires further analysis		The commitment of sources for specific uses on specific timelines for San Francisco’s public infrastructure is the work of the 10-Year Capital Plan. The plan discussed in Recommendation 1 will be acknowledged in the Capital Plan, and based on analysis, will be done on the capital plan timeline. The capital planning process gathers, documents, and balances planned funding for needs across the public infrastructure portfolio and across San Francisco’s resilience challenges. The Capital Plan has longstanding funding principles to guide the prioritization of public infrastructure investments. These investments are tiered: (1) address legal and/or regulatory mandates; (2) ensure public safety and enhance resilience; (3) preserve assets and promote sustainability; (4) advance planned and programmatic needs; and (5) promote economic development. In the next 10-Year Capital Plan and those that follow, the City will continue to analyze priority projects and programs and identify sources to advance those priorities. Committing to entirely funding a single program out of context and without regard for the trade-offs of that commitment would be out of step with the City’s longstanding and highly regarded capital planning process and likely create significant vulnerabilities elsewhere in the portfolio.

		Act Now Before It Is Too Late: Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System
[July 17, 2019]		F6		Unless the City increases funding levels, it will be several decades (i.e., after the USGS predicts one or more major earthquakes will occur) before the southern parts of the City have a high-pressure, multi-sourced, seismically safe emergency firefighting water supply.		President, San Francisco Fire Commission
[September 15, 2019]		Disagree, wholly		Decisions about programming and funding levels of future ESER bonds and other complementary sources that could support the expansion of the AWSS have yet to be made. 		R4
[for F6-F7]		As interim measure, by no later than June 30, 2021, the City should purchase the 20 new PWSS hose tenders being requested by the SFFD, to replace and expand its currently inadequate inventory.		President, San Francisco Fire Commission
[September 15, 2019]		Requires further analysis		The Fire Department has been allocated funding to purchase five units through funds from the FY19-20 City budget and an allocation from the State.  The Department is currently working with the Office of Contract Administration to develop a multi-year term contract for hose tenders so in the case that additional funding is secured in future years, the Department will be able to reduce the amount of time for procurement of the apparatus. Each hose tender cost $1 million each, and we need to weigh purchase of additional hose tenders to other budget request and priority. 

		Act Now Before It Is Too Late: Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System
[July 17, 2019]		F7		The existing Portable Water Supply System (PWSS) inventory is inadequate.  Investing in more PWSS hose tenders would provide a relatively quick, cost-effective interim means to improve protection of the southern and western parts of the City until a high-pressure, multi-sourced, seismically safe emergency water supply can be developed in those areas.		President, San Francisco Fire Commission
[September 15, 2019]		Agree with the finding		The Fire Department has been allocated funding to purchase five units through funds from the FY19-20 City budget and an allocation from the State. While the Department currently has five older hose tenders spread-out throughout the City, these new units are much more modern and provide the Department with a number of operational benefits, including the following: the capability of pumping and drafting water from any water source; extending the current AWSS system infrastructure; carrying 6,000 feet of hose for deployment; a 5,500 gallon per minute (GPM) on-board water pump and a 3,000 GPM portable submersible water pump; on-board monitor with a 525 foot reach; and four wheel drive.  In addition, the Department has been successful in advocating and receiving Federal grant funds to assist with purchasing various PWSS equipment (valves, hose, ramps, etc.), and will continue to advocate for alternative sources of funding to increase the inventory of PWSS equipment.		R4
[for F6-F7]		As interim measure, by no later than June 30, 2021, the City should purchase the 20 new PWSS hose tenders being requested by the SFFD, to replace and expand its currently inadequate inventory.		President, San Francisco Fire Commission
[September 15, 2019]		Requires further analysis		The Fire Department has been allocated funding to purchase five units through funds from the FY19-20 City budget and an allocation from the State.  The Department is currently working with the Office of Contract Administration to develop a multi-year term contract for hose tenders so in the case that additional funding is secured in future years, the Department will be able to reduce the amount of time for procurement of the apparatus. Each hose tender cost $1 million each, and we need to weigh purchase of additional hose tenders to other budget request and priority. 

		Act Now Before It Is Too Late: Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System
[July 17, 2019]		F8		Redundancy is an important feature of an emergency firefighting water system.		President, San Francisco Fire Commission
[September 15, 2019]		Agree with the finding				R6
[for F8-F9]		The SFPUC, the SFFD and the SF Department of the Environment should study adding salt-water pump stations to improve the redundancy of water sources, especially on the west side.  Findings and recommendations from this study should be presented to the Board of Supervisors by no later than June 30, 2021.		President, San Francisco Fire Commission
[September 15, 2019]		Will be implemented		SFPUC and SFFD will complete this study by June 30, 2021.

		Act Now Before It Is Too Late: Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System
[July 17, 2019]		F9		Current plans to extend protections to the western part of the City do not include any high-pressure water sources north of Golden Gate Park.		President, San Francisco Fire Commission
[September 15, 2019]		Disagree, partially		While it is true that the SFPUC and SFFD are studying four potential water sources proposed to supply a potable EFWS on the west side of the City, which are not located north of Golden Gate Park, which by no means would reduce the proposed system's resiliency, reliability, performance, or ability to provide abundant high-pressure water for fire suppression to the Richmond District after a seismic event. San Francisco is unique in that there are 11 in-city reservoirs, with a total water capacity of approximately 413,000,000 gallons. Additionally, Lake Merced, also located within City Limits, has an additional approximately 1,000,000,000 gallons. The potable EFWS system for the Westside of San Francisco that is being developed and analyzed would provide that the new EFWS pipeline in the Sunset and Richmond Districts could be supplied from four sources of water at two locations. The first two water sources could be supplied to the EFWS pipeline via a 30,000 gallon per minute pump station in the vicinity of Lake Merced. The two sources being studied for this pump station are Lake Merced, which has a water supply of approximately one billion gallons, and a 60” seismically resilient SFPUC Hetch Hetchy Regional Water System pipeline. The proposed potable EFWS also is analyzing the inclusion of a second 30,000 gallons per minute pump station in the vicinity of the SFPUC’s Sunset Reservoir that could be supplied water by two sources: (1) the 90 million gallon north basin of the Sunset Reservoir, which recently underwent a $64 million seismic retrofit, and (2) a 54” seismically resilient SFPUC Hetch Hetchy Regional Water system pipeline.               		R6
[for F8-F9]		The SFPUC, the SFFD and the SF Department of the Environment should study adding salt-water pump stations to improve the redundancy of water sources, especially on the west side.  Findings and recommendations from this study should be presented to the Board of Supervisors by no later than June 30, 2021.		President, San Francisco Fire Commission
[September 15, 2019]		Will be implemented		SFPUC and SFFD will complete this study by June 30, 2021.

		Act Now Before It Is Too Late: Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System
[July 17, 2019]		F10		The “reliability scores” being used by the SFPUC impart an overly optimistic impression of the protection provided.		President, San Francisco Fire Commission
[September 15, 2019]		Disagree, partially		Fire Response Areas (FRAs) were utilized by SFPUC and SFFD in the planning study CS-199. This study divided the City into areas based on those defined by the SFFD for initial alarm response and were called Fire Response Areas (FRAs). Probable fire demands were developed for each FRA using 1000 sets of fire demands generated by Charles Scawthorn, PhD using a Monte Carlo analysis of fire ignitions and fire growth using the ground motions from the design earthquake (7.8 magnitude). The fire ignitions were generated using methods similar to those used for the Community Action Plan for Seismic Safety (CAPSS) study (ATC 2010). The fire ignitions subsequently were used to develop water demands that were aggregated into the likely fire demands for each FRA. The water supplies for each FRA were developed using the reliability modeling tool GIRAFFE, developed at Cornell University by Professor Thomas D. O’Rourke. GIRAFFE performs internal Monte Carlo analysis to damage pipes in the system for multiple scenarios. The water supplies developed by GIRAFFE were aggregated into the likely water supplies for each FRA. It should be noted that the likely water supplies for each FRA assumed no water from the City's municipal water system (MWSS), which is quite conservative and highly unlikely even after a seismic event. The reliability score for each FRA is calculated using the sum of all water supplies for each FRA and dividing it by the FRA water demand. The reliability scores do exactly that - estimate how much EFWS water will be available for firefighting demands in a given FRA. The reliability scores are not meant to represent an estimate of the fire protection for a given house, block, or blocks. Rather it is a measure of the EFWS capacity and demand. The SFPUC recognizes the need to analyze potential EFWS demands on a more detailed level, and the agency began the process of doing so.

		Act Now Before It Is Too Late: Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System
[July 17, 2019]		F11		The City does not have a timeline to fund and complete development of a high-pressure, multi-sourced, seismically safe emergency water supply for all parts of the City, including poor neighborhoods that historically have not been as well protected as the downtown business district and many richer neighborhoods.		President, San Francisco Fire Commission
[September 15, 2019]		Disagree, partially		The EFWS was built after the 1906 earthquake, and its location, primarily in the northeast portion of San Francisco, corresponds to the location of the majority of the city’s population at that time. Since 2010, the SFPUC, SFFD, and Public Works have made critical improvements to the existing EFWS system. Expanding the EFWS prior to ensuring that the existing EFWS is resilient and reliable would have contradicted best engineering practices. The SFPUC and SFFD are developing plans that would implement a resilient, robust, and redundant potable EFWS for the Westside of San Francisco. The potable EFWS that is being developed and analyzed would propose  the best method for bringing a robust and resilient high-pressure firefighting water system to the Western neighborhoods in San Francisco that is capable of providing water to the SFFD firefighters at the high-pressure needed for firefighters to combat large fires after a seismic event, and is likely to include over 14 miles of new EFWS pipelines and potentially two new pump stations likely to be supplied by four water sources. The SFPUC and SFFD’s potable EFWS is being designed in a manner that allows for agility and the flexibility to add new technologies and water sources, and in a manner that allows the piping network to be extended in the future to serve additional areas.                                                       

		Act Now Before It Is Too Late: Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System
[July 17, 2019]												R9
[for F12]		By no later than December 31, 2020 the SFPUC, with the advice and subject to the approval of the SFFD, should (a) implement “best practices” for the maintenance of AWSS assets, and (b) redefine which AWSS valves in the system are “critical,” and, therefore, require more attention and priority in the SFPUC’s maintenance plans.		President, San Francisco Fire Commission
[September 15, 2019]		Has been implemented		(a) SFPUC implements “best practices” for the maintenance of AWSS assets in collaboration with SFFD, and consistent with the terms of the Memorandum of Understanding Regarding Operation and Maintenance of San Francisco Water Supply Systems Related to Fire Suppression (MOU), SFPUC will seek SFFD’s written approval for “any modifications that could compromise”  the system’s function as a high pressure firefighting system (MOU, page 2).
(b) The AWSS critical valves have been identified and will be exercised every year through the AWSS Critical Valve Exercise Program.

		Act Now Before It Is Too Late: Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System
[July 17, 2019]												R10
[for F13]		By no later than June 30, 2020, the 2015 MOU between the SFPUC and the SFFD should be amended to include a detailed roadmap for annual emergency response exercises, including simulated disaster and earthquake drills involving the AWSS and the PWSS.		President, San Francisco Fire Commission
[September 15, 2019]		Will be implemented		The Fire Department conducts weekly hose/hose tender drills that it rotates through companies throughout the City. The Fire Department will work with the SFPUC to have them in attendance and participate in these drills.  SFFD will also commit to working with the PUC to enhance the scope and frequency of trainings in the future for improved collaboration. SFFD and SFPUC will work together to amend the MOU by June 30, 2020. 



















































































































































































																																																						Agree with the finding		Has been implemented

																																																						Disagree, wholly		Will be implemented

																																																						Disagree, partially		Requires further analysis

																																																								Will not be implemented because it is not warranted or reasonable
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Report Title
[Publication Date]

F#
Finding

(text may be duplicated due to spanning and 
multiple respondent effects)

Respondent Assigned by 
CGJ

[Response Due Date]

Finding Response 
(Agree/Disagree)

Finding Response Text
R#

[for F#]

Recommendation
(text may be duplicated due to spanning and 

multiple respondent effects)

Respondent Assigned by 
CGJ

[Response Due Date]

Recommendation 
Response

(Implementation)
Recommendation Response Text

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F1 Fires resulting from an earthquake represent a 
significant risk of widespread damage and 
potential loss of life in San Francisco.

President, San Francisco 
Fire Commission
[September 15, 2019]

Agree with the 
finding

R1
[for F1-F6]

By no later than December 31, 2020, the Mayor, 
the SFPUC, the SFFD, and the Office of Resilience 
and Capital Planning should jointly present to 
the Board of Supervisors a detailed plan to 
ensure the City is well prepared to fight fires in 
all parts of San Francisco in the event of a 1906-
magnitude (7.8) earthquake.

President, San Francisco 
Fire Commission
[September 15, 2019]

Will be implemented Ensuring that San Francisco has the infrastructure and resources 
to be well prepared to fight fires in all parts of San Francisco is 
something that will be a focus of the next 10-Year Capital Plan. 
Per Administrative Code 3.20, that Plan must be submitted to 
the Mayor and Board no later than March 1 of each odd-
numbered year for approval no later than May 1. The requested 
presentation would be delivered as part of that Plan’s 
submission to enable holistic planning across San Francisco’s 
resilience challenges. Updates available on this timeline would 
be included. The City cannot discuss the project and timeline 
until the ESER 2020 plan passes. For this reason, the City will 
sync this recommendation with the Capital Plan, and push back 
the timeline to December 31, 2021. 

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F1 Fires resulting from an earthquake represent a 
significant risk of widespread damage and 
potential loss of life in San Francisco.

President, San Francisco 
Fire Commission
[September 15, 2019]

Agree with the 
finding

R2
[for F1-F6]

The plan discussed in Recommendation R1 
should include a detailed proposal, including 
financing sources, for the installation within 15 
years of a high-pressure, multi-sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, i.e., by no later than June 30, 2034.

President, San Francisco 
Fire Commission
[September 15, 2019]

Requires further 
analysis

The commitment of sources for specific uses on specific 
timelines for San Francisco’s public infrastructure is the work of 
the 10-Year Capital Plan. The plan discussed in Recommendation 
1 will be acknowledged in the Capital Plan, and based on 
analysis, will be done on the capital plan timeline. The capital 
planning process gathers, documents, and balances planned 
funding for needs across the public infrastructure portfolio and 
across San Francisco’s resilience challenges. The Capital Plan has 
longstanding funding principles to guide the prioritization of 
public infrastructure investments. These investments are tiered: 
(1) address legal and/or regulatory mandates; (2) ensure public 
safety and enhance resilience; (3) preserve assets and promote 
sustainability; (4) advance planned and programmatic needs; 
and (5) promote economic development. In the next 10-Year 
Capital Plan and those that follow, the City will continue to 
analyze priority projects and programs and identify sources to 
advance those priorities. Committing to entirely funding a single 
program out of context and without regard for the trade-offs of 
that commitment would be out of step with the City’s 
longstanding and highly regarded capital planning process and 
likely create significant vulnerabilities elsewhere in the portfolio.

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F2 The municipal water supply system (MWSS) is 
highly vulnerable to damage from a major 
earthquake and is not a reliable source for water 
supply for firefighting after a major earthquake.

President, San Francisco 
Fire Commission
[September 15, 2019]

Disagree, partially The MWSS has been significantly upgraded in the last 15 years through the 
Water Supply Improvement Program (WSIP) initiated by the SFPUC. The goals 
of WSIP included to reduce vulnerability of the water system to damage from 
earthquakes and increase overall water system reliability. There were 35 in-city 
projects within the $4.8 billion-dollar program. The WSIP was the largest 
capital program ever undertaken by San Francisco, and one of the largest 
water infrastructure programs in the nation. Additionally, it is one of the only 
comprehensive and strategic infrastructure programs targeted specifically at 
improving a water system’s seismic reliability and resiliency. Additionally, it is 
unique because the WSIP utilized a 7.8 magnitude earthquake as its seismic 
Level of Service. 

R1
[for F1-F6]

By no later than December 31, 2020, the Mayor, 
the SFPUC, the SFFD, and the Office of Resilience 
and Capital Planning should jointly present to 
the Board of Supervisors a detailed plan to 
ensure the City is well prepared to fight fires in 
all parts of San Francisco in the event of a 1906-
magnitude (7.8) earthquake.

President, San Francisco 
Fire Commission
[September 15, 2019]

Will be implemented Ensuring that San Francisco has the infrastructure and resources 
to be well prepared to fight fires in all parts of San Francisco is 
something that will be a focus of the next 10-Year Capital Plan. 
Per Administrative Code 3.20, that Plan must be submitted to 
the Mayor and Board no later than March 1 of each odd-
numbered year for approval no later than May 1. The requested 
presentation would be delivered as part of that Plan’s 
submission to enable holistic planning across San Francisco’s 
resilience challenges. Updates available on this timeline would 
be included. The City cannot discuss the project and timeline 
until the ESER 2020 plan passes. For this reason, the City will 
sync this recommendation with the Capital Plan, and push back 
the timeline to December 31, 2021. 
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Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F2 The municipal water supply system (MWSS) is 
highly vulnerable to damage from a major 
earthquake and is not a reliable source for water 
supply for firefighting after a major earthquake.

President, San Francisco 
Fire Commission
[September 15, 2019]

Disagree, partially The MWSS has been significantly upgraded in the last 15 years through the 
Water Supply Improvement Program (WSIP) initiated by the SFPUC. The goals 
of WSIP included to reduce vulnerability of the water system to damage from 
earthquakes and increase overall water system reliability. There were 35 in-city 
projects within the $4.8 billion-dollar program. The WSIP was the largest 
capital program ever undertaken by San Francisco, and one of the largest 
water infrastructure programs in the nation. Additionally, it is one of the only 
comprehensive and strategic infrastructure programs targeted specifically at 
improving a water system’s seismic reliability and resiliency. Additionally, it is 
unique because the WSIP utilized a 7.8 magnitude earthquake as its seismic 
Level of Service. 

R2
[for F1-F6]

The plan discussed in Recommendation R1 
should include a detailed proposal, including 
financing sources, for the installation within 15 
years of a high-pressure, multi-sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, i.e., by no later than June 30, 2034.

President, San Francisco 
Fire Commission
[September 15, 2019]

Requires further 
analysis

The commitment of sources for specific uses on specific 
timelines for San Francisco’s public infrastructure is the work of 
the 10-Year Capital Plan. The plan discussed in Recommendation 
1 will be acknowledged in the Capital Plan, and based on 
analysis, will be done on the capital plan timeline. The capital 
planning process gathers, documents, and balances planned 
funding for needs across the public infrastructure portfolio and 
across San Francisco’s resilience challenges. The Capital Plan has 
longstanding funding principles to guide the prioritization of 
public infrastructure investments. These investments are tiered: 
(1) address legal and/or regulatory mandates; (2) ensure public 
safety and enhance resilience; (3) preserve assets and promote 
sustainability; (4) advance planned and programmatic needs; 
and (5) promote economic development. In the next 10-Year 
Capital Plan and those that follow, the City will continue to 
analyze priority projects and programs and identify sources to 
advance those priorities. Committing to entirely funding a single 
program out of context and without regard for the trade-offs of 
that commitment would be out of step with the City’s 
longstanding and highly regarded capital planning process and 
likely create significant vulnerabilities elsewhere in the portfolio.

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F3 Approximately 30 cisterns have recently been 
added with funds from ESER bonds, but cisterns 
only have up to about an hour of water supply 
and thus do not provide sufficient water for 
fighting fires following a major earthquake.

President, San Francisco 
Fire Commission
[September 15, 2019]

Agree with the 
finding

Cisterns serve as one of many important tools for use by the SFFD in response 
to a disaster.  Cistern locations are strategically located in the City in the event 
of a major conflagration to assist as a “Demarcation Line” on some of The 
City’s major thoroughfares. This was realized after the 1906 earthquake. With 
work accomplished through the ESER bond program, cisterns have been 
seismically improved throughout the City and the overall number of cisterns 
has increased to approximately 230, providing the Fire Department access to 
millions of gallons of water in an emergency.

R1
[for F1-F6]

By no later than December 31, 2020, the Mayor, 
the SFPUC, the SFFD, and the Office of Resilience 
and Capital Planning should jointly present to 
the Board of Supervisors a detailed plan to 
ensure the City is well prepared to fight fires in 
all parts of San Francisco in the event of a 1906-
magnitude (7.8) earthquake.

President, San Francisco 
Fire Commission
[September 15, 2019]

Will be implemented Ensuring that San Francisco has the infrastructure and resources 
to be well prepared to fight fires in all parts of San Francisco is 
something that will be a focus of the next 10-Year Capital Plan. 
Per Administrative Code 3.20, that Plan must be submitted to 
the Mayor and Board no later than March 1 of each odd-
numbered year for approval no later than May 1. The requested 
presentation would be delivered as part of that Plan’s 
submission to enable holistic planning across San Francisco’s 
resilience challenges. Updates available on this timeline would 
be included. The City cannot discuss the project and timeline 
until the ESER 2020 plan passes. For this reason, the City will 
sync this recommendation with the Capital Plan, and push back 
the timeline to December 31, 2021. 

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F3 Approximately 30 cisterns have recently been 
added with funds from ESER bonds, but cisterns 
only have up to about an hour of water supply 
and thus do not provide sufficient water for 
fighting fires following a major earthquake.

President, San Francisco 
Fire Commission
[September 15, 2019]

Agree with the 
finding

Cisterns serve as one of many important tools for use by the SFFD in response 
to a disaster.  Cistern locations are strategically located in the City in the event 
of a major conflagration to assist as a “Demarcation Line” on some of The 
City’s major thoroughfares. This was realized after the 1906 earthquake. With 
work accomplished through the ESER bond program, cisterns have been 
seismically improved throughout the City and the overall number of cisterns 
has increased to approximately 230, providing the Fire Department access to 
millions of gallons of water in an emergency.

R2
[for F1-F6]

The plan discussed in Recommendation R1 
should include a detailed proposal, including 
financing sources, for the installation within 15 
years of a high-pressure, multi-sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, i.e., by no later than June 30, 2034.

President, San Francisco 
Fire Commission
[September 15, 2019]

Requires further 
analysis

The commitment of sources for specific uses on specific 
timelines for San Francisco’s public infrastructure is the work of 
the 10-Year Capital Plan. The plan discussed in Recommendation 
1 will be acknowledged in the Capital Plan, and based on 
analysis, will be done on the capital plan timeline. The capital 
planning process gathers, documents, and balances planned 
funding for needs across the public infrastructure portfolio and 
across San Francisco’s resilience challenges. The Capital Plan has 
longstanding funding principles to guide the prioritization of 
public infrastructure investments. These investments are tiered: 
(1) address legal and/or regulatory mandates; (2) ensure public 
safety and enhance resilience; (3) preserve assets and promote 
sustainability; (4) advance planned and programmatic needs; 
and (5) promote economic development. In the next 10-Year 
Capital Plan and those that follow, the City will continue to 
analyze priority projects and programs and identify sources to 
advance those priorities. Committing to entirely funding a single 
program out of context and without regard for the trade-offs of 
that commitment would be out of step with the City’s 
longstanding and highly regarded capital planning process and 
likely create significant vulnerabilities elsewhere in the portfolio.
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Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F4 The City’s high-pressure emergency water 
supply system, known as the Auxiliary Water 
Supply System (AWSS), does not cover large 
parts of Supervisorial Districts 1, 4, 7 and 11, 
roughly one-third of the City’s developed area. 
As a result, these districts are not adequately 
protected from fires after a major earthquake.

President, San Francisco 
Fire Commission
[September 15, 2019]

Agree with the 
finding

The SFPUC, SFFD, and San Francisco Public Works (SFPW) are committed to 
increasing fire protection throughout San Francisco. Since the passage of the 
first Earthquake Safety and Emergency Response Bond in 2010, the three 
agencies have been implementing projects to improve the AWSS system’s 
seismic reliability and range of coverage. Enhancing the AWSS range of 
coverage to all areas of the City would require the allocation of funds to do so. 
The three agencies will continue to develop and implement projects utilizing 
new and proven technologies that improve upon the original system design. 
There have been many advancements in earthquake resistant pipeline design 
and materials, hydrants, and seismic valves since the early 1900s, and the City 
intends to use the best possible technology available to meet the performance 
standards of the SFFD.

R1
[for F1-F6]

By no later than December 31, 2020, the Mayor, 
the SFPUC, the SFFD, and the Office of Resilience 
and Capital Planning should jointly present to 
the Board of Supervisors a detailed plan to 
ensure the City is well prepared to fight fires in 
all parts of San Francisco in the event of a 1906-
magnitude (7.8) earthquake.

President, San Francisco 
Fire Commission
[September 15, 2019]

Will be implemented Ensuring that San Francisco has the infrastructure and resources 
to be well prepared to fight fires in all parts of San Francisco is 
something that will be a focus of the next 10-Year Capital Plan. 
Per Administrative Code 3.20, that Plan must be submitted to 
the Mayor and Board no later than March 1 of each odd-
numbered year for approval no later than May 1. The requested 
presentation would be delivered as part of that Plan’s 
submission to enable holistic planning across San Francisco’s 
resilience challenges. Updates available on this timeline would 
be included. The City cannot discuss the project and timeline 
until the ESER 2020 plan passes. For this reason, the City will 
sync this recommendation with the Capital Plan, and push back 
the timeline to December 31, 2021. 

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F4 The City’s high-pressure emergency water 
supply system, known as the Auxiliary Water 
Supply System (AWSS), does not cover large 
parts of Supervisorial Districts 1, 4, 7 and 11, 
roughly one-third of the City’s developed area. 
As a result, these districts are not adequately 
protected from fires after a major earthquake.

President, San Francisco 
Fire Commission
[September 15, 2019]

Agree with the 
finding

The SFPUC, SFFD, and San Francisco Public Works (SFPW) are committed to 
increasing fire protection throughout San Francisco. Since the passage of the 
first Earthquake Safety and Emergency Response Bond in 2010, the three 
agencies have been implementing projects to improve the AWSS system’s 
seismic reliability and range of coverage. Enhancing the AWSS range of 
coverage to all areas of the City would require the allocation of funds to do so. 
The three agencies will continue to develop and implement projects utilizing 
new and proven technologies that improve upon the original system design. 
There have been many advancements in earthquake resistant pipeline design 
and materials, hydrants, and seismic valves since the early 1900s, and the City 
intends to use the best possible technology available to meet the performance 
standards of the SFFD.

R2
[for F1-F6]

The plan discussed in Recommendation R1 
should include a detailed proposal, including 
financing sources, for the installation within 15 
years of a high-pressure, multi-sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, i.e., by no later than June 30, 2034.

President, San Francisco 
Fire Commission
[September 15, 2019]

Requires further 
analysis

The commitment of sources for specific uses on specific 
timelines for San Francisco’s public infrastructure is the work of 
the 10-Year Capital Plan. The plan discussed in Recommendation 
1 will be acknowledged in the Capital Plan, and based on 
analysis, will be done on the capital plan timeline. The capital 
planning process gathers, documents, and balances planned 
funding for needs across the public infrastructure portfolio and 
across San Francisco’s resilience challenges. The Capital Plan has 
longstanding funding principles to guide the prioritization of 
public infrastructure investments. These investments are tiered: 
(1) address legal and/or regulatory mandates; (2) ensure public 
safety and enhance resilience; (3) preserve assets and promote 
sustainability; (4) advance planned and programmatic needs; 
and (5) promote economic development. In the next 10-Year 
Capital Plan and those that follow, the City will continue to 
analyze priority projects and programs and identify sources to 
advance those priorities. Committing to entirely funding a single 
program out of context and without regard for the trade-offs of 
that commitment would be out of step with the City’s 
longstanding and highly regarded capital planning process and 
likely create significant vulnerabilities elsewhere in the portfolio.

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F4 The City’s high-pressure emergency water 
supply system, known as the Auxiliary Water 
Supply System (AWSS), does not cover large 
parts of Supervisorial Districts 1, 4, 7 and 11, 
roughly one-third of the City’s developed area. 
As a result, these districts are not adequately 
protected from fires after a major earthquake.

President, San Francisco 
Fire Commission
[September 15, 2019]

Agree with the 
finding

The SFPUC, SFFD, and San Francisco Public Works (SFPW) are committed to 
increasing fire protection throughout San Francisco. Since the passage of the 
first Earthquake Safety and Emergency Response Bond in 2010, the three 
agencies have been implementing projects to improve the AWSS system’s 
seismic reliability and range of coverage. Enhancing the AWSS range of 
coverage to all areas of the City would require the allocation of funds to do so. 
The three agencies will continue to develop and implement projects utilizing 
new and proven technologies that improve upon the original system design. 
There have been many advancements in earthquake resistant pipeline design 
and materials, hydrants, and seismic valves since the early 1900s, and the City 
intends to use the best possible technology available to meet the performance 
standards of the SFFD.

R5
[for F4]

The SFFD should strategically locate the majority 
of the PWSS hose tenders in areas that at 
present only have low-pressure hydrants and/or 
cisterns.

President, San Francisco 
Fire Commission
[September 15, 2019]

Will be implemented The Department is currently finalizing specifications for these 
units, after which they will go out to bid through the City’s 
procurement processes before construction.  It is anticipated the 
Department will take receipt of these units in the second half of 
2020/early 2021.  These hose tenders are a heavy-duty 
apparatus designed to be able to be deployed and moved 
throughout the City depending on need, giving the Department 
needed operational flexibility in its response.
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Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F5 A high-pressure, multi-sourced, seismically safe 
emergency firefighting water supply will be 
costly but is essential to protect the City.

President, San Francisco 
Fire Commission
[September 15, 2019]

Agree with the 
finding

As the City considers what is essential to protect San Francisco, it is important 
to acknowledge our multiple, complex resilience challenges. These challenges 
are documented in the Resilient SF strategy (2016) and underlie the strategic 
efforts of our capital investments as represented in the 10-Year Capital Plan 
(last updated 2019). These challenges are: Earthquakes, Sea Level Rise/Climate 
Change, Aging Infrastructure, Unaffordability, and Social Inequity. All of these 
challenges represent meaningful threats to San Franciscans, their property, 
and their ability to make a life in the city. In making decisions about priority 
investments, San Francisco must keep an eye on all of these challenges, 
identify the areas of greatest need across them, and make progress on all 
fronts simultaneously. The City has taken significant steps since 2010 to ensure 
that the City has a high-pressure multi-sourced, seismically safe EFWS. Since 
the passage of the first Earthquake Safety and Emergency Response Bond in 
2010, SFPUC, SFFD, SF Public Works have been implementing projects to 
improve the system’s seismic reliability and range of coverage. The three 
agencies will continue to implement projects utilizing new and proven 
technologies that improve upon the original system design.   

R1
[for F1-F6]

By no later than December 31, 2020, the Mayor, 
the SFPUC, the SFFD, and the Office of Resilience 
and Capital Planning should jointly present to 
the Board of Supervisors a detailed plan to 
ensure the City is well prepared to fight fires in 
all parts of San Francisco in the event of a 1906-
magnitude (7.8) earthquake.

President, San Francisco 
Fire Commission
[September 15, 2019]

Will be implemented Ensuring that San Francisco has the infrastructure and resources 
to be well prepared to fight fires in all parts of San Francisco is 
something that will be a focus of the next 10-Year Capital Plan. 
Per Administrative Code 3.20, that Plan must be submitted to 
the Mayor and Board no later than March 1 of each odd-
numbered year for approval no later than May 1. The requested 
presentation would be delivered as part of that Plan’s 
submission to enable holistic planning across San Francisco’s 
resilience challenges. Updates available on this timeline would 
be included. The City cannot discuss the project and timeline 
until the ESER 2020 plan passes. For this reason, the City will 
sync this recommendation with the Capital Plan, and push back 
the timeline to December 31, 2021. 

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F5 A high-pressure, multi-sourced, seismically safe 
emergency firefighting water supply will be 
costly but is essential to protect the City.

President, San Francisco 
Fire Commission
[September 15, 2019]

Agree with the 
finding

As the City considers what is essential to protect San Francisco, it is important 
to acknowledge our multiple, complex resilience challenges. These challenges 
are documented in the Resilient SF strategy (2016) and underlie the strategic 
efforts of our capital investments as represented in the 10-Year Capital Plan 
(last updated 2019). These challenges are: Earthquakes, Sea Level Rise/Climate 
Change, Aging Infrastructure, Unaffordability, and Social Inequity. All of these 
challenges represent meaningful threats to San Franciscans, their property, 
and their ability to make a life in the city. In making decisions about priority 
investments, San Francisco must keep an eye on all of these challenges, 
identify the areas of greatest need across them, and make progress on all 
fronts simultaneously. The City has taken significant steps since 2010 to ensure 
that the City has a high-pressure multi-sourced, seismically safe EFWS. Since 
the passage of the first Earthquake Safety and Emergency Response Bond in 
2010, SFPUC, SFFD, SF Public Works have been implementing projects to 
improve the system’s seismic reliability and range of coverage. The three 
agencies will continue to implement projects utilizing new and proven 
technologies that improve upon the original system design.   

R2
[for F1-F6]

The plan discussed in Recommendation R1 
should include a detailed proposal, including 
financing sources, for the installation within 15 
years of a high-pressure, multi-sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, i.e., by no later than June 30, 2034.

President, San Francisco 
Fire Commission
[September 15, 2019]

Requires further 
analysis

The commitment of sources for specific uses on specific 
timelines for San Francisco’s public infrastructure is the work of 
the 10-Year Capital Plan. The plan discussed in Recommendation 
1 will be acknowledged in the Capital Plan, and based on 
analysis, will be done on the capital plan timeline. The capital 
planning process gathers, documents, and balances planned 
funding for needs across the public infrastructure portfolio and 
across San Francisco’s resilience challenges. The Capital Plan has 
longstanding funding principles to guide the prioritization of 
public infrastructure investments. These investments are tiered: 
(1) address legal and/or regulatory mandates; (2) ensure public 
safety and enhance resilience; (3) preserve assets and promote 
sustainability; (4) advance planned and programmatic needs; 
and (5) promote economic development. In the next 10-Year 
Capital Plan and those that follow, the City will continue to 
analyze priority projects and programs and identify sources to 
advance those priorities. Committing to entirely funding a single 
program out of context and without regard for the trade-offs of 
that commitment would be out of step with the City’s 
longstanding and highly regarded capital planning process and 
likely create significant vulnerabilities elsewhere in the portfolio.

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F6 Unless the City increases funding levels, it will be 
several decades (i.e., after the USGS predicts 
one or more major earthquakes will occur) 
before the southern parts of the City have a high-
pressure, multi-sourced, seismically safe 
emergency firefighting water supply.

President, San Francisco 
Fire Commission
[September 15, 2019]

Disagree, wholly Decisions about programming and funding levels of future ESER bonds and 
other complementary sources that could support the expansion of the AWSS 
have yet to be made. 

R1
[for F1-F6]

By no later than December 31, 2020, the Mayor, 
the SFPUC, the SFFD, and the Office of Resilience 
and Capital Planning should jointly present to 
the Board of Supervisors a detailed plan to 
ensure the City is well prepared to fight fires in 
all parts of San Francisco in the event of a 1906-
magnitude (7.8) earthquake.

President, San Francisco 
Fire Commission
[September 15, 2019]

Will be implemented Ensuring that San Francisco has the infrastructure and resources 
to be well prepared to fight fires in all parts of San Francisco is 
something that will be a focus of the next 10-Year Capital Plan. 
Per Administrative Code 3.20, that Plan must be submitted to 
the Mayor and Board no later than March 1 of each odd-
numbered year for approval no later than May 1. The requested 
presentation would be delivered as part of that Plan’s 
submission to enable holistic planning across San Francisco’s 
resilience challenges. Updates available on this timeline would 
be included. The City cannot discuss the project and timeline 
until the ESER 2020 plan passes. For this reason, the City will 
sync this recommendation with the Capital Plan, and push back 
the timeline to December 31, 2021. 
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Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F6 Unless the City increases funding levels, it will be 
several decades (i.e., after the USGS predicts 
one or more major earthquakes will occur) 
before the southern parts of the City have a high-
pressure, multi-sourced, seismically safe 
emergency firefighting water supply.

President, San Francisco 
Fire Commission
[September 15, 2019]

Disagree, wholly Decisions about programming and funding levels of future ESER bonds and 
other complementary sources that could support the expansion of the AWSS 
have yet to be made. 

R2
[for F1-F6]

The plan discussed in Recommendation R1 
should include a detailed proposal, including 
financing sources, for the installation within 15 
years of a high-pressure, multi-sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, i.e., by no later than June 30, 2034.

President, San Francisco 
Fire Commission
[September 15, 2019]

Requires further 
analysis

The commitment of sources for specific uses on specific 
timelines for San Francisco’s public infrastructure is the work of 
the 10-Year Capital Plan. The plan discussed in Recommendation 
1 will be acknowledged in the Capital Plan, and based on 
analysis, will be done on the capital plan timeline. The capital 
planning process gathers, documents, and balances planned 
funding for needs across the public infrastructure portfolio and 
across San Francisco’s resilience challenges. The Capital Plan has 
longstanding funding principles to guide the prioritization of 
public infrastructure investments. These investments are tiered: 
(1) address legal and/or regulatory mandates; (2) ensure public 
safety and enhance resilience; (3) preserve assets and promote 
sustainability; (4) advance planned and programmatic needs; 
and (5) promote economic development. In the next 10-Year 
Capital Plan and those that follow, the City will continue to 
analyze priority projects and programs and identify sources to 
advance those priorities. Committing to entirely funding a single 
program out of context and without regard for the trade-offs of 
that commitment would be out of step with the City’s 
longstanding and highly regarded capital planning process and 
likely create significant vulnerabilities elsewhere in the portfolio.

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F6 Unless the City increases funding levels, it will be 
several decades (i.e., after the USGS predicts 
one or more major earthquakes will occur) 
before the southern parts of the City have a high-
pressure, multi-sourced, seismically safe 
emergency firefighting water supply.

President, San Francisco 
Fire Commission
[September 15, 2019]

Disagree, wholly Decisions about programming and funding levels of future ESER bonds and 
other complementary sources that could support the expansion of the AWSS 
have yet to be made. 

R4
[for F6-F7]

As interim measure, by no later than June 30, 
2021, the City should purchase the 20 new PWSS 
hose tenders being requested by the SFFD, to 
replace and expand its currently inadequate 
inventory.

President, San Francisco 
Fire Commission
[September 15, 2019]

Requires further 
analysis

The Fire Department has been allocated funding to purchase five 
units through funds from the FY19-20 City budget and an 
allocation from the State.  The Department is currently working 
with the Office of Contract Administration to develop a multi-
year term contract for hose tenders so in the case that additional 
funding is secured in future years, the Department will be able to 
reduce the amount of time for procurement of the apparatus. 
Each hose tender cost $1 million each, and we need to weigh 
purchase of additional hose tenders to other budget request and 
priority. 

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F7 The existing Portable Water Supply System 
(PWSS) inventory is inadequate.  Investing in 
more PWSS hose tenders would provide a 
relatively quick, cost-effective interim means to 
improve protection of the southern and western 
parts of the City until a high-pressure, multi-
sourced, seismically safe emergency water 
supply can be developed in those areas.

President, San Francisco 
Fire Commission
[September 15, 2019]

Agree with the 
finding

The Fire Department has been allocated funding to purchase five units through 
funds from the FY19-20 City budget and an allocation from the State. While the 
Department currently has five older hose tenders spread-out throughout the 
City, these new units are much more modern and provide the Department 
with a number of operational benefits, including the following: the capability of 
pumping and drafting water from any water source; extending the current 
AWSS system infrastructure; carrying 6,000 feet of hose for deployment; a 
5,500 gallon per minute (GPM) on-board water pump and a 3,000 GPM 
portable submersible water pump; on-board monitor with a 525 foot reach; 
and four wheel drive.  In addition, the Department has been successful in 
advocating and receiving Federal grant funds to assist with purchasing various 
PWSS equipment (valves, hose, ramps, etc.), and will continue to advocate for 
alternative sources of funding to increase the inventory of PWSS equipment.

R4
[for F6-F7]

As interim measure, by no later than June 30, 
2021, the City should purchase the 20 new PWSS 
hose tenders being requested by the SFFD, to 
replace and expand its currently inadequate 
inventory.

President, San Francisco 
Fire Commission
[September 15, 2019]

Requires further 
analysis

The Fire Department has been allocated funding to purchase five 
units through funds from the FY19-20 City budget and an 
allocation from the State.  The Department is currently working 
with the Office of Contract Administration to develop a multi-
year term contract for hose tenders so in the case that additional 
funding is secured in future years, the Department will be able to 
reduce the amount of time for procurement of the apparatus. 
Each hose tender cost $1 million each, and we need to weigh 
purchase of additional hose tenders to other budget request and 
priority. 

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F8 Redundancy is an important feature of an 
emergency firefighting water system.

President, San Francisco 
Fire Commission
[September 15, 2019]

Agree with the 
finding

R6
[for F8-F9]

The SFPUC, the SFFD and the SF Department of 
the Environment should study adding salt-water 
pump stations to improve the redundancy of 
water sources, especially on the west side.  
Findings and recommendations from this study 
should be presented to the Board of Supervisors 
by no later than June 30, 2021.

President, San Francisco 
Fire Commission
[September 15, 2019]

Will be implemented SFPUC and SFFD will complete this study by June 30, 2021.
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Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F9 Current plans to extend protections to the 
western part of the City do not include any high-
pressure water sources north of Golden Gate 
Park.

President, San Francisco 
Fire Commission
[September 15, 2019]

Disagree, partially While it is true that the SFPUC and SFFD are studying four potential water 
sources proposed to supply a potable EFWS on the west side of the City, which 
are not located north of Golden Gate Park, which by no means would reduce 
the proposed system's resiliency, reliability, performance, or ability to provide 
abundant high-pressure water for fire suppression to the Richmond District 
after a seismic event. San Francisco is unique in that there are 11 in-city 
reservoirs, with a total water capacity of approximately 413,000,000 gallons. 
Additionally, Lake Merced, also located within City Limits, has an additional 
approximately 1,000,000,000 gallons. The potable EFWS system for the 
Westside of San Francisco that is being developed and analyzed would provide 
that the new EFWS pipeline in the Sunset and Richmond Districts could be 
supplied from four sources of water at two locations. The first two water 
sources could be supplied to the EFWS pipeline via a 30,000 gallon per minute 
pump station in the vicinity of Lake Merced. The two sources being studied for 
this pump station are Lake Merced, which has a water supply of approximately 
one billion gallons, and a 60” seismically resilient SFPUC Hetch Hetchy Regional 
Water System pipeline. The proposed potable EFWS also is analyzing the 
inclusion of a second 30,000 gallons per minute pump station in the vicinity of 
the SFPUC’s Sunset Reservoir that could be supplied water by two sources: (1) 
the 90 million gallon north basin of the Sunset Reservoir, which recently 
underwent a $64 million seismic retrofit, and (2) a 54” seismically resilient 
SFPUC Hetch Hetchy Regional Water system pipeline.               

R6
[for F8-F9]

The SFPUC, the SFFD and the SF Department of 
the Environment should study adding salt-water 
pump stations to improve the redundancy of 
water sources, especially on the west side.  
Findings and recommendations from this study 
should be presented to the Board of Supervisors 
by no later than June 30, 2021.

President, San Francisco 
Fire Commission
[September 15, 2019]

Will be implemented SFPUC and SFFD will complete this study by June 30, 2021.

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F10 The “reliability scores” being used by the SFPUC 
impart an overly optimistic impression of the 
protection provided.

President, San Francisco 
Fire Commission
[September 15, 2019]

Disagree, partially Fire Response Areas (FRAs) were utilized by SFPUC and SFFD in the planning 
study CS-199. This study divided the City into areas based on those defined by 
the SFFD for initial alarm response and were called Fire Response Areas (FRAs). 
Probable fire demands were developed for each FRA using 1000 sets of fire 
demands generated by Charles Scawthorn, PhD using a Monte Carlo analysis of 
fire ignitions and fire growth using the ground motions from the design 
earthquake (7.8 magnitude). The fire ignitions were generated using methods 
similar to those used for the Community Action Plan for Seismic Safety (CAPSS) 
study (ATC 2010). The fire ignitions subsequently were used to develop water 
demands that were aggregated into the likely fire demands for each FRA. The 
water supplies for each FRA were developed using the reliability modeling tool 
GIRAFFE, developed at Cornell University by Professor Thomas D. O’Rourke. 
GIRAFFE performs internal Monte Carlo analysis to damage pipes in the system 
for multiple scenarios. The water supplies developed by GIRAFFE were 
aggregated into the likely water supplies for each FRA. It should be noted that 
the likely water supplies for each FRA assumed no water from the City's 
municipal water system (MWSS), which is quite conservative and highly 
unlikely even after a seismic event. The reliability score for each FRA is 
calculated using the sum of all water supplies for each FRA and dividing it by 
the FRA water demand. The reliability scores do exactly that - estimate how 
much EFWS water will be available for firefighting demands in a given FRA. The 
reliability scores are not meant to represent an estimate of the fire protection 
for a given house, block, or blocks. Rather it is a measure of the EFWS capacity 
and demand. The SFPUC recognizes the need to analyze potential EFWS 
demands on a more detailed level, and the agency began the process of doing 
so.
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Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F11 The City does not have a timeline to fund and 
complete development of a high-pressure, multi-
sourced, seismically safe emergency water 
supply for all parts of the City, including poor 
neighborhoods that historically have not been as 
well protected as the downtown business 
district and many richer neighborhoods.

President, San Francisco 
Fire Commission
[September 15, 2019]

Disagree, partially The EFWS was built after the 1906 earthquake, and its location, primarily in the 
northeast portion of San Francisco, corresponds to the location of the majority 
of the city’s population at that time. Since 2010, the SFPUC, SFFD, and Public 
Works have made critical improvements to the existing EFWS system. 
Expanding the EFWS prior to ensuring that the existing EFWS is resilient and 
reliable would have contradicted best engineering practices. The SFPUC and 
SFFD are developing plans that would implement a resilient, robust, and 
redundant potable EFWS for the Westside of San Francisco. The potable EFWS 
that is being developed and analyzed would propose  the best method for 
bringing a robust and resilient high-pressure firefighting water system to the 
Western neighborhoods in San Francisco that is capable of providing water to 
the SFFD firefighters at the high-pressure needed for firefighters to combat 
large fires after a seismic event, and is likely to include over 14 miles of new 
EFWS pipelines and potentially two new pump stations likely to be supplied by 
four water sources. The SFPUC and SFFD’s potable EFWS is being designed in a 
manner that allows for agility and the flexibility to add new technologies and 
water sources, and in a manner that allows the piping network to be extended 
in the future to serve additional areas.                                                       

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

R9
[for F12]

By no later than December 31, 2020 the SFPUC, 
with the advice and subject to the approval of 
the SFFD, should (a) implement “best practices” 
for the maintenance of AWSS assets, and (b) 
redefine which AWSS valves in the system are 
“critical,” and, therefore, require more attention 
and priority in the SFPUC’s maintenance plans.

President, San Francisco 
Fire Commission
[September 15, 2019]

Has been 
implemented

(a) SFPUC implements “best practices” for the maintenance of 
AWSS assets in collaboration with SFFD, and consistent with the 
terms of the Memorandum of Understanding Regarding 
Operation and Maintenance of San Francisco Water Supply 
Systems Related to Fire Suppression (MOU), SFPUC will seek 
SFFD’s written approval for “any modifications that could 
compromise”  the system’s function as a high pressure 
firefighting system (MOU, page 2).
(b) The AWSS critical valves have been identified and will be 
exercised every year through the AWSS Critical Valve Exercise 
Program.

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

R10
[for F13]

By no later than June 30, 2020, the 2015 MOU 
between the SFPUC and the SFFD should be 
amended to include a detailed roadmap for 
annual emergency response exercises, including 
simulated disaster and earthquake drills 
involving the AWSS and the PWSS.

President, San Francisco 
Fire Commission
[September 15, 2019]

Will be implemented The Fire Department conducts weekly hose/hose tender drills 
that it rotates through companies throughout the City. The Fire 
Department will work with the SFPUC to have them in 
attendance and participate in these drills.  SFFD will also commit 
to working with the PUC to enhance the scope and frequency of 
trainings in the future for improved collaboration. SFFD and 
SFPUC will work together to amend the MOU by June 30, 2020. 
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CITY AND COUNTY OF SAN FRANCISCO 
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THE CIVIL GRAND JURY AND ITS OPERATIONS 

California state law requires that all 58 counties impanel a Grand Jury to serve during each 
fiscal year. California Penal Code Section 905; California Constitution, Article I, Section 23 

The Civil Grand Jury investigates and reports on one or more aspects of the County's 
departments, operations, or functions. California Penal Code Sections 925, 933(a) 

Reports of the Civil Grand Jury do not identify individuals interviewed by name. California 
Penal Code Section 929 

The Civil Grand Jury issues reports with findings and recommendations resulting from its 
investigations to the Presiding Judge of the Superior Court. California Penal Code Section 
933(a) 

Each published report includes a list of those elected officials or departments that are 
required to respond to the Presiding Judge of the Superior Court within 60 or 90 days as 
specified. California Penal Code Section 933 

California Penal Code Section 933.05 is very specific with respect to the content of the 
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1) Agree with the finding, or 
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2) The recommendation has not been implemented but will be within a set timeframe; or 
3) The recommendation requires further analysis, with an explanation of what additional 

study is needed, and the timeframe for conducting that additional study and the preparation 
of suitable material for discussion. This timeframe may not exceed six months from the date 
of publication of the Civil Grand Jury's report; or 

4) The recommendation will not be implemented because it is not warranted or 
reasonable, with an explanation. 

Any San Francisco resident who is a US citizen and is interested in volunteering to serve on 
the Civil Grand Jury for the City and County of San Francisco is urged to apply. Additional 
information about the San Francisco Civil Grand Jury, including past reports, can be found 
online at ;; rt;:,:!/: ivikrn 1 ,d j,_; ,v.s f,.!'.iV. ,; ; ,21 "1ck:c. 'Jtrn: . 
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EXECUTIVE SUMMARY 

San Francisco is one of the most vulnerable cities in the world, and certainly in the United 
States, to the risk of fire following an earthquake. In 1906, the City suffered tremendous 
destruction and devastation from the fires that followed a major earthquake. Over 3,000 people 
died and approximately 28,000 buildings were destroyed. In 1995, the 6.9-magnitude Kobe, 
Japan earthquake ignited over 100 fires, with several large conflagrations and major fire damage. 
We know the question is when, not if, another major earthquake will strike San Francisco and 
ignite numerous fires. 

The Civil Grand Jury believes it is essential that we take prompt and aggressive action to 
expand and enhance our defenses against the inevitable fires following an earthquake before it is 
too late. All parts of the City - north and south, east and west, rich and poor, downtown and 
residential neighborhoods - deserve to be well protected against this catastrophic risk. 

Today, the City has a seismically safe high-pressure Auxiliary Water Supply System 
(A WSS) -- separate and distinct from the low-pressure municipal water supply system (MWSS) -
- that provides excellent firefighting protection to parts of the City. However, large parts of the 
City, such as the outer Richmond, outer Sunset, and Bayview/Hunters Point, among others, do 
not have a high-pressure A WSS and are not nearly as well protected. 

Plans to develop a seismically safe high-pressure A WSS for the western portions of our City 
are now moving forward. But even though City leaders have known about this issue for decades, 
the City still does not have concrete plans or a timeline to provide a more robust emergency 
firefighting water supply for all parts of the City that need one. 

In 2014, the U.S. Geological Survey (USGS) estimated there is a 72 percent chance of one or 
more magnitude 6.7 or greater earthquakes striking the Bay Area between 2014 and 2043. 
Earlier this year Mayor London Breed announced that planning for such a disaster is a priority. 
But at our current pace and funding levels, expansion of a high-pressure A WSS to currently 
unserved parts of the City will not be completed for another thirty-five (35) years or more-well 
after the USGS predicts we will be struck by one or more major earthquakes. 

The Civil Grand Jury makes the following recommendations, among others which are more 
fully discussed herein: 

• The City should be prepared to fight fires in all parts of the City in the event of a repeat 
of a 1906 size earthquake; 
• The City should aggressively develop a high-pressure, multi-sourced, seismically safe 
emergency water supply for those parts of the City that don't currently have one, with a 
target completion date of no later than 2034; 
• As an interim measure, the City should immediately replace and expand its inventory of 
Portable Water Supply System (PWSS) hose tenders, which are comparatively cheap, can be 
acquired much more quickly than the high-pressure A WSS, and were essential in fighting the 
1989 Loma Prieta fire, but are now past their useful life; 
• The new PWSS hose tenders should be strategically placed in those areas of the City that 
do not have a high-pressure, multi-sourced, seismically safe emergency water supply. 
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BACKGROUND AND PROBLEM STATEMENT 

No one knows when the next large earthquake is coming. But it is coming. 

A. Fire Following Earthquake Is a Major Risk to The City 

"San Francisco will sustain major damage from fires following future earthquakes, in 
addition to the damage caused by shaking." 1 As explained in a 2010 report prepared for the 
City, 

In San Francisco, over 90 percent of buildings are constructed from wood, many 
of them directly touching their neighbor buildings. Earthquakes in places with 
this type of construction have caused the two largest peacetime urban fires in 
history: in 1906 in San Francisco and in 1923 in Tokyo. 2 

A main reason the 1906 fire was so devastating is that the earthquake destroyed much of the 
water system. 3 

Fires following earthquakes remain a major threat today. In 1994, approximately 110 fires 
were ignited after the Northridge earthquake in Los Angeles County, even though it was "only" a 
6.7-magnitude earthquake. 4 In 1995, the 6.9-magnitude Kobe, Japan earthquake ignited over 
100 fires, with several large conflagrations and major fire damage. 5 In Kobe "broken water 

1 Applied Technology Council (ATC) A TC 52-1, Here Today-Here Tomorrow: The Road to Earthquake 
Resilience in San Francisco, Potential Earthquake Impacts, prepared for the Department of Building Inspection, 
CCSF, under the Community Action Plan for Seismic Safety (CAPSS) Project (2010) ("ATC 52-1, Potential 
Earthquake Impacts"), https://sfgov.org/esip/sites/default/files/FileCenter/Documents/9753-atc52 l .pdf at p. 25. 

2 Id.; footnote omitted. 

3 See Scawthorn, C., O'Rourke, T. D. & Blackburn, F., The 1906 San Francisco Earthquake and Fire--
Enduring Lessons for Fire Protection and Water Supply, Earthquake Spectra, Volume 22, S 135-S 158 (2006) 
("Scawthorn, O'Rourke & Blackburn, 1906 Lessons"), 
http:/ /www.sparisk.com/documents/06Spectra l 906SFEOandFire-EnduringLessonsCRSTDOFTB.pdf; see also 
Scawthorn, C., Water Supply In Regard to Fire Following Earthquake, Pacific Earthquake Engineering Research 
Center, College of Engineering, University of California, sponsored by the California Seismic Safety Commission, 
Berkeley (2011) ("PEER 2011, Water Supply Following Earthquake"), 
https://peer.berkeley.edu/sites/default/files/webpecr-7011-08-charles scawthorn.pdf at p. 5. 

4 See discussion in Scawthorn, C., SPA Risk LLC, Analysis of Fire Following Earthquake Potential for San 
Francisco, California, prepared for the Applied Technology Council on behalf of the Department of Building 
Inspection City and County of San Francisco (October 2010 Rev. I) ("Scawthorn 2010, Analysis of Fire Following 
Earthquake for San Francisco"), 
http://www.sparisk.com/documents/SP ASanFranciscoCAPSSFireFollowingEarthguakeOct20 I 0.pdf at p. 7; PEER 
2011, Water Supply Following Earthquake, https://peer.berkelev.edu/sites/default/files/webpeer-2011-08-
charles scawthorn.pdfatpp. 12-17. 

5 PEER 2011, Water Supply Following Earthquake, https://peer.berkelev.edu/sites/default/files/webpeer-70 I 1-
08-charles scawthom.pdf at pp. 17-19; ATC, 52-1, Potential Earthquake Impacts, 
https://sfgov.org/esip/sites/default/files/FileCenter/Documents/9753-atc52 l .pdf at p. 25. 

4 
SFCGJ 2018-2019: EXPAND AND ENHANCE OUR EMERGENCY FIREFIGHTING WATER SYSTEM 



mains left the fire department helpless, and fires destroyed more than 7,000 buildings." 6 A 
magnitude 7.9 earthquake would be an estimated 10 times larger than a magnitude 6.9 
earthquake, and would release approximately 31 times more energy. 7 

San Francisco is by far the most densely populated large city in California and is the second 
most densely populated large city in the country. 8 With mostly wood construction in many 
areas, this dense City remains at significant risk. 9 

B. AWSS Background and Current Status 

After the 1906 earthquake and its devastating fires, the City built an independent emergency 
water supply for firefighting, known as the A WSS. 10 

The A WSS is a separate, non-potable emergency firefighting water supply system that at 
present consists of approximately 135 miles of high-pressure (HP) pipelines, 230 cisterns, two 
above-ground storage tanks, a reservoir, and two salt-water pumping stations. 11 Applying a "belt 

6 ATC 52-1, Potential Earthquake Impacts, 
https://sfgov.org/esip/sites/default/files/FileCenter/Documents/97 53-atc52 l .pdf at p. 25. 

7 See the United States Geological Survey's "How Much Bigger .... ?" Calculator, located at 
https://earthguake.usgs.gov/learn/topics/calculator.php, where one can compare the relative size and strength of 
different magnitude earthquakes. 

8 Scawthom 2010, Analysis of Fire Following Earthquake for San Francisco, 
http:/ /www.sparisk.com/documents/SP ASanFranciscoCAPSSFireFollowingEarthguakeOct201 0.pdf at p. 6. 

9 Ibid. 

10 See generally SFPUC, Frequently Asked Questions~Fire Suppression Water Systems, dated November 2017 
"SFPUC 2017 FAQ", https://sfwater.org/modules/showdocument.aspx?documentid=l 1507 attached as Appendix N; 
see also Scawthom, O'Rourke & Blackbum, 1906 Lessons, 
http://www.sparisk.com/documents/06Spectral 906SFEOandFire-EnduringLessonsCRSTDOFTB.pdf 

11 AECOM/ AGS, a Joint Venture, CS-199 Planning Support Services for Auxiliary Water Supply System 
(A WSS) Project Report (Final Report), February2014 ("CS-199"), at p. 7, 
https://w,vw.sfwater.org/Modules/ShowDocument.aspx?documentid=5055; SFPUC Fact Sheet, dated Summer 
2012, located at https://www.sfwater.org/modules/showdocument.aspx?documentid=2501 and printed March 6, 
2019. The online Fact Sheet is outdated, as the City has added approximately 30 more cisterns through the 2010 and 
2014 ESER bonds. The SFFD also has three large capacity fireboats berthed at Pier 22 ½ and an additional, smaller 
fireboat berthed at the San Francisco Marina Yacht Harbor. 

People sometimes confuse Emergency Firefighting Water System (EFWS) and A WSS, or use them 
interchangeably. EFWS is the broader concept, including all emergency sources of water and the means for 
delivering them. A WSS is sometimes described as including cisterns, and other times not. Compare CS-199, at p. 
7, ("A WSS is a water supply system consisting of pipelines, cisterns, reservoir, storage tanks, and salt-water pump 
stations.") https://www.sfwater.org/Modules/ShowDocument.aspx?documentid=5055 with AECOM, Westside 
Emergency Firefighting Water Systems Options Analysis Report, January 5, 2018 ("2018 Westside Options 
Analysis"), at pp. 10-13, 20 ( differentiating between EFWS and A WSS, and discussing cisterns as a supplement to 
but not part of A WSS), https://www.sfwater.org/modules/showdocument.aspx?documentid=l l 740. 
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and suspenders" approach, if the City's MWSS mains break leaving low-pressure hydrants 
useless, firefighters will have access to other sources of water, including the Twin Peaks 
Reservoir and the Bay. Unlike the MWSS, A WSS pipelines were designed to withstand 
movement from an earthquake. 12 

The A WSS is "remarkably well designed to furnish large amounts of water for firefighting 
purposes under normal conditions and contains many special features to increase reliability in the 
event of an earthquake." 13 The A WSS is "designed to provide water at higher pressures than the 
potable water system, allowing firefighters to use water from the A WSS hydrants without 
requiring a fire engine." 14 

Another of the key features of the AWSS is its redundancy. The HP AWSS was designed 
with both a redundant water supply and a gridded main system. 15 This feature provides a more 
reliable emergency water supply system, allowing potential pipe breaks to be bypassed. 16 As 
succinctly stated by an outside expert, "the A WSS achieves high reliability by having multiple 
sources, a highly redundant network and special piping and valves." 17 

The A WSS was originally built over 100 years ago, at a time when the northeast portion of 
the City contained both the central business district and the majority of the City's population. 18 

As a result, the multi-sourced, HP A WSS pipeline network primarily covers just the northeastern 
part of the City. 19 

The City has been considering expanding the HP AWSS for decades. For example the 
Analysis by the Ballot Simplification Committee of 1986's Proposition A, Fire Protection Bonds, 
specifically noted that parts of the City were not served by the HP A WSS: 

This report will use EFWS as the broader concept, and will generally use A WSS to refer to the HP A WSS (the 
135 miles of pipelines and associated facilities but not including cisterns), although we will not change quotes. This 
distinction is important, as there are cisterns in the southern and western portions of the City, but not the HP A WSS. 

tz CS-199, at p. 8, https://www.sfwater.org/Modules/ShowDocurnent.aspx?documentid=5055. 

13 PEER 2011, Water Supply Following Earthquake, https://peer.berkeley.edu/sites/default/files/webpeer-
2011-08-charles scavvthorn.pdL at p. 80; see also Scawthorn 2010, Analysis of Fire Following Earthquake for San 
Francisco, http://www.sparisk. corn/documents/SP ASanFranciscoCAPSSFireF ollowingEarthguakeOct201 0.pdf at 
pp.12-15. 

14 2018 Westside Options Analysis, https://www.sfwater.org/modules/showdocument.aspx?documentid= 11740 
at p. 10. 

15 Id., at p. 37. 

16 Ibid. 

17 C. Scawthorn, January 5, 2018 memorandum to D.Myerson & S.Huang ofSFPUC re Review of"Westside 
Emergency Firefighting Water System Options Analysis" "Scawthorn 2018 memo"), 
https://www.sfwater.org/modules/showdocument.aspx?documentid=l l 740. 

18 See SFPUC 2017 FAQ, Question 2, at https://sfwater.org/modules/showdocument.aspx?documentid=l 1507, 
a copy of which is attached as Appendix N. 

19 Id. 
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THE WAY IT IS NOW: Since the 1906 earthquake and fire, the San Francisco 
Fire Department has had programs to improve its fire protection system. A bond 
issue in 1977 paid for the most recent improvements, including an extension of 
the high pressure firefighting water system which operates independently from the 
City's domestic water supply. However, there are still parts of the City which are 
not served by that high pressure system. 20 

In June 2003, the 2002-2003 Civil Grand Jury recommended that the HP A WSS be extended 
"to serve all parts of the City."21 Yet three decades after the 1986 bond and 16 years after the 
prior Civil Grand Jury report, many neighborhoods still do not have HP A WSS pipelines. 22 

Plans are moving forward to fund a new HP A WSS using potable water on the west side through 
an upcoming Earthquake Safety and Emergency Response Bond (ESER) issuance, but at the 
City's current pace it will take approximately 35 years or more to build out a HP AWSS pipeline 
system that serves all neighborhoods, including the southern portions of the City. 23 The City 
does not have a plan with a firm time line for completion of this work or firm plans to fund all the 
work that needs to be done. 

C. Problem Statement 

Certain parts of the City, such as the northeast quadrant, are well protected against the risk of 
fires following an earthquake. These well-protected areas have a multi-sourced, redundant, 
Emergency Firefighting Water System (EFWS), including the HP AWSS. Unfortunately, other 
parts of the City are protected only by the low-pressure MWSS and by cisterns, which are not 

20 The 1986 Ballot Simplification Committee Analysis explained the proposal for Proposition A as paying for 
improvements including extending the high-pressure system and installing a high-pressure pump station at Lake 
Merced. Proposition A passed, but large areas of the City still do not have the protection of the independent high
pressure water system, and Lake Merced still does not have a high-pressure pump station. A copy of the Analysis 
by the Ballot Simplification Committee of the 1986 Proposition A is attached as Appendix L. 

2
t 2002-2003 Civil Grand Jury for the City and County of San Francisco, Keeping the Faucets Flowing: Water 

Emergency Preparedness In San Francisco (June 2003), 
http://civilgrandjury.sfgov.org/2002 2003/Keeping the Faucets Flowing Water Emergency.pdf, at p. 2. 

22 Neighborhoods currently without HP A WSS hydrants include Bayview Heights, Crocker Amazon, Excelsior, 
Ingleside, Merced Manor/Parkside, Mission Terrace, Oceanview, Outer Mission, Outer Richmond, Outer Sunset, 
Portola, Sea Cliff, Stonestown, and Sunnyside. A map showing the current layout of HP AWSS pipelines is on the 
cover and is attached as Appendix I. 

23 March 4, 2019 and March 11, 2019 SFPUC presentations and accompanying materials provided to the 
Emergency Firefighting Water System Management Oversight Committee. The amount of funding potentially 
available through the 2020 ESER bond and through water rates has been increased since the March 2019 Emergency 
Firefighting Water System Management Oversight Committee meetings. Thus, it may now be somewhat less than 
the 35 years presented in March. It has been difficult to tie down the City's "pace of funding" given there are no 
firm long term plans and the amount of funding available through an ESER bond can and does change. Although 35 
years may be off somewhat, it remains the best (indeed only) current articulation of pace of funding and a timeline 
provided to the Civil Grand Jury. 
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nearly as reliable for fighting fires following a major earthquake and, unlike the HP A WSS, need 
fire engine support to effectively deliver water to a fire. 24 

The problem addressed in this report is how to ensure that all parts of the City- north and 
south, east and west, rich and poor, downtown and residential neighborhoods - are well 
protected from fires following earthquakes before it is too late. 

METHODOLOGY 

Members of the Civil Grand Jury conducted interviews with representatives of: 

• The San Francisco Public Utilities Commission 
• The San Francisco Fire Department 
• The San Francisco Department of Public Works 
• The San Francisco Office of Resilience and Capital Planning 
• The San Francisco Department of the Environment 
• The San Francisco Fire Commission 
• The Board of Supervisors 

Members of the Civil Grand Jury also conducted interviews with: 

• Retired members of the San Francisco Fire Department 
• A retired fire chief from a local jurisdiction 
• Technical experts in the fields of engineering, wildfires, and water supply for fighting 

fires after earthquakes 
• Concerned community members 

Members of the Civil Grand Jury reviewed numerous planning and engineering reports 
specifically focusing on the A WSS or the PWSS, listed in Appendix D. 

Members of the Civil Grand Jury also reviewed the relevant parts of articles, publications 
and reports regarding fires following earthquakes and related issues. These more general 
sources, some of which discuss the A WSS or PWSS but are not solely focused on them, are 
listed in Appendix E. 25 

24 See discussion of expected problems of relying on a municipal water supply system in Section D of the 
Discussion, at pp. 18-20. 

25 Several of these publications are technical papers, and the Civil Grand Jury is comprised oflay citizens. 
When we cite or refer to technical papers it is generally for the conclusions or other non-technical information; we 
do not purport to be knowledgeable regarding the intricacies of fire spread models or the like. 
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DISCUSSION 

Succinctly stated, "water supply is critical to firefighting." 26 Without a reliable water supply, 
the San Francisco Fire Department (SFFD) cannot be realistically expected to fight fires 
following a major disaster such as an earthquake. 

A. San Francisco is Highly Vulnerable to Fires Following a Major 
Earthquake 

San Francisco is highly vulnerable to fire after an earthquake, more than any other city in the 
country. 

As explained in a 2008 article for the International Association for Fire Safety Science, 

Densely built environments are highly vulnerable to disasters. Common problems 
include: (a) narrow streets enabling fire to spread easily from one building to 
another; (b) streets cluttered with collapsed buildings in an earthquake restricting 
fire engine access; ( c) shortage of open spaces which function as fire breaks or 
evacuation sites; ( d) older and less robust wooden houses that easily collapse and 
bum in an earthquake .... 27 

San Francisco has significantly higher population density than any other county in California, 
as shown in Figure 1 on the next page: 28 

26 Scawthom 2010, Analysis of Fire Following Earthquake for San Francisco, 
http://www.sparisk.com/documents/SP ASanFranciscoCAPSSFireF ollowingEarthguakeOct201 0.pdf at p. 12. 

27 Himoto, K., Akimoto, Y., Hokugo, A., and Tanaka, T., Risk and Behavior of Fire Spread in a Densely-built 
Urban Area, International Association for Fire Safety Science (2008), 
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.1000.94 l2&rep=repl&type=pdf. at pp. 267-268 
(parenthetical reference omitted). San Francisco does have streets that operate as fire breaks: Market St., Van Ness 
Ave., Geary St. (west of Gough), Dolores St., Mission St, 19th Avenue, Park Presidio Blvd., Alemany Blvd., and 
Third Street. 

28 See https://www.indexmundi.com/facts/united-states/guick-facts/califomia/population-density#chart. 
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Figure 1 

Population Density By County 
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Similarly, based on 2016 data, San Francisco is the eighth densest city in the country with a 
population above 50,000, and other than New York City is the densest city with a population 
above 100,000: 29 See Figure 2, below. 

Figure 2 

Population Density by City 
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The following table lists population densities for U.S. cities \•Vith populations of at least 30,000 as of 2016: 

Search: 
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64,789 

Land Area (Square 
Miles) 

303 

3 

4 

3 

47 

15 

8 

6 

4 

San Francisco also has many narrow streets, and buildings that will almost certainly collapse 
in an earthquake and obstruct many streets, blocking traffic including fire engines. We also have 
a heavy concentration of older, wooden homes that are densely concentrated and highly 
flammable. 30 

29 https://www.goveming.com/gov-data/population-density-land-area-cities-map.html. 

30 ATC 52-1, Potential Earthquake Impacts, 
https://sfgov.org/esip/sites/default/files/FileCenter/Documents/9753-atc52 l .pdf at p. 25. 
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This is not just the Civil Grand Jury's perspective. Many experts, and numerous witnesses 
interviewed by the Civil Grand Jury, have opined that San Francisco faces "the most serious 
conflagration risk" and "will sustain major damage from fires following future earthquakes .... " 31 

In July 2010, SP A Risk LLC (Dr. Charles Scawthom, principal) prepared a report entitled, 
Analysis of Fire Following Earthquake Potential for San Francisco, California, for the Applied 
Technology Council (ATC) on behalf of the City's Department of Building Inspection. 32 The 
report concluded that San Francisco is at "significant risk" due to fire following earthquake, and 
that the SFFD's fire engines33 "will almost certainly not be able to respond to all post-earthquake 
fires, which are estimated to be about 100 on average ( with a 10% chance of as many as 140) for 
a magnitude 7.9 San Andreas event."34 

A key table in that 2010 report is copied below: 

Table 1 

Bounds for Losses to Buildings Due to Fire Following Earthquake35 

25% - 75% Confidence Range 

Ignitions Loss Total Burnt Building 

$ billions Floor Area 

Mill. Sq. ft. 

San Andreas M w 7. 9 68 ~ 120 $ 4.1 ~ $ 10.3 11.2 ~28.2 

San Andreas Mw 7.2 52 ~ 89 $ 2.8 ~ $ 6.8 7.7 ~ 18.6 

San Andreas Mw 6.5 48 ~ 70 $1.7~$5.l 4.7 ~ 14.0 

Hayward Mw 6.9 27 ~46 $ 1.3 ~ $ 4.0 3.6~11.0 

31 See, e.g., Scawthorn, C., Fire following earthquake: Estimates of the conflagration risk to insured property 
in greater Los Angeles and San Francisco, All-Industry Research Advisory Council, Oak Brook, Ill. (1987), 
http://www.sparisk.com/documents/ AIRACFFEs.pdf, at p. iii ("Scawthorn 1987"); ATC 52-1, Potential 
Earthquake Impacts, https://sfgov.org/esip/sites/default/files/FileCenter/Documents/9753-atc52 l .pdf at pp. vi, 25-
29. 

32 Scawthorn 2010, Analysis of Fire Following Earthquake for San Francisco, 
http://www.sparisk.com/documents/SP ASanFranciscoCAPSSFireFollowingEarthquakeOct20 I 0.pdf. 

33 SFFD now has 44 frontline fire engines, and 19 relief engines, according to information provided by the 
SFFD. At the time of the 2010 report, the City apparently had 42 frontline engines. 

34 Scawthorn 20 I 0, Analysis of Fire Following Earthquake for San Francisco, 
http:/ /www.sparisk.com/documents/SP ASanFranciscoCAPSSFireFollowingEarthguakeOct20 I 0.pdf at p. 2. A copy 
of the Abstract (or summary) of that report is attached as Appendix K. 

35 Ibid. These estimates already take into account the A WSS system as it existed in 20 IO (i.e., prior to the 
addition of more cisterns and other work performed under the 2010 and 2014 ESER bonds). The damage estimates 
do not include business interruption losses, loss of tourism or loss of property tax revenues. 
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As explained in that report, there is significant uncertainty regarding how many fires might 
be ignited following an earthquake, and the extent of damage they are likely to cause. One of the 
key variables is completely outside the City's control: wind. In 1989, the City was extremely 
lucky that there was no wind. 36 Indeed, "stronger wind conditions would have resulted in much 
greater fire spread in the Marina .... " 37 

According to the 2010 report, there is a 25% chance that fires and damages could fall below 
the ranges in Table 1 on the preceding page, and an equal likelihood that they could exceed the 
ranges in that table. 38 Earlier this year (2019) the San Francisco Public Utilities Commission 
(SFPUC) engaged Dr. Scawthom to update his analysis, but that update will not be completed 
until after this report has been issued. However, the key is not the precise numbers but "their 
overall magnitude." 39 Indeed, given the escalation in Bay Area home values over the last 
decade, one can only assume that the dollar loss estimates will increase substantially. 

B. The USGS Warns the San Francisco Bay Area Has a High 
Likelihood of a Major Earthquake 

In 2014, the USGS estimated there is a 72 percent chance of a 6.7 or greater magnitude 
earthquake striking the Bay Area by 2043. 40 This was based on a new model, commonly 
referred to as the third Uniform California Earthquake Rupture Forecast, or UCERF3. 41 

Small earthquakes occur more frequently than large earthquakes. 42 According to the updated 
model, the probability that an earthquake magnitude 6.0 or larger will occur in the San Francisco 
region before 2043 is 98 percent. By comparison, the probability of at least one earthquake of 
magnitude 6. 7 or larger is 72 percent for the same area, and the probability of at least one 
earthquake of magnitude 7 .0 or larger is 51 percent. 43 

36 Scawthorn and Blackburn, Performance of the San Francisco Auxiliary and Portable Water Supply Systems 
in the 17 October 1989 Loma Prieta Earthquake, presented at Fourth U.S. National Conference on Earthquake 
Engineering May 20-24, 1990. 

37 Id., at p. 6. 

38 Scawthorn 2010, Analysis of Fire Following Earthquake for San Francisco, 
http://www.sparisk.com/documents/SP ASanFranciscoCAPSSFireFollowingEarthguakeOct201 0.pdf at p. 2, attached 
as Appendix K. 

39 Ibid. 

40 See USGS, Earthquake Outlook for the San Francisco Bay Region 2014-2043, Fact Sheet 2016-3020 (2016) 
(version 1.1), https://pubs.usgs.gov/fs/2016/3020/fs20163020.pdf, attached as Appendix G. 

41 UCERF3: A New Earthquake Forecast for California's Complex Fault System, Fact Sheet 2015-3009 (2015) 
https://pubs.usgs.gov/fs/2015/3009/pd£'fs2015-3009.pdf, attached as Appendix F. 

42 USGS, Earthquake Outlook for the San Francisco Bay Region 2014-2043, Fact Sheet 2016-3020 (2016) 
(version 1.1), https://pubs.usgs.gov/fs/2016/3020/fs20163020.pdf, attached as Appendix G. 

43 UCERF3: A New Earthquake Forecast for California's Complex Fault System, Fact Sheet 2015-3009 
(2015) https://pubs.usgs.gov/fs/2015/3009/pd£'fs2015-3009.pdf, attached as Appendix F. 
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Table 2 below is a simplified version of a table from a USGS fact sheet showing the 
likelihood of one or more events of varying size for the San Francisco region within the next 30 
years based on this new model: 44 

Magnitude 

Table 2 

San Francisco Region Section of Table 
from March 2015 USGS Fact Sheet 2015-3009 

San Francisco Region 

Average 30-year 
(greater than or equal to) repeat time likelihood of one or more 

(years) events 

5 1.3 100% 

6 8.9 98% 

6.7 29 72% 

7 48 51% 

7.5 124 20% 

8 825 4% 

Although these figures are for the region, and not just the City and County of San Francisco, 
the predictions are sobering. To put these predictions in perspective, the 1989 Loma Prieta 
earthquake had a magnitude of 6.9, and, even though the epicenter was approximately 60 miles 
from San Francisco, it was the largest earthquake to strike the City since 1906. 45 Using the 
USGS online calculator,46 a 7.5 magnitude earthquake, which has a 20% chance of happening by 
2043, would be almost four times bigger than Loma Prieta, and would release almost eight times 
the energy. An 8.0 magnitude earthquake would be over 12.5 times bigger than Loma Prieta, 
and would release almost 45 times the energy. And this is without addressing the risk that the 
next major earthquake's epicenter could be much closer than 60 miles away. 

44 Id., at p.4; Table 2 above is a simplified version of Table I of Fact Sheet 2015-3009, attached as Appendix F. 

45 See USGS, M 6.9 October 17, 1989 Loma Prieta Earthquake, 
https://earthguake.usgs.gov/earthguakes/events/19891omaprieta/; USGS, M 6.9 - Loma Prieta, California 
Earthquake, https://earthguake.usgs.gov/earthguakes/eventpage/nc216859/executive. 

46 See USGS, "How Much Bigger .... ?" Calculator, located at 
https://earthguake.usgs.gov/learn/topics/calculator.php, where one can calculate how much bigger one earthquake is 
than another. 
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The USGS has also warned that the pace oflarge earthquakes is likely to increase: 

In the 50 years prior to 1906, there were 13 earthquakes with a magnitude 
between 6 and 7, but only 6 earthquakes of similar magnitude in the 110 years 
since 1906. The rate of large earthquakes is expected to increase from this low 
level as tectonic plate movements continue to increase the stress on the faults in 
the region. 47 

The warnings and predictions from the USGS should be a wake-up call to all of us. 

C. The Existing High-pressure AWSS System Only Covers Part of 
the City 

The history and condition of the existing HP AWSS have been described in detail in multiple 
other reports. 48 Figure 2, on the following page, shows the location of the HP AWSS: 49 

47 USGS, Earthquake Outlook for the San Francisco Bay Region 2014-2043, Fact Sheet 2016-3020 (2016) 
(version 1.1 ), https://pubs.usgs.gov/fs/2016/3020/fs20163020.pdf. See also Aster, R., California's other drought: A 
major earthquake is overdue, The Conversation (January 30, 2018), https://theconversation.com/californias-other
drought-a-major-earthguake-is-overdue-90517; California's Current Earthquake Hiatus is an Unlikely Pause, 
Seismological Society of America, published April 3, 2019, https://www.seismosoc.org/news/californias-current
earthguake-hiatus-is-an-unlikely-pause/, printed on April 5, 2019. 

48 See, e.g., CS-199, at pp. 7-11, https://www.sfwater.org/Modules/ShowDocument.aspx?documentid=5055; 
Scawthorn, O'Rourke & Blackburn, 1906 Lessons, 
http:/ /www.sparisk.com/ documents/06 Spectra 19 06SFEOandFire-EnduringLessonsCRS TDO FTB. pdf ; Madsen, M., 
Reports on an Auxiliary Water Supply System for Fire Protection for San Francisco, California ( 1908), 
https://sfpuc.sharefile.com/share/view/4743f327acfd4ba7. 

49 Map supplied by the SFPUC on May 7, 2019. 
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Figure 3 
Map of Existing High-Pressure A WSS 
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On a district by district basis, Supervisorial Districts 1, 4, 7 and 11 are not nearly as well 
protected by the HP AWSS as, for example, Districts 3 or 6: 50 See Table 3 below. 

Table 3 
HP A WSS Hydrants and Miles of Main by District 

Supervisorial # of AWSS Miles of 
District Fire Hydrants AWSS Mains 

1 42 5 
2 170 14 
3 327 23 
4 3 0 
5 188 16 
6 366 27 
7 79 7 
8 110 9 
9 110 9 
10 222 18 
11 24 1 

TOTAL 1641 130 

In fact, six of the eleven Supervisorial Districts, Districts 1, 4, 7, 8, 9 and 11, each have less than 
ten miles of AWSS mains. Districts 1, 4, and 11 each have less than 50 AWSS fire hydrants. 

The areas not protected by the HP AWSS would need to rely primarily on getting emergency 
firefighting water supplies from the City's MWSS through its low-pressure hydrants or from 
cisterns. For a number ofreasons detailed below, these resources are unlikely to provide 
adequate water to protect residents from fires after a major earthquake. 

so Data provided by SFPUC on March 13, 2019. 
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D. The Municipal (!Domestic) Water Supply System Is "Highly 
Vulnerable to Catastrophic Failure" 51 

No one knows with certainty what will happen in a major earthquake. But common sense 
says we should look at past experience and listen to experts when they warn us not to rely on the 
MWSS for firefighting following an earthquake. 

As explained in a 2009 report prepared for the SFPUC, 

By their nature, domestic water mains are more vulnerable to earthquake damage. 
Numerous service connections and the jointed construction that is the industry 
norm contribute to their vulnerability. 52 

San Francisco has made a tremendous effort to improve and seismically reinforce its regional 
and local water system by means of the $4.8 billion Water System Improvement Project 
(WSIP). 53 The WSIP is one of the largest water infrastructure programs in the nation and the 
largest infrastructure program ever undertaken by the City. Among its objectives has been 
reducing the water system's vulnerability to earthquakes, with a particular emphasis on 
seismically reinforcing the regional delivery system, transmission mains, and reservoirs. 54 

Although the WSIP greatly enhances the reliability of the MWSS, and in particular the 
transmission mains and reservoirs, the 2009 report emphasizes that, unlike the HP A WSS, the 
local MWSS system is vulnerable to a major earthquake due to the numerous branches and 
service connections that can break and drain the system. 55 

This has been borne out by experience in San Francisco and elsewhere. In the 1906 
earthquake, an estimated 23,000 breaks in the MWSS resulted in the loss of water and pressure. 56 

In the much smaller 1989 Loma Prieta earthquake, there were 69 main breaks and 54 service 

51 See SF Fire Commission Resolution 2010-01, https://sf-
fire. org/ sites/ defa ult/files/FileCenter/Documents/2 446-Reso lution %202 0 I 0-
01 %20PWSS%20Grant%20Funding.pdf at p. l. A copy of SFFC Resolution 2010-01 is attached as Appendix M. 

52 Metcalf & Eddy, at p. 18, http://s3-us-west-2.amazonaws.com/ucldc-nuxeo-ref-media/b2754026-dded-4ee6-
b24c-2cf837f3bc00. The SFPUC has initiated a planning study to better understand the current level of reliability of 
the entire potable distribution system, focusing on backbone pipes, but that study will take several years to complete. 

53 See SFPUC's WSIP webpage, https://sfwater.org/index.aspx?page= 114 . 

54 See, e.g., list ofWSIP projects at https://sfwater.org/index.aspx?page=968. 

55 Metcalf & Eddy, at pp. 18-19, http://s3-us-west-2.amazonaws.com/ucldc-nuxeo-ref-media/b2754026-dded-
4ee6-b24c-2cf837f3bc00. The Civil Grand Jury is not questioning the importance or the efficacy of the WSIP, 
which is essential to rapidly restoring potable water service to residents following an earthquake. But fire 
suppression needs an immediately available supply of water, which the MWSS is unlikely to be able to provide 
following a major earthquake. 

56 PEER 2011, Water Supply Following Earthquake, https://peer.berkeley.edu/sites/default/files/webpeer-
2011-08-charles scawthorn.pdf, p. 6. Other reports have provided somewhat different, but still extremely high 
estimates. Scawthom 20 I 0, Analysis of Fire Following Earthquake for San Francisco, 
http://www.sparisk.com/documents/SP ASanFranciscoCAPSSFireFollowingEarthguakeOct20 I 0.pdf at p. 13 [ over 
28,000 breaks, including service breaks]. But whatever the precise number of water main breaks in 1906, the 
earthquake devastated the water supply system which contributed to the horrific fires that nearly destroyed the City. 
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connection breaks in the Marina district alone. 57 Because of these breaks, low-pressure hydrants 
located in the Marina could not provide adequate water or pressure for firefighting. 58 

Other recent major earthquakes have also caused substantial damage to municipal water 
supply systems. In the 6.7-magnitude 1994 Northridge earthquake, there were over 1,000 water 
main breaks and over 100 fires. 59 In the 6.9-magnitude 1995 Kobe, Japan earthquake, "water 
loss seriously impaired firefighting." 60 There were over 2,000 breaks in the underground piping, 
and large fires burned freely due to lack of water. 61 Similarly, in the 2011 Eastern Japan 
earthquake there was extensive damage to water supply lines. 62 Even the relatively small 
6.0-magnitude 2014 South Napa earthquake "highlighted the vulnerability of water and 
wastewater systems to earthquake-related ground failure, the additional fire hazards that 
earthquake-related water system failures can pose, and the fiscal challenges that public agencies 
face in improving the seismic resiliency of these systems, both pre- and post-earthquake. " 63 

Experts have predicted that in a future major San Francisco earthquake, the MWSS could 
sustain over 1,000 breaks. 64 Various reports have said it in different ways, but the clear 
takeaway is that the MWSS should not be relied upon to save the City from fires following a 
major earthquake: 

• "MWSS pipes will sustain damage in certain areas of the City, which will impair the 
ability to deliver water for firefighting." 65 

• "In such an emergency it is likely that the potable water distribution system would be 
compromised by pipe breaks and leaks." 66 

57 CS-199, at p. 11, https://www.sfwater.org/Modules/ShowDocument.aspx?documentid=5055; see also 
O'Rourke, T.D., Lessons L~amed For Lifeline Engineering From Major Urban Earthquakes, presented at Eleventh 
World Conference on Earthquake Engineering (1996) ("O'Rourke, Lessons Learned"). 

58 Scawthom, C., Porter, K., and Blackbum, F., Performance of Emergency-Response Services After the 
Earthquake, chapter in The Loma Prieta, California, Earthquake of October 17, 1989, Marina District, T.D. 
O'Rourke editor, USGS Professional Paper 1551-F (1992) 

59 PEER 2011, Water Supply Following Earthquake, https://peer.berkelev.edu/sites/default/files/webpeer-
2011-08-charles scawthorn.pdf, atp. 16; O'Rourke, Lessons Learned, atp. 3. 

60 O'Rourke, Lessons Learned, at p. 3. 

61 PEER 2011, Water Supply Following Earthquake, https://peer.berkeley.edu/sites/default/files/webpeer-
2011-08-charles scawthom.pdf, at pp. 18-19. 

62 PEER 2011, Water Supply Following Earthquake, https://peer.berkeley.edu/sites/default/files/webpeer-
2011-08-charles scawthom.pdf, at p. 24. 

63 Johnson, L. and Mahin, S., The 6.0 Mw South Napa Earthquake of August 24, 2014: A Wake-up Call for 
Renewed Investment in Seismic Resilience across California, Pacific Earthquake Engineering Research Center 
prepared for the California Seismic Safety Commission, CSSC Publication 16-03, PEER Report No. 2016/04 
(2016), https://ssc.ca.gov/forms pubs/cssc 603peer201604 final 7 20 16.pdf, Finding 2.3, at p. iii. 

64 Scawthorn 2010, Analysis of Fire Following Earthquake for San Francisco, 
http://www.sparisk.com/documents/SP ASanFranciscoCAPSSFireFollowingEarthguakeOct201 0.pdf at p. 2. 

65 CS-199, p. 11, https://vv\vw.sfwater.org/Niodules/ShowDocument.aspx?documentid=5055. 
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• " ... the usual firefighting water supplies will almost certainly fail.. .. " 67 

• "World renowned scientists, whose area of expertise is the modeling of the 
destructive effects of earthquakes on underground infrastructure, have identified the 
domestic water system of San Francisco as highly vulnerable to catastrophic failure in 
the event of a major Bay Area earthquake. " 68 

Moreover, unlike A WSS hydrants, low-pressure hydrants connected to the MWSS require a 
fire engine to extract and pump the water to sufficient pressure for firefighting. 69 Given that fire 
engines are likely to be in high demand and potentially overwhelmed in a major earthquake, this 
is yet another reason why an alternative source of water is necessary. 70 

E. Cisterns Provide Limited Protection 

Cisterns are underground tanks, unconnected to any water source. 71 Typically, cisterns in 
San Francisco hold approximately 75,000 gallons of water. 72 

The City has 229 cisterns located throughout the City, as shown by Figure 4 on the next 
page 73: 

66 2018 Westside Options Analysis, https://www.sfwater.org/modules/showdocument.aspx?documentid= 11740 
at p. 10. 

67 PEER 2011, Water Supply Following Earthquake, https://peer.berkeley.eclu/sites/default/files/webpeer-
2011-08-charles scawthorn.pdf, at p. 39. 

68 SFFC Resolution 2010-01, p. I, https://sf-fire.org/sites/default/files/FileCenter/Documents/2446-
Resolution%202010-0 I %20PWSS%20Grant% ?0Funding.pdf and attached as Appendix M. 

69 CS-199, https://w,vw.sfwater.org/l\fodules/ShowDocument.aspx?documentid=5055 , at pp. 55-56. 

70 Scawthom, O'Rourke & Blackbum, 1906 Lessons, at pp. Sl53-IS54, 
http:/ /www.sparisk.co ml documents/06 Spectral 906S FEOandFire-EnduringLessonsCRS TDO FTB. pdf . 

71 CS-199, https://www.sfwater.org/1vfodules/ShowDocument.aspx?documentid=5055 , at p. 13. 

72 See SFFD Water Supplies Manual, http://ufsw.org/pdfs/water supplies manual.pdf, at pp. 4.1, 6.13-6.17; 
PEER 2011, Water Supply Following Earthquake, https://peer.berkeley.edu/sites/default/files/webpeer-2011-08-
charles scawthom.pdf, at p. 77. 

73 Map provided by SFPUC on May 7, 2019. 
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Figure 4 

Map of Existing Cisterns 
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By Supervisorial District, the breakdown of cistern locations is listed in Table 4 below. 

Table 4 

Cisterns by Supervisorial District 

Supervisorial 
District Cisterns 

1 17 
2 23 
3 46 
4 12 
5 20 
6 26 
7 12 
8 27 
9 21 
10 20 
11 5 

TOTAL 229 

Notably, Districts 1, 4, 7 and 11, which currently have the fewest miles of HP A WSS 
pipelines, also have the fewest cisterns. This is especially true of District 11, with only one mile 
of A WSS main pipeline and only five cisterns. 74 

Cisterns provide a valuable backup or "last resort" in the event of damage to the MWSS and 
A WSS. In the 1994 6.7-magnitude Northridge earthquake, the MWSS suffered over 1,000 water 
main breaks. 75 Firefighters used backyard swimming pools as water supply sources. In the 1906 
earthquake, San Francisco's 23 cisterns were credited with saving a major building in the 
Financial District when the water mains broke. 76 

Cisterns, however, have limited capacity77 and are therefore unlikely to be effective against 
serious fires following a major earthquake. In the 1995 6.9-magnitude Kobe earthquake, 

74 In recent years, the SFPUC has built 30 additional cisterns, funded by the 2010 and 2014 ESER bonds. 
These 30 new cisterns are included in the totals in the above table. Half of these new cisterns were strategically 
located in the Richmond and Sunset districts, which now have 17 and 12 cisterns, respectively, to begin to address 
concerns that those areas of the City were inadequately protected. SFPUC 2017 FAQ, Question 4, 
https:/ /sfwater.org/modules/showdocument.aspx?documentid= 11507 . 

75 PEER 2011, Water Supply Following Earthquake, https://peer.berkeley.edu/sites/default/files/webpeer-2011-
08-charles scawthorn.pdf, at pp. 12-17. 

76 Scawthorn 1987, http://www.sparisk.com/documents/ AIRACFFEs.pdf, at p. S 140. 

77 SFFD Water Supplies Manual, http://ufsw.org/pdfs/water supplies manual.pdf, at pp. 4.1, 5.6-5.7. 
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however, the city's 968 cisterns provided little help to firefighters because they drained in 10 
minutes. 78 

San Francisco's typical cistern would drain within an hour of continuous firefighting. 79 

Given that on average it takes several hours to put out a four-alarm fire, 80 cisterns cannot be 
expected to successfully fight post-earthquake conflagrations in parts of the City not protected by 
A WSS. In addition to providing limited firefighting water, cistern water must be extracted and 
pressurized by an engine, requiring more staff and time to deploy than, for example, AWSS 
hydrants. 81 

F. The PWSS Inventory Needs to Be Modernized and Expanded 

In addition to the MWSS and cisterns, the SFFD intends to rely on the City's Portable Water 
Supply System, or PWSS, to fight fires in non-A WSS areas. 

In the 1980s, the SFFD developed and implemented the PWSS, an above-ground, large
diameter hose system used to move water great distances from a water source to a fire. PWSS 
units consist of a hose tender, or truck, equipped with approximately one mile of large-diameter 
five-inch hose (larger than the normal three-inch hose), along with a portable pump, portable 
hydrants that allow water to be distributed from a large-diameter hose, and other essential 
firefighting equipment. 82 With its portable pump, a hose tender can be used to draft and 
pressurize water from alternative water sources, such as lakes, lagoons, a fireboat (as in the 1989 
Loma Prieta earthquake), cisterns, or even broken water mains. It can also be used to extend the 
reach of the HP A WSS system to blocks or neighborhoods without a HP hydrant. 83 

78 PEER 2011, Water Supply Following Earthquake, https://peer.berkeley.edu/sites/default/files/webpeer-2011-
08-charles scawthorn.pdf, at pp. 17-19. San Francisco's cisterns are larger than Kobe's, but the point remains they 
are only good for a limited duration. Id., at p. 77. 

79 PEER 2011, Water Supply Following Earthquake, https://peer.berkeley.edu/sites/default/files/webpeer-2011-
08-charles scawthorn.pdf, at p. 77. 

80 Information provided by SFFD. 

3i CS-199, at pp. 13, 56, https://www.sfwater.org/Modules/ShowDocument.aspx?documentid=5055. 

82 Scawthorn, 0 'Rourke, Blackburn, S 150-151. A detailed description of the PWSS can be found in Scawthorn, 
C. and Blackburn, F. (1990), Performance of the San Francisco Auxiliary and Portable Water Supply Systems in the 
1 7 October 1989 Loma Prieta Earthquake, presented at Fourth U.S. National Conference on Earthquake Engineering 
May 20-24, 1990, and provided by SFPUC. The PWSS and its five-inch hoses are different from a prior, abandoned 
concept ofa Flexible Water Supply System, using massive, 12-inch hoses in lieu of expanding the HP AWSS. That 
concept was proposed in AECOM/ WRE, a Joint Venture, CS-229 Task 16 and 19, Emergency Firefighting Water 
System (EFWS) Spending Plan for the Earthquake Safety Emergency Response (ESER) 2014 Bond (November 
2015), https://sfwater.org/Modules/ShowDocument.aspx?documentid=S:246. It was abandoned as impractical after 
concerns over, among other things, how 12-inch diameter hoses would block traffic. 

83 Figure 6-1 on page 83 of CS-199, 
https://www.sf..vater.orgiModules/ShowDocument.aspx?documentid=5055, is a map of the City showing how the 
PWSS can be used to expand the areas protected by the A WSS. Figure 6-1 assumes certain extensions of the AWSS 
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Currently, there are only five PWSS hose tenders, three of which are located in the 
"unprotected areas"84 of the Sunset district and Hunter's Point. In the SFFD's opinion, the 
PWSS hose tenders are "past their useful life." 85 The newest hose tender, housed in the Sunset, 
is 27 years old. The second newest, in Hunter's Point, is over 30 years old. The remaining three 
are over 45 years old. 86 

Firefighters and emergency response experts have been calling for a large-scale expansion of 
the PWSS for years. 87 In January 2010, the San Francisco Fire Commission (SFFC) issued 
Resolution 2010-01, encouraging the SFFD to pursue approximately $10 million in grant 
funding to expand the PWSS. The SFFC recognized that the City's MWSS is highly vulnerable 
to a catastrophic failure in the event of a major earthquake, and that the A WSS does not cover 
the entire City. The SFFC declared that the PWSS has been proven effective in the above
ground transmission of water for firefighting, that the PWSS can work in conjunction with and 
supplement the A WSS, and that the City did not have a sufficient number of units to supply all 
areas of the City where the A WSS does not extend. 88 Unfortunately, that grant was not funded, 
and the City has not yet purchased any additional PWSS hose tenders. 89 

Also in 2010, the Applied Technology Council issued several reports as part of the City's 
Community Action Plan for Seismic Safety, or the "CAPSS Project."90 Among its 
recommendations was one similar to ours: Improve emergency water supply systems to cover 
those neighborhoods not served by the HP A WSS. As explained in that report, 

The Auxiliary Water Supply System provides a redundant water system for 
fighting fires after earthquakes and at other times, and incorporates many 
earthquake resistant features in its design. However, this system covers only 
northern and eastern City neighborhoods, those that were developed in the early 

that do not presently exist, and does not take into consideration the limited size of the existing PWSS inventory. As 
a result, Figure 6-1 in CS-199 overstates the current level of protection, but does show what could be accomplished 
with a larger inventory of PWSS hose tenders. 

84 These areas are of course not completely unprotected, but as discussed above they do not have a HP A WSS. 
The City's outside expert AECOM/AGS, A Joint Venture, has referred to the portion of the City protected by the HP 
AWSS as the "Protected Area." See CS-199, at p. 8, 
https:i/wv,w.sfwater.org/tVIodules/ShowDocument.aspx?documentid=5055 

85 Information provided by SFFD. 

86 Information provided by SFFD. 

87 See Fire Dept.'s Ace in the Hole, San Francisco Independent, January 31, 1990, attached as Appendix Q. 

88 SFFC Resolution 2010-01, https://sf-fire.org/sites/default/files/FileCenter/Documents/2446-
Resolution%202010-01 %20PWSS%20Grant%20Funding.pdf 

89 Information provided by SFFD. 

90 According to the CAPSS website, CAPSS was started in the Department of Building Inspection beginning in 
1998, and was a nine-year, $1 million study to understand, describe, and mitigate the risk San Francisco faces from 
earthquakes. CAPSS produced an extensive analysis of potential earthquake impacts as well as community
supported recommendations to mitigate those impacts. See https://sfgov.org/esip/capss. 
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part of the last century when the system was constructed. The City needs 
adequate, reliable water sources to fight post-earthquake fires in all 
neighborhoods. There are a number of options to improve the water supply in 
neighborhoods not served by the Auxiliary System, including expanding the City's 
Portable Water Supply System, which can be deployed wherever needed. This 
important issue needs to be addressed as soon as possible. (Emphasis added) 91 

In 2014, outside consultant AECOM/AGS, a Joint Venture, advised the City that 
"[a]dditional PWSS units would be a prudent investment for SFFD/SFPUC." 92 

The SFFD submitted a request for funding to purchase 20 newly designed PWSS hose 
tenders in the fiscal year 2019/2020 budget, but the Civil Grand Jury understands that only four 
new PWSS hose tenders are included in the Mayor's May 31, 2019 two-year budget proposal. 93 

The proposed new SFFD hose tenders are designed to be more efficient and maneuverable than 
older models, with four-wheel drive to overcome obstacles on roads, the ability to carry up to 
6,000 feet of five-inch fire hose, and only one firefighter required to operate each vehicle. Each 
vehicle will have a high-volume onboard water pump, and a portable submersible water pump. 
Both pumps will be able to draft water from the Bay, reservoirs, or other water sources. These 
new hose tenders could be connected together to carry water over many miles of the City. The 
SFFD estimates these new PWSS vehicles, fully equipped with hoses and appliances would cost 
approximately $1 million per vehicle. 94 

Given the time required to build or extend a HP pipeline system, acquiring additional PWSS 
hose tenders is a practical intermediate step to enhance fire protection throughout the City. The 
SFFD advised the Civil Grand Jury that additional PWSS hose tenders could be acquired and in 
service within a year or so, or at the outside two years. The failure to obtain grant monies should 
not stop the City from making this important investment in public safety. 

Although the Civil Grand Jury recommends immediately replacing and expanding PWSS 
units, this is not a long-term solution. A successful PWSS deployment requires a nearby water 
source, and personnel to unwind a mile of heavy, five-inch-diameter hose through potentially 

9 i Applied Technology Council (ATC) ATC-52-2, Here Today-Here Tomorrow: The Road to Earthquake 
Resilience in San Francisco, A Community Action Plan for Seismic Safety (2010), prepared for the Department of 
Building Inspection, CCSF, under the (CAPSS) Project, at pp. 53-54, 
https:/ I sfgo v. org/ esip/ sites/ default/files/F ileCenter/Documents/97 5 7 -atc5 22. pdf 

92 CS-199, https://www.sfwater.org/J'v1odules/ShowDocument.aspx?documentid=5055 at p. 85. Although this 
report referred to the PWSS as an investment in the colloquial sense, the PWSS is not a fixed asset and thus does not 
involve a capital expenditure. As such, purchasing new hose tenders will need to come from city funds, not bonds. 
The Civil Grand Jury nevertheless believes that acquiring more PWSS hose tenders is long overdue. 

93 Information provided by SFFD. The City's budget process is of course ongoing. It is therefore uncertain 
whether the Board of Supervisors will approve sufficient funding for the four new units or conversely whether the 
Board of Supervisors will increase the funding for purchasing new PWSS units. We also understand that a request 
for funding for PWSS hose tenders has been made to state officials, but at this time the SFFD does not know if that 
request has been approved. 

94 Information provided by SFFD. 
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congested and damaged city streets. 95 Moreover, although hose tenders can draft water from the 
Bay, they are not designed for use in the ocean - the only unlimited water source on the west 
side of the City. 96 Given these challenges, PWSS is essentially an important but temporary 
"Plan B." 

G. Efforts to Expand the High-Pressure AWSS Need to Be 
Accelerated 

As discussed in Section B above, the USGS estimates there is a 72 percent chance of a 6. 7 or 
greater magnitude earthquake striking the Bay Area before 2043. 97 In early April of 2019, 
USGS researchers issued a new study warning that "the next 100 years of California earthquakes 
along [the San Andreas, San Jacinto and Hayward] faults could be a busy one."98 Each year we 
delay construction of an expanded HP A WSS we are gambling, pushing our luck that a major 
earthquake won't hit before we're ready. 

City departments, including the SFPUC, which assumed jurisdiction over the operation and 
maintenance of the AWSS from the SFFD in 2010, have been analyzing the reliability of the 
EFWS and the possible expansion of the HP A WSS for over a decade. 99 An analysis in 2009 
indicated that the EFWS was "47% reliable, and thus only able to provide about half of the water 
needed for city-wide firefighting following a 7.8 earthquake." 100 In actuality, and as discussed in 
Section I below, 101 the SFPUC's consultant's metric is overly optimistic: a 50% score really 
means that we will have about half of the water needed to meet median firefighting demands 
following a 7.8-magnitude earthquake. Put differently, if the firefighting demands are above the 
median estimate, this analysis indicates that even with a score of 99% there will be insufficient 
water to meet the demand. 

95 Metcalf & Eddy (2009), http://s3-us-west-2.amazonaws.com/ucldc-nuxeo-ref-media/b2754026-dded-4ee6-
b24c-2cf837f3bc00, at pp. 4-5; information provided by SFFD. 

96 According to the SFFD, there is no known SFFD access to the ocean on the western side of the City, but 
SFFD is continuing to investigate potential access areas where it might be able to use a PWSS unit. 

97 See USGS, Earthquake Outlook for the San Francisco Bay Region 2014-2043, Fact Sheet 2016-3020, 
https:/ /pubs.usgs.gov/fs/20l6/3020/fs20163020.pdf. 

98 See California's Current Earthquake Hiatus is an Unlikely Pause, Seismological Society of America, 
published April 3, 2019, https://www.seismosoc.org/news/californias-current-earthguake-hiatus-is-an-unlikely
pause/, printed on April 5, 2019. 

99 See e.g., Metcalf & Eddy (2009), http://s3-us-west-2.amazonaws.com/ucldc-nuxeo-ref-media/b2754026-
dded-4ee6-b24c-2cf83 7f3bc00, CS-199 (2014 ), 
https://www.sfwater.org/Modules/ShowDocument.aspx?documentid=5055, CS-229 (2015), 
https://sfwater.org/J\rfodules/ShowDocument.aspx?documentid=8246, 2018 Westside Options Analysis (2018), 
https://www.sfwater.org/modules/showdocument.aspx?documentid=l l 740, among other reports. 

100 SFPUC FAQ, Question No. 3, https://sfwater.org/modules/showdocument.aspx?documentid=l 1507 and 
attached as Appendix N. 

101 See pages 35-36 below. 
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Figure 5, below, shows EFWS reliability by so-called Fire Response Areas (FRAs) 102 as of 
2010, i.e., prior to recent improvements. 
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Figure 5 
Map of EFWS Reliability Scores by FRA as of 2010 103 
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Figure 5 shows that as of 2010 the majority of the City scored below 50%, and in some cases 
far below. In 2010 and again in 2014, voters approved Earthquake Safety and Emergency 
Response (ESER) Bonds. The 2010 ESER bonds provided approximately $102 million for the 
EFWS, and the 2014 ESER bonds provided $54 million. The money was spent on assessing the 
existing HP AWSS, rehabilitating and upgrading core facilities (existing water storage tanks, 
pipelines, salt-water pumping stations) that needed seismic strengthening or other repairs or 
improvements, adding 30 cisterns, and other tasks. 104 

102 The SFFD divides the City into 46 areas for initial alarm response, also referred to as Fire Response Areas 
or FRAs. A map showing the different FRAs is attached as Appendix J. 

103 Map supplied by SFPUC. Identical map, except for legend, in AECOM/ AGS, N, Auxiliary Water Supply 
System Planning Study Summary, https://sfwater.org/Modules/ShowDocument.aspx?documentid=4907 at p.3. 

104 A February 26, 2019 status list provided by the SFPUC for the various projects undertaken pursuant to the 
2014 and 2014 ESER bonds, showing which are in planning, in design, in construction, complete, canceled or 
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The result has been significantly improved EFWS reliability scores, as shown by Figure 6: 

Figure 6 
Map of EFWS Reliability Scores by FRA After 2010 and 2014 ESER Bond Work 
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The SFPUC has performed important work in analyzing what needs to be done and by 
repairing existing facilities. But today, nine years after the 2010 CAPSS report called for action 
as soon as possible, 16 years after the 2002-2003 Civil Grand Jury called for expanding the HP 
A WSS to the entire City, almost 33 years after the 1986 Fire Protection Bonds Analysis stating 

postponed is attached as Appendix 0. See also Earthquake Safety and Emergency Response (ESER) Bond, 
Citizens' General Obligation Bond Oversight Committee Reports & Quarterly Reports, found 
at http://www.sfearthquakesafetv.om:/eser-reports.html 

105 This map assumes completion of work in progress, which is expected by late 2020 according to the SFPUC. 
The SFPUC has retained outside experts to update the anticipated water demands by FRA but that work has not been 
completed. 
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the improvements would include extending the HP A WSS and installation of a HP pump station 
at Lake Merced, and over a hundred years after the A WSS system was first built, we are still 
decades away from reliably protecting all neighborhoods. 

Over the past year, the SFPUC has made substantial progress in developing plans to improve 
EFWS on the west side. Specifically, the SFPUC and the SFFD propose to develop a new, 
separate A WSS system using potable water ("Potable A WSS") for the western part of the City. 
The Potable A WSS approach contemplates a dual-purpose pipeline, independent from the 
existing HP A WSS network. 106 The Potable A WSS would function as a potable water 
transmission main during normal operations and would provide HP emergency firefighting water 
supply for major fires. The new pipeline would provide "daily reliability and water quality 
benefits as well as a post-earthquake potable water supply to the Richmond and Sunset 
districts", 107 but in the event of an earthquake or other emergency, the transmission main would 
automatically be isolated from the remainder of the potable distribution system and converted to 
a dedicated HP system, similar to the existing or conventional A WSS. 108 To increase reliability, 
the new pipeline would be made of modem, seismically reliable material. 109 

The SFPUC currently anticipates having approximately $195 million, 110 from water rates and 
from an expected 2020 ESER bond (assuming voter approval), to spend on extending the HP 
A WSS and improving EFWS reliability over the next five to seven years. 111 The current Potable 
A WSS proposal is divided into two phases, as the projected $195 million is insufficient to 

106 2018 Westside Options Analysis, 
https://www.sfwater.org/modules/showdocument.aspx?documentid= 11740 at pp. 7, 10, 13. 

107 Id., at p. 8. The Potable A WSS would eliminate the need for a project that the SFPUC had been planning to 
supply potable water to the Richmond District, saving up to $30 million. Id. Today the potable water supply to the 
Richmond District depends on two transmission mains that run north from the Sunset District. One of those mains 
was built in 1915. The other was recently replaced with a ductile iron main. The Potable A WSS would provide a 
third transmission main, built with modern earthquake resistant pipe. Id., at p. 13. 

108 A detailed description of the Potable AWSS concept can be found in CS-199, 
https://www.sfwater.org/Modules/ShowDocument.aspx?documentid=5055, CS-229, 
https:/ /sfwater.org/Modules/ShowDocument.aspx?documentid=8246, and 2018 Westside Options Analysis, 
https://www.sfwater.org/modules/showdocument.aspx?documentid=l l 740. The actual proposal has evolved over 
time, so the alignment discussed in those 2014, 2015 and 2018 reports has changed, as have the water sources. This 
plan is still under review and the alignment may well change again before the plan is finalized and ready for any 
required public hearings or environmental or other review. But the underlying concept of a Potable A WSS and how 
it would operate remains the same. 

109 New pipe would be so-called Earthquake Resistant Ductile Iron Pipe (ERDIP), the most seismically reliable 
pipe available. ERDIP pipe performed admirably in several recent Japanese earthquakes See Scawthom 2018 
memo, https:i/W\.v-w.sfwater.org/modules/showdocument.aspx'?documentid=l 1740 at p. 6, re ERDIP pipe. 

110 Information supplied by the SFPUC. The $195 million is adjusted for inflation as the build out will occur 
over several years. This is roughly equivalent to $160 million in 2018 dollars according to the SFPUC. 

111 Meetings with SFPUC representatives. The Board of Supervisors approved the 2020-2029 ten-year Capital 
Plan at its April 30, 2019 meeting. See https://sfbos.org/sites/default/files/bag043019 minutes.pdf. The new ten
year Capital Plan can be found at http://onesanfrancisco.org/the-new-plan/overview. 
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complete the entire project. Phase 1 involves adding approximately 8.6 miles of new pipe. 112 A 
conceptual potential pipe alignment would extend north from Lake Merced along the west side, 
through the western portion of the Sunset and Richmond districts, and then have two pipelines 
head east, one immediately south of the Presidio and one in the southern Richmond district. 113 

A conceptual potential alignment of both Phase 1 and Phase 2 is shown in Figure 7 below: 114 

Figure 7 

Conceptual Potential Alignment for Potable West Side AWSS 
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112 Information provided by SFPUC. The phasing and the potential, proposed or conceptual alignment 
discussed above and on the following pages are still in the planning stages and are subject to change. Detailed 
designs have not yet been completed, much technical analysis remains to be done, and the project has not yet 
undergone environmental reviews. 

113 The current furthest west A WSS pipeline is located east of Park Presidio Boulevard. 

114 Provided by the SF PUC on April I 0, 2019. See footnote 121 on page 32. 
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The Potable A WSS pipeline network would tie into an existing, recently seismically 
reinforced, potable 60-inch transmission main, providing a source for normal, potable-water 
operations. 115 The proposed Phase 1 also includes adding a new HP pumping station at Lake 
Merced. 116 Although the water in Lake Merced is deemed non-potable, Lake Merced contains 
approximately a billion gallons or more, making it an excellent source of water for emergency 
firefighting purposes. 117 

The SFPUC and SFFD's future west side plans (Phase 2) include an additional 5.6 miles of 
pipeline for better coverage and potentially an additional pumping station at Sunset Reservoir, 
for another source in case of a broken pipe or other emergency. 118 However, the SFPUC and the 
SFFD do not anticipate having the additional approximately $120 million 119 needed to complete 
that portion of their plan until the next round of ESER bonds, which may not be for another five 
to seven years or even longer. 120 

Unfortunately, the Potable AWSS on the west side only addresses the EFWS deficits on the 
west side of the City. Many other City neighborhoods along its southern part, from Park Merced 
in the west to Visitacion Valley in the east, will be no closer to having a multi-sourced, 
seismically reliable HP AWSS or substantially enhancing their neighborhood's EFWS even if 
this westside Potable AWSS plan moves forward. 

llS According to the SFPUC, this transmission main connects to both (a) the Crystal Springs Reservoir in San 
Mateo County and to the 9'6" Crystal Springs Bypass tunnel, which is supplied by Calaveras Reservoir, San 
Antonio Reservoir, and the SFPUC's upcountry water sources (Hetch Hetchy, Don Pedro, etc.). These potable 
water sources were seismically reinforced by the SFPUC's Water System Improvement Program (WSIP), a $4.8 
billion program to improve water system reliability, including seismic reliability. See SFPUC webpage on WSIP, 
https:/ /www.sfwater.org/index.aspx?page= l l 4 . 

l l
6 Like the conceptual potential pipeline alignment, the size, location and design of any new pumping station is 

at present unknown and uncertain. The Civil Grand Jury understands that the Potable A WSS project is currently 
moving forward with design, technical studies, environmental and management reviews, but is of course also 
dependent upon approval of necessary funding. 

ii
7 Information provided by SFPUC; see also V. Matuk and N. Salcedo, Lake Merced Hydrology and Water 

Quality, http://online.sfsu.edu/bholzman/LakeMerced/water.htm ("Estimates of the capacity of the lake also vary 
greatly from a low of 768 million gallons to high of l.93 billion gallons."). The Sunset pumping station shown in 
the figure on the preceding page is being considered as a potential part of Phase 2. 

l lS Per the SPFUC, the Sunset Reservoir Pumping Station will also be connected to a seismically reinforced, 
potable 54-inch transmission main. Unlike the northeast quadrant, where the A WSS pipeline system is a grid and 
thus provides an excellent measure of redundant support in case of a broken pipe, the proposed Potable A WSS 
would not be a grid. The lack ofredundant pipelines creates a somewhat higher level ofrisk. However the use of 
modern ERDIP significantly reduces the risk of pipeline failure, and having redundant water sources provides 
additional comfort as it would enable back-feeding and reduces the risk ofa potential single point of failure. 2018 
Westside Options Analysis, https:/iwww.sfwater.org/modules/showdocument.aspx?documentid=l l 740 at p. 37. 

i 19 This cost estimate is in 2018 dollars. Unless otherwise stated, all cost estimates provided by the SFPUC, 
SFFD and SFDPW to the Civil Grand Jury for work on the EFWS system and discussed in this report are in 2018 
dollars. 

llo Even if new bonds are issued in five to seven years, design and construction of the new pipelines and new 
pumping station would take several more years. 
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The limited scope of the SFPUC's current plans is the result of budgetary constraints. The 
Mayor and the Board of Supervisors determine what bond proposals are placed before the voters, 
how frequently, and what is included. The SFPUC and the SFFD must operate within the 
financial constraints they are given. 

The SFPUC has rough estimates showing that extending the high-pressure A WSS throughout 
the City--or building separate but functionally equivalent Potable A WSS systems in areas without 
a HP A WSS-will cost approximately $500 million in addition to the funds already targeted for 
Phase 1 of the Potable West Side system, as discussed above. 121 The SFPUC is not presently 
planning a programmatic City-wide expansion; it merely has developed a rough list of possible 
projects for various parts of the City that are not presently served by the HP A WSS (as well as 
other projects to reinforce or otherwise improve the HP A WSS system in those areas that are 
currently served by the HP A WSS). 122 

This roughly $500 million estimate is a huge amount of money, but as discussed in Section A 
above, the risk of incurring the costs from a major, inadequately-fought fire is far greater. 

First and foremost is the risk to human life. In 1906, an estimated 3,000 people lost their 
lives, and 225,000 were left homeless. The City is obviously much better prepared today, with 

121 See "Candidate EFWS Projects" list dated May 8, 2019, attached as Appendix P. The actual total of 
projects related to system expansion is approximately $485 million, plus the $160 million for Phase 1 of the 
Westside project, for a total of$645 million. We have rounded the $485 million up to $500 million for the sake of 
simplicity and in recognition of the fact that these are all very preliminary high level estimates. 

This Candidate EFWS Projects list is an internal SFPUC document: it is a list of potential project alternatives 
provided by the SFPUC staff to the EFWS Management Oversight Committee. The list contains potential projects 
that could be implemented in the future if approved by the EFWS Management Oversight Committee, if funding is 
made available, and if and when they go through the required environmental review. Due to the preliminary nature 
of the list, some of the estimated costs on this candidate project list are merely planning level estimates and would 
likely change if the SFPUC decided to move forward with a detailed design for a given project. Some of these 
projects, such as the Potable A WSS on the west side, are moving forward towards completion of design and 
technical studies and required environmental review based on management direction and the anticipated availability 
of funds. However, others are still simply candidate project alternatives that management may never proceed with. 

This May 8 Candidate EFWS list also includes various proposals and potential projects to improve the seismic 
safety of the approximately 20 miles of HP A WSS pipes in the so-called infirm zones, as well other supply or 
proposed projects under consideration umelated to any potential HP A WSS expansion. May 8, 2019 Candidate 
EFWS Project list attached as Appendix P; see CS-199, 
https://www.sfwater.org/Modules/ShowDocument.aspx?documentid=5055 at p. 31 for a map of infirm zones. 

Although the original AWSS system was designed to be seismically strong, and to survive an earthquake, it was 
designed shortly after the 1906 earthquake and installed by 1913. Most of the A WSS pipelines fared well during the 
Loma Prieta earthquake, although that was 60 miles away and not as big an earthquake as we will someday face. 
See, e.g., PEER 2011, Water Supply Following Earthquake, https://peer.berkeley.edu/sites/default/files/webpeer-
2011-08-charles scawthom.pdf at pp. 9-12. Accordingly, no one knows for certain how the existing A WSS will 
fare in a major earthquake, especially in liquefaction areas or so-called infirm zones. The infirm zone projects, 
which are estimated to cost $135 million, involve installing new, backbone ERDIP pipe in each infirm zone, so that 
even if the existing AWSS pipe fails there will be at least one reliable major high-pressure pipeline in each area. 
Information provided by SFPUC; see also Appendix P. 

122 The recently approved 2020-2029 ten-year Capital Plan does not designate nearly enough money for EFWS 
to complete a City-wide expansion of the HP A WSS system. See http://onesanfrancisco.org/the-new-plan/overview 
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fire suppression systems, the existing HP A WSS, and modem building standards. Yet the 2017 
North Bay fires and the 2018 Camp fire that destroyed the town of Paradise demonstrate how 
destructive and fast-moving fires can be under windy conditions. 123 In 1906, residents fled to 
the south and the west, to relatively uninhabited portions of the City that did not bum. Today, 
the entire City is densely populated and there would literally be no place for residents, especially 
our many senior citizens, to run to escape a fast-moving conflagration. 

Second, in terms of property value, San Francisco has billions of dollars at risk. As 
discussed in Section A of this report, and in particular Table 1, a 2010 report prepared for the 
City estimated the range of losses due to fire following an earthquake could exceed $10 billion 
for a 7.9-magnitude event- in 2010 dollars. The damage estimates in Table 1 do not include 
business interruption losses, loss of tourism or loss of property tax revenues, all of which would 
undoubtedly be substantial. 124 

The substantial increase in San Francisco property values over the last decade undoubtedly 
increases the potential losses. In light of the dire consequences we face, the approximately $650 
million price tag to expand the HP A WSS throughout the City (which includes Phase 1 of the 
proposed Potable A WSS on the west side), seems well worth the expenditure. 

The Civil Grand Jury is not in a position to know whether each of the SFPUC's potential 
projects is essential, how the costs will change after detailed design work, further studies and 
environmental reviews, or whether more cost-efficient approaches exist. We are also not in a 
position to weigh the relative merits of the approximately $320 million in non-expansion-related 
projects on the SFPUC's Candidate EFWS Projects list. 125 But we do know that the current 
approach is taking too long. The SFPUC itself estimates that build-out of the AWSS "would 
take - 35 years using current funding rate assuming 5 year bond cycle." 126 

The most recent public time line provided by the SFPUC is in CS-199, and is moot as the 
various projects have evolved over time. However, that timeline relies upon the issuance of 

123 As discussed above, wind is a major factor in fire spread. See, e.g., Kearns, F. and Moritz, M., The 
Conversation (November 16, 2018), https://theconversation.corn/how-fierce-fall-and-winter-winds-help-fuel
california-fires-106985; Scawthorn 2010, Analysis of Fire Following Earthquake for San Francisco, 
http://www.sparisk.com/documents/SPASanFranciscoCAPSSFireFollowingEarthguakeOct2010.pdf at pp. 8-9, 15, 
18-19. The 1923 Tokyo earthquake and subsequent fires are probably the most devastating in peacetime, with 
substantially greater loss oflife (an estimated 140,000 killed) than the 1906 earthquake. See Eidinger, J. Editor, Fire 
Following Earthquake, Revision 11 (2004), http://home.earthlink.net/-eidinger, downloaded from the internet on 
March 6, 2019 at pp. 1-2, 19-23; see also Great Tokyo Earthquake of 1923, at 
http://factsanddetails.com/japan/cat26/sub l 60/item2226.htrnl. Among the reasons for the devastation in Tokyo were 
winds of approximately 28 miles per hour at the time of the earthquake, with increasing wind throughout the day. 
Id. 

124 See CS-199, https://www.sfwater.org/Modules/ShowDocument.aspx?documentid=5055 at pp. 95-97. 

125 See May 8, 2019 Candidate EFWS Projects list, attached as Appendix P. 

126 SFPUC Emergency Firefighting Water System, Management Oversight Committee presentation dated 
March 4, 2019, at p. 32. The City is not committed to a five year bond cycle, so it could be even longer, although 
the increased level of funding in the proposed 2020 ESER bond indicates that things may be moving more rapidly. 
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ESER bonds every five to seven years, through and including a 2045 bond issuance, such that 
work would not be completed until 2049. 127 

Either way, this means that areas of our City, such as District 11, would not be as well 
protected as other areas, and would not have a HP A WSS in place if, as predicted by the USGS, 
a major earthquake hits the Bay Area before 2043. 

Accordingly, the Civil Grand Jury recommends a major acceleration of these efforts, such 
that all areas of the City are protected by a seismically sound, multi-sourced, HP emergency 
water firefighting system within 15 years, i.e., by no later than 2034. 

H. The Bottom Line: Act Fast, but Ensure Redundancy 

Among the most important factors in designing an EFWS is redundancy. This is true 
whether the City chooses to extend the existing A WSS or to adopt a different approach. 
Regardless of the specific plan, there must be multiple, redundant sources of water such that if 
one source fails or a pipe breaks, firefighters have other means to obtain necessary water 
supplies. 

In the Loma Prieta earthquake the Marina district was saved by the combination of the PWSS 
and a fireboat, or "the backup to the backup." 128 Unpredictable stuff happens, especially in a 
major earthquake, and redundancy is necessary. 129 This means not just looped pipe systems but 
also multiple sources of water. One of the great ironies of the 1906 earthquake is that San 
Francisco is surrounded by water yet it burned due to a lack of water. 

The original HP A WSS was designed with both a redundant water supply and a gridded main 
system. 130 The system in the northeast quadrant of the City "seeks high post-earthquake 

127 Figure 5-1, Preferred Alternative Planning Level Schedule, from CS-199, 
https://www.sfwater.org/Modules/ShowDocument.aspx?clocumentid=5055 at p. 71, and attached as Appendix R. 

128 See Scawthorn, C., Porter, K., and Blackburn, F., Performance of Emergency-Response Services After the 
Earthquake, chapter in The Loma Prieta, California, Earthquake of October 17, 1989, Marina District, T.D. 
O'Rourke editor, USGS Professional Paper 1551-F (1992); Scawthorn, C. and Blackburn, F., Performance of the 
San Francisco Auxiliary and Portable Water Supply Systems in the 17 October 1989 Loma Prieta Earthquake, 
presented at Fourth U.S. National Conference on Earthquake Engineering May 20-24, 1990, and provided by 
SFPUC; Blackburn, F., Report on Firefighting Requirements Following Earthquake and Current Proposals by the 
SFPUC (2018). 

129 See, e.g., Metcalf & Eddy, http://s3-us-west-2.amazonaws.com/ucldc-nuxeo-ref-media/b2754026-dded-
4ee6-b24c-2cf837f3bc00 at p. 20; CS-199, at p. 11 ("Multiple redundancies in fire water supply systems are 
necessary."), https://www.sfwater.org/Modules/ShowDocument.aspx?clocumentid=5055 

130 2018 Westside Options Analysis, 
https://www.sfwater.org/modules/showdocument.aspx?documentid=l I 740 at p. 37. 
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reliability via multiple sources of supply." 131 Those sources include two above-ground storage 
tanks, a reservoir, two salt-water pumping stations, plus several fire boat manifolds if needed. 132 

Many citizens have called for installing a salt-water pump station or stations on the west side, 
arguing that the ocean provides an unlimited source of water. 133 A salt-water pump station north 
of Golden Gate Park would also provide geographic diversity of water sources, as the other 
proposed pumping stations and HP water sources are all south of Golden Gate Park. Dr. 
Scawthom, the City's consultant, has asserted that a salt-water pump station on the west side 
"would be very beneficial." 134 

The Civil Grand Jury recognizes that this may raise environmental and other issues, and may 
or may not be necessary in light of the potential use of Lake Merced. 135 Nevertheless, the Civil 
Grand Jury strongly believes in having redundant and geographically diversified water sources, 
and developing a robust water source in the northwest quadrant of the City seems to us to be 
beneficial. Other areas of the City have added protection from the SFFD's four fireboats, which 
can be connected to the PWSS to provide an alternate water supply, as in Loma Prieta. 
Unfortunately, fireboats are not designed to work in the open water of the Pacific Ocean, and 
PWSS hose tenders cannot practically drive onto beaches to draft water from the ocean. 136 For 
these reasons, a salt-water pumping station on the west side seems particularly appropriate. 

The need for further EFWS projects is underscored by two additional considerations, 
discussed more fully below. First, the reliability scores cited in the SFPUC's consultant's reports 
over-state how effective our current plans are likely to be upon completion. Second, these scores 
- and our safety- are predicated on being able to properly maintain and operate the existing 
A WSS assets, especially critical assets, so they are ready when needed. 

131 Scawthom 2018 memo, https://www.sfwater.org/modules/showdocument.aspx?documentid=l l 740 at p. 2. 

132 CS-199, https://www.sfwater.org/Modules/ShowDocument.aspx?documentid=5055, at pp. 7-8. 

133 Pendergast, T, Plan to Protect Neighborhood Abandoned, Richmond Review (November 2017), 
https://sfrichmondreview.com/2017/11/02/plan-to-protect-neighborhoods-abandoned/; Fracassa, D, SF Moves to 
Build Water System to Fight Fires for When the Worst Hits, San Francisco Chronicle (February 11, 2018), 
https:/ /www.sfchronicle.com/politics/article/SF-moves-to-build-water-system-to-fight-fires- l 2605 84 7 .php ; 
Doudiet, T., Commentary-Sound the Fire Alarm', Richmond Review I Sunset Beacon (November 3, 2017), 
https://sfrichmondreview.com/20 l 7 /11/03/commentary-thomas-w-doudiet/ ; Wuerfel, N., Commentary~SFPUC 
Misleads Public, Richmond Review/ Sunset Beacon (November 13, 2018), 
https://sfrichmondreview.com/2018/ 11/13/commentary-nancy-wuerfel-2/ . 

134 Scawthom 2018 memo, https://www.sfwater.org/modules/showdocument.aspx?documentid= 117 40, at p. 7. 

135 Any plan to add a salt-water pump station would need to be responsive to concerns about reducing or even 
eliminating if possible any impacts on marine life. 

136 Information provided by the SFFD. 
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I. Current FRA Reliability Scores Promote Overconfidence 

The SFPUC's and the SFFD's goal is to provide a certain Level of Service (LOS) for 
emergency firefighting water supply throughout the City. In particular, the SFPUC has 
articulated the following LOS objective: 

A WSS will reliably provide water to supply the "probable fire demands" after a 
magnitude 7.8 San Andreas earthquake. Each FRA will have a minimum of 50% 
reliable water supply to meet probable fire demands. The Citywide average will 
be a minimum of 90% reliable water supply to meet probable fire demands. 137 

The Civil Grand Jury agrees with the goal that the City should be prepared to fight fires 
following a magnitude 7.8 San Andreas earthquake. However, we are concerned with the 
current measures of "reliability." As discussed below, the "reliability scores" being used by the 
City create a misleadingly optimistic impression and imply a false precision. 

As explained in CS-199, "[i]n the context of this study, reliability is defined as the 
percentage of the water demand met by A WSS high-pressure system and other sources." 138 Put 
differently, the reliability score methodology "does not actually represent an estimate of 
reliability but is a ratio of the EFWS capacity and demand." 139 

The ratio of capacity and demand is a useful measure, but the scores being used are overly 
optimistic in that the estimated "demand" used is the median estimated demand. 140 By 
definition, half the time one would expect worse conditions and therefore greater demand for 
water to fight fires. Using a demand estimate that is by definition insufficient half the time is not 
truly preparing for a repeat of the 1906 earthquake. 

The problem of using the median demand is exacerbated by the wide variation in the 
potential number of fires, fire size, and water demands. 141 As just one example, San Francisco 
was lucky that there was little to no wind during the Loma Prieta earthquake. Yet as any resident 
of our City knows, the City often experiences significant wind conditions. 

Another problem with the reliability scores is that they ignore where in the FRA a fire is, as 
well as the size of each FRA. For example, the southeastern portion of the City has several 
geographically large FRAs. 142 Although water may be able get to the northern part of a 
particular FRA, the southern part of that FRA may not be as well protected. In addition, the 

137 2018 Westside Options Analysis, at p. 7, 
https:/ /www.sfwater.org/modules/showdocument.aspx?documentid= 117400 ; CS-199, at p. l 02, 
https://www.sf\vater.org/1vlodules/ShowDocurnent.aspx?documentid=5055 . 

138 CS-199, at p. ix, https://www.sfwater.org/lv1odules/ShowDocumcnt.aspx?documenticl=5055. 

139 Scawthom 2018 memo, at p. 6, https://www.sfwater.org/modules/showdocument.aspx?clocurnentid=l l 740. 

140 Id., at p. 5. 

141 Id., at p. 5. 

142 See map ofFRAs, attached as Appendix J. 
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demand represents the water supply need for an entire FRA, and the scores assume that the 
SFFD "would utilize the Portable Water Supply System (PWSS) or engine relays to distribute 
the water supply within the FRA to the actual ignition locations." 143 This is an unrealistic 
assumption, given the City's current inventory of only five old PWSS hose tenders, and the 
likely demand on fire engines in a major earthquake with a multitude of fires. 

The SFPUC is in the process of analyzing potential EFWS demands on a more detailed level, 
and has shared some of the preliminary results with the Civil Grand Jury. The Civil Grand Jury 
supports this approach and recommends that the SFPUC continue its efforts to make a more 
detailed analysis of emergency firefighting water needs (including above-the-median needs) by 
neighborhood, and not just by FRA. 

J. Maintenance and Training Issues 

1. Maintenance Issues 

A WSS assets must be well maintained in order to be operational during an emergency. 
A 2014 study prepared for the SFPUC by its outside consultants AECOM/AGS, a Joint Venture 
found "maintenance deficiencies" because routine maintenance plans had not been established 
for all AWSS assets. Instead, maintenance was being performed on an "as needed" basis. 144 

During our investigation, the Civil Grand Jury learned that the SFPUC has not developed a 
number of the routine maintenance plans recommended in the 2014 report. 145 The SFPUC 
assured us that it has done a good job at maintaining A WSS, and disagrees with some of the 
recommendations in that 2014 report. Nevertheless, the SFPUC has yet to develop routine 
maintenance plans for some important A WSS assets. 

As an example, the report recommended the SFPUC adopt plans to regularly exercise all 
A WSS system valves. 146 In response, the SFPUC expressed a "goal" to exercise critical valves 
every two years. 147 It has defined "critical valves" to include only 66 out of the approximately 
1,685 valves in the HP A WSS system. 148 SFPUC personnel acknowledge that its current 
approach is not a "best practice," and that valves should likely be exercised on a regular basis. 
SFPUC personnel also acknowledge that its definition of what constitutes a "critical" valve 
requiring more frequent testing is probably too narrow. 149 

t43 2018 Westside Options Analysis, at p. 37, 
https:/ /www.sfwater.org/modules/showdocument.aspx?documentid= 11740. 

t
44 CS-199, https://www.sfwater.org/Iviodules/ShowDocument.aspx?documentid=5055 at pp. 15-16, 24-26. 

t
45 Information provided by SFPUC. 

l 46 CS-199, https://w,vw.sfwater.org/Modules/ShowDocument.aspx?documentid=5055 at p. 25. 

i 47 Information provided by SFPUC. 

148 Ibid. 

i49 Interviews with SFPUC personnel. 
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In another instance, the 2014 report recommended that all suction connections be cleaned on 
a regular basis. 150 The SFPUC noted that suction connections were cleaned in 2014, but that the 
agency had not adopted a routine maintenance plan. 151 

Now that the SFPUC has had time to focus on the condition of the AWSS, the Civil Grand 
Jury recommends that it utilize "best practices" for the maintenance of A WSS assets, including 
valves and suction connections, and that the SFPUC, with the help of the SFFD, redefine which 
valves in the system are "critical," and, therefore, require more attention and priority in its 
maintenance plans. 

2. Coordinated Training and Drills 

Another recommendation in CS-199, the 2014 report prepared for the SFPUC by its outside 
consultant AECOM/AGS, a Joint Venture, was that the SFPUC "prepare an emergency response 
program and conduct training exercise [sic]." 152 The report also recommended that SFPUC staff 
be trained on the A WSS system, including "communications, operational strategies," and 
"emergency response requirements." 153 Both of these recommendations were given "high" 
priority, and assessed to entail "low" ongoing cost. 154 

In 2015, the SFFD and the SFPUC entered into a Memorandum of Understanding ("MOU") 
regarding the operation and maintenance of water-supply systems related to fire suppression. 155 

In Section C, entitled "Coordinated Emergency Operations Between the SFWD and SFFD", the 
MOU requires that "All members of the SFWD ... must be trained in the A WSS and the A WSS 
SCADA system along with the SFFD Water Supply manual." 156 The MOU also specifies that 
"[t]he SFFD and the SFWD will collaborate for annual training on system operations and 
appropriate shut-down procedures during and after firefighting operations." 157 The MOU, 
therefore, requires the SFPUC and the SFFD to coordinate to train all SFWD personnel on the 

15° CS-199, https://wW\v.stwater.org/1\fodules/ShowDocument.aspx?documentid=:5055 , at pp. 15-16, 24-26, 
88, 135. There are approximately35 suction connections along the bay that allow engine pumpers to draw by 
suction from the bay, and a suction line with low-pressure hydrants along Fulton St. that draws from lakes in Golden 

Gate Park. Some of these suction connections are located on the bottom of the Bay and can be filled with silt or 
marine organisms that would interfere with water pumping. 

151 Interviews with SFPUC personnel. 

152 CS-199, https://www.sfwater.org/Modules/ShowDocument.aspx?documentid=5055 , at pp. x, 88. 

153 Ibid. 

154 Ibid. 

155 Memorandum of Understanding Regarding Operation and Maintenance of San Francisco Water Supply 
Systems Related to Fire Suppression, dated June 1, 2015 and signed in September 2015. 

156 Id., at Section C. l. 

157 Id., at Section C.3. 
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AWSS system and on other available water supply sources to fight fires in emergencies. It also 
requires coordinated, annual training on emergency operation of the system. 

In 2017, the SFPUC updated its Emergency Response Plan. 158 A review of the Plan, 
however, offers little detail on the type of exercise conducted or how often exercises might be 
conducted in the future. 159 Similarly, although CS-199 identified the need for emergency 
training and a training exercise, CS-199 did not provide details as to the scope or frequency of 
any training exercises. 

In the past several years the SFFD and SFPUC have taken advantage of many opportunities 
for joint training concomitant with their joint operation and maintenance of AWSS assets. For 
example, the two agencies test Pump Stations 1 and 2, on a monthly basis. The agencies also 
meet after greater-alarm fires to discuss coordination, and how to improve operations in the field. 
In addition, the SFFD and SFPUC have, on occasion, conducted joint emergency trainings 
involving earthquake disaster scenarios. In 2018, for example, they engaged in a "tabletop 
exercise" where high-level staff members were asked to respond to a hypothetical earthquake 
scenario to test their understanding of the emergency command structure. 

The SFPUC anticipates that it will repeat this joint tabletop exercise at least every other year, 
and that it will conduct larger-scale simulations of post-earthquake emergency response 
procedures with the SFFD within the next two years. There is no formal document, however, 
outlining specific joint exercises or drills to be conducted by the two agencies. 

In the 1989 Loma Prieta earthquake, human error was cited by some as a reason why AWSS 
was not available to fight fires in the Marina. 160 A 2011 survey of California fire and water 
agencies concluded, generally speaking, that "[f]ire and water department liaison is not very 
good" and that "[e]mergency firefighting water supply is not a focus." 161 Moreover, the report 
found that fire departments are not "regularly drilled for the very difficult task of moving water 
from the alternative water sources to the fire scene." 162 

The Civil Grand Jury believes that the City would be well served if the SFPUC and SFFD 
worked together to design and implement annual "hands-on" drills to make certain that their staff 
is prepared to use all available resources to fight fires after an earthquake. Accordingly, the Civil 
Grand Jury recommends that the MOU between the SFPUC and the SFFD be amended to 
include a more detailed roadmap for emergency response exercises to be held, City-wide, 

158 Information provided by SFPUC. 

159 City Distribution Department (CDD) Earthquake Response Plan (updated December 2017), 
https://sfpuc.sharefile.com/share/view/s77bdl c33 l 8e4355b 

160 See, e.g., Scawthorn, C., Porter, K., and Blackburn, F., Performance of Emergency-Response Services After 
the Earthquake, chapter in The Loma Prieta, California, Earthquake of October 17, 1989, Marina District, T.D. 
O'Rourke editor, USGS Professional Paper 1551-F (1992). 

161 PEER 2011, Water Supply Following Earthquake, https://peer.berkeley.edu/sites/default/files/webpeer-
2011-08-charles scawthorn.pdfat p. 75. By contrast, both the SFPUC and the SFFD have indicated that they 
currently enjoy excellent communication. 

162 Id. 
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annually. In addition to tabletop scenarios, these exercises should include hands-on field testing 
in the operation of A WSS assets and PWSS units. 

CONCLUSION 

Over one hundred years ago, our City was destroyed by fire following an earthquake. 
Luckily, our predecessors learned from this catastrophe. They aggressively undertook to design, 
fund, and quickly build a supplemental emergency water supply system that provided firefighters 
with multiple options if one or more water sources were compromised- "belt and suspenders." 
They gave us an excellent emergency water system to protect our wonderful, seismically 
vulnerable City. 

We have, however, long outgrown the protective reach of the system we inherited. Now it is 
our tum to aggressively implement measures to extend protections to reach all San Francisco 
neighborhoods. The time to act is now, before it is too late. 
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FINDINGS 

F 1. Fires resulting from an earthquake represent a significant risk of widespread damage and 
potential loss of life in San Francisco. 

F2. The municipal water supply system (MWSS) is highly vulnerable to damage from a major 
earthquake and is not a reliable source for water supply for firefighting after a major 
earthquake. 

F3. Approximately 30 cisterns have recently been added with funds from ESER bonds, but 
cisterns only have up to about an hour of water supply and thus do not provide sufficient 
water for fighting fires following a major earthquake. 

F4. The City's high-pressure emergency water supply system, known as the Auxiliary Water 
Supply System (A WSS), does not cover large parts of Supervisorial Districts 1, 4, 7 and 
11, roughly one-third of the City's developed area. As a result, these districts are not 
adequately protected from fires after a major earthquake. 

F5. A high-pressure, multi-sourced, seismically safe emergency firefighting water supply will 
be costly but is essential to protect the City. 

F6. Unless the City increases funding levels, it will be several decades (i.e., after the USGS 
predicts one or more major earthquakes will occur) before the southern parts of the City 
have a high-pressure, multi-sourced, seismically safe emergency firefighting water supply. 

F7. The existing Portable Water Supply System (PWSS) inventory is inadequate. Investing in 
more PWSS hose tenders would provide a relatively quick, cost-effective interim means to 
improve protection of the southern and western parts of the City until a high-pressure, 
multi-sourced, seismically safe emergency water supply can be developed in those areas. 

F8. Redundancy is an important feature of an emergency firefighting water system. 

F9. Current plans to extend protections to the western part of the City do not include any high
pressure water sources north of Golden Gate Park. 

F 10. The "reliability scores" being used by the SFPUC impart an overly optimistic impression 
of the protection provided. 

F 11. The City does not have a timeline to fund and complete development of a high-pressure, 
multi-sourced, seismically safe emergency water supply for all parts of the City, including 
poor neighborhoods that historically have not been as well protected as the downtown 
business district and many richer neighborhoods. 

F12. The SFPUC has not developed a number of the routine maintenance plans recommended in 
a 2014 report (CS-199), and has not adequately defined which A WSS valves are "critical" 
and therefore require increased attention. 
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Fl3. In the 2015 MOU between the SFFD and the SFPUC, the two agencies agreed to conduct 
joint A WSS trainings annually, but there is no formal protocol outlining specific joint 
A WSS exercises or drills using hypothetical disaster scenarios, such as a major earthquake. 
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RECOMMENDATIONS 

Rl. By no later than December 31, 2020, the Mayor, the SFPUC, the SFFD, and the Office of 
Resilience and Capital Planning should jointly present to the Board of Supervisors a 
detailed plan to ensure the City is well prepared to fight fires in all parts of San Francisco 
in the event of a 1906-magnitude (7.8) earthquake. 

R2. The plan discussed in Recommendation Rl should include a detailed proposal, including 
financing sources, for the installation within 15 years of a high-pressure, multi-sourced, 
seismically safe emergency water system for those parts of the City that don't currently 
have one, i.e., by no later than June 30, 2034. 

R3. The Board of Supervisors should direct the Budget and Legislative Analyst to study 
through an equity lens and issue a report to the Board regarding (a) which areas of the City 
do not have sufficient water supplies for the anticipated demand for water to fight fires 
following a major earthquake similar in magnitude to the 1906 earthquake, and (b) options 
to address the issue in both the short term and the long term. The Board should issue its 
request by no later than December 31, 2019, and the Budget and Legislative Analyst should 
complete its report by no later than December 31, 2020. 

R4. As interim measure, by no later than June 30, 2021, the City should purchase the 20 new 
PWSS hose tenders being requested by the SFFD, to replace and expand its currently 
inadequate inventory. 

RS. The SFFD should strategically locate the majority of the PWSS hose tenders in areas that at 
present only have low-pressure hydrants and/or cisterns. 

R6. The SFPUC, the SFFD and the SF Department of the Environment should study adding 
salt-water pump stations to improve the redundancy of water sources, especially on the 
west side. Findings and recommendations from this study should be presented to the Board 
of Supervisors by no later than June 30, 2021. 

R7. The SFPUC should (a) continue its efforts to complete a more detailed analysis of 
emergency firefighting water needs (including above-the-median needs) by neighborhood, 
and not just by FRA, and (b) present a completed analysis to the Board of Supervisors by 
no later than June 30, 2021. 

RS. By no later than June 30, 2022, the Mayor and the Board of Supervisors should analyze 
whether to propose a separate bond for the development of a high-pressure, multi-sourced, 
seismically safe emergency water system for those parts of the City that don't currently 
have one, with a target date of completing construction by no later than June 30, 2034. 

R9. By no later than December 31, 2020 the SFPUC, with the advice and subject to the 
approval of the SFFD, should (a) implement "best practices" for the maintenance of A WSS 
assets, and (b) redefine which AWSS valves in the system are "critical," and, therefore, 
require more attention and priority in the SFPUC's maintenance plans. 
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Rl0. By no later than June 30, 2020, the 2015 MOU between the SFPUC and the SFFD should 
be amended to include a detailed roadmap for annual emergency response exercises, 
including simulated disaster and earthquake drills involving the AWSS and the PWSS. 
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REQUIRED RESPONSES 

Pursuant to Penal Code sections 933 and 933.05, the Civil Grand Jury requests responses as 
follows: 

From the following City and County agencies and departments within 60 days: 

• Office of the Mayor 
o Findings 4, 5, 6, and 11 
o Recommendations 1, 2, 4, and 8 

• General Manager, San Francisco Public Utilities Commission 
o Findings 2, 4, 5, 6, 8, 9, 10, 11, 12, and 13 
o Recommendations 1, 2, 6, 7, 9, and 10 

• Chief, San Francisco Fire Department 
o Findings 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, and 13 
o Recommendations 1, 2, 4, 5, 6, 7, and 10 

• Office of the City Administrator 
o Findings 6 and 11 
o Recommendations 1, 2 and 8 

• Chief Resilience Officer, Office of the City Administrator 
o Findings 6 and 11 
o Recommendations 1, 2 and 8 

• Director, San Francisco Department of the Environment 
o Recommendation 6 

• Budget and Legislative Analyst Office, Board of Supervisors 
o Findings 6 and 11 
o Recommendation 3 

From the Board of Supervisors and other governing bodies within 90 days: 

• Board of Supervisors 
o Findings 4, 5, 6 and 11 
o Recommendations 1, 2, 3, 4, 6, 7, and 8 

• San Francisco Public Utilities Commission 
o Findings 2, 4, 5, 6, 8, 9, 10, 11, and 12 
o Recommendations 1, 2, 6, 7, 9, and 10 

• San Francisco Fire Commission 
o Findings 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, and 11 
o Recommendations 1, 2, 4, 5, 6, 9 and 10 
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GLOSSARY AND TABLE OF ACRONYMS AND ABBREVIATIONS 

ATC Applied Technology Council. A non-profit corporation whose mission is to 
develop and promote state-of-the-art, user-friendly engineering resources and 
applications for use in mitigating the effects of natural and other hazards on the 
built environment, and which prepared reports in 2010 for the City under the 
CAPSS Project. 

A WSS Auxiliary Water Supply System. An independent emergency firefighting system 
built after the 1906 earthquake. The A WS S at present consists of approximately 
135 miles of high-pressure (HP) pipelines, 230 cisterns, two above-ground storage 
tanks, a reservoir, and two salt-water pumping stations. The A WSS HP pipelines 
can supply water at pressures up to 300 psi via hydrants with black, red or blue 
tops, depending upon location. 

CAPSS Community Action Plan for Seismic Safety. According to the CAPSS website, 
CAPSS was started in the Department of Building Inspection beginning in 1998, 
and was a nine-year, $1 million study to understand, describe, and mitigate the 
risk San Francisco faces from earthquakes. CAPSS produced an extensive 
analysis of potential earthquake impacts as well as community-supported 
recommendations to mitigate those impacts. 

CCSF City and County of San Francisco 

CDD City Distribution Division. The division of the SFPUC responsible for 
maintenance of both the MWSS and the AWSS. 

DWSS Domestic Water Supply System, also referred to as the Municipal Water Supply 
System, MWSS, or the potable water system. The SFPUC supplies potable 
(drinking) water throughout the City. The MWSS (DWSS) is a low-pressure 
system, typically ranging between 50 and 70 psi. The MWSS is also the primary 
supply for firefighting via fire hydrants with white tops. 

ERDIP Earthquake Resistant Ductile Iron Pipe. A modem type of pipe that is believed to 
be earthquake resistant and that has been subjected to several major earthquakes 
in Japan without any observed failures. 

EFWS Emergency Firefighting Water System. All emergency sources of water and the 
means for delivering them. Includes HP A WSS pipelines, cisterns, PWSS and 
fire boats. 

ESER Earthquake Safety and Emergency Response. ESER bonds are generally issued 
every five to seven years to address to fund repairs and improvements to 
infrastructure that allow the City to respond more quickly and effectively to a 
major earthquake or other disaster. 
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FRA Fire Response Area. The SFFD divides the City into 46 areas for initial alarm 
response, referred to as Fire Response Areas or FRAs. 

HP High-pressure 

LOS Level of Service 

MOU A Memorandum of Understanding between the SFPUC and the SFFD Regarding 
Operation and Maintenance of San Francisco Water Supply Systems Related to 
Fire Suppression, dated June 1, 2015 and signed in September 2015. 

MWSS Municipal Water Supply System, also referred to as the Domestic Water Supply 
System, DWSS, or the potable water system. The SFPUC supplies potable 
( drinking) water throughout the City. The MWSS is a low-pressure system, 
typically ranging between 50 and 70 psi. The MWSS is also the primary supply 
for firefighting via fire hydrants with white tops. 

PEER Pacific Earthquake Engineering Research Center 

PSI Pounds per square inch 

PWSS Portable Water Supply System. A mobile above-ground large (five-inch) 
diameter hose system transported on trucks (hose tenders). A hose tender truck 
can carry approximately 5000 feet of five-inch hose. A more thorough 
description is provided at pages 23-26. The PWSS is not to be confused with the 
flexible water supply system, an idea for 12-inch diameter hoses that was 
abandoned as impractical. 

SCADA Supervisory Control and Data Acquisition. A computer system for gathering and 
analyzing real time data. SCAD A systems are used to monitor and control a plant 
or equipment in industries such as telecommunications, water and waste control, 
energy, oil and gas refining and transportation. 

SFDPW San Francisco Department of Public Works 

SFFC San Francisco Fire Commission 

SFFD San Francisco Fire Department 

SFPUC San Francisco Public Utilities Commission 

SFWD San Francisco Water Department 

USGS United States Geological Survey 

WSIP Water System Improvement Program. The WSIP is a $4.8 billion dollar, multi
year program to upgrade the SFPUC's regional and local water systems. The 
WSIP, which is over 96% complete, is one of the largest water infrastructure 
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programs in the nation and the largest infrastructure program ever undertaken by 
the City. 
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B. Table of Findings with Required Responses 
C. Table of Recommendations with Required Responses 
D. List of Reports Specifically Focusing on the City's AWSS or PWSS 
E. List of Additional Reports Reviewed 
F. USGS, UCERF3: A New Earthquake Forecast for California's Complex Fault System, 

Fact Sheet 2015-3009 (2015) https://pubs.usgs.gov/fs/2015/3009/pd£'fs2015-3009.pdf 
G. USGS, Earthquake Outlook for the San Francisco Bay Region 2014-2043, Fact Sheet 

2016-3020 (2016) (version 1.1), https://pubs.usgs.gov/fs/2016/3020/fs20163020.pdf 
H. Map of Existing EFWS, with HP AWSS, Cisterns and other Assets 
I. Map of Existing HP A WSS system 
J. Map of SFFD Fire Response Areas 
K. Abstract (page 2) from Scawthorn 2010, Analysis of Fire Following Earthquake for San 

Francisco, 
http://www. sparisk. corn/ documents/SP ASanF ranciscoCAP S SFireF o llowingEarthguakeO 
ct2010.pdf 

L. Analysis by the Ballot Simplification Committee of 1986 Proposition A. 
M. San Francisco Fire Commission Resolution 2010-01, dated January 14, 2010, https://sf

fire.org/sites/default/files/FileCenter/Documents/2446-Resolution%202010-
01 %20PWSS %20Grant%20Funding.pdf 

N. SFPUC 2017 FAQ, https:/ /sfwater.org/modules/showdocument.aspx?documentid= 11507 
printed March 6, 2019 

0. SFPUC EFWS 2010 and 2014 ESER bond project status as of February 26, 2019 
P. SFPUC Candidate EFWS Project list dated May 8, 2019 
Q. Fire Dept.' s Ace in the Hole, San Francisco Independent, January 31, 1990 
R. Figure 5-1, Preferred Alternative Planning Schedule, from CS-199, at p. 71, 

https://www.sfwater.org/Modules/ShowDocument.aspx?documentid=5055. 
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APPENDIX A 
TABLE OF FINDINGS AND RECOMMENDATIONS 

F 1. Fires resulting from an earthquake 
represent a significant risk of widespread 
damage and potential loss of life in San 
Francisco. 

F2. The municipal water supply system 
(MWSS) is highly vulnerable to damage from 
a major earthquake and is not a reliable source 
for water supply for firefighting after a major 
earthquake. 

F3. Approximately 30 cisterns have 
recently been added with funds from ESER 
bonds, but cisterns only have up to about an 
hour of water supply and thus do not provide 
sufficient water for fighting fires following a 
major earthquake. 

F4. The City's high-pressure emergency 
water supply system, known as the Auxiliary 
Water Supply System (AWSS), does not 
cover large parts of Supervisorial Districts 1, 
4, 7 and 11, roughly one-third of the City's 
developed area. As a result, these districts are 
not adequately protected from fires after a 
major earthquake. 

F5. A high-pressure, multi-sourced, 
seismically safe emergency firefighting water 
supply will be costly but is essential to protect 
the City. 

F6. Unless the City increases funding 
levels, it will be several decades (i.e., after the 
USGS predicts one or more major 
earthquakes will occur) before the southern 
parts of the City have a high-pressure, multi
sourced, seismically safe emergency 
firefighting water supply. 

Recommendations 
Rl. By no later than December 31, 2020, 

the Mayor, the SFPUC, the SFFD and the 
Office of Resilience and Capital Planning 
should jointly present to the Board of 
Supervisors a detailed plan to ensure the City is 
well prepared to fight fires in all parts of San 
Francisco in the event of a 1906-magnitude 
(7.8) earthquake. 

R2. The plan discussed in Recommendation 
Rl should include a detailed proposal, including 
financing sources, for the installation within 15 
years of a high-pressure, multi-sourced, 
seismically safe emergency water system for 
those parts of the City that don't currently have 
one, i.e., by no later than June 30, 2034. 

R3. The Board of Supervisors should direct 
the Budget and Legislative Analyst to study 
through an equity lens and issue a report to the 
Board regarding (a) which areas of the City do 
not have sufficient water supplies for the 
anticipated demand for water to fight fires 
following a major earthquake similar in 
magnitude to the 1906 earthquake, and 
(b) options to address the issue in both the short 
term and the long term. The Board should issue 
its request by no later than December 31, 2019, 
and the Budget and Legislative Analyst should 
complete its report by no later than 
December 31, 2020. 
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Findings 
F6. Unless the City increases funding 

levels, it will be several decades (i.e., after the 
USGS predicts one or more major 
earthquakes will occur) before the southern 
parts of the City have a high-pressure, multi
sourced, seismically safe emergency 
firefighting water supply. 

F7. The existing Portable Water Supply 
System (PWSS) inventory is inadequate. 
Investing in more PWSS hose tenders would 
provide a relatively quick, cost-effective 
interim means to improve protection of the 
southern and western parts of the City until a 
high-pressure, multi-sourced seismically safe 
emergency water supply can be developed in 
those areas. 

F4. The City's high-pressure emergency 
water supply system, known as the Auxiliary 
Water Supply System (AWSS), does not 
cover large parts of Supervisorial Districts 1, 
4, 7 and 11, roughly one-third of the City's 
developed area. As a result, these districts are 
not adequately protected from fires after a 
major earthquake. 

F8. Redundancy is an important feature 
of an emergency firefighting water system. 

F9. Current plans to extend protections to 
the western part of the City do not include any 
high-pressure water sources north of Golden 
Gate Park. 

Fl0. The "reliability scores" being used 
by the SFPUC impart an overly optimistic 
impression of the protection provided. 

Recommendations 
R4. As interim measure, by no later than 

June 30, 2021, the City should purchase the 20 
new PWSS hose tenders being requested by the 
SFFD, to replace and expand its currently 
inadequate inventory. 

R5. The SFFD should strategically locate 
the majority of the PWSS hose tenders in areas 
that at present only have low-pressure hydrants 
and/or cisterns. 

R6. The SFPUC, the SFFD, and the SF 
Department of the Environment should study 
adding salt-water pump stations to improve the 
redundancy of water sources, especially on the 
west side. Findings and recommendations from 
this study should be presented to the Board of 
Supervisors by no later than June 30, 2021. 

R7. The SFPUC should (a) continue its 
efforts to complete a more detailed analysis of 
emergency firefighting water needs (including 
above-the-median needs) by neighborhood, and 
not just by FRA, and (b) present a completed 
analysis to the Board of Supervisors by no later 
than June 30, 2021. 
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Findings 
F5. A high-pressure, multi-sourced, 

seismically safe emergency firefighting water 
supply will be costly but is essential to protect 
the City. 

F6. Unless the City increases funding 
levels, it will be several decades (i.e., after the 
USGS predicts one or more major 
earthquakes will occur) before the southern 
parts of the City have a high-pressure, multi
sourced, seismically safe emergency 
firefighting water supply. 

F 11. The City does not have a timeline to 
fund and complete the development of a high
pressure, multi-sourced, seismically safe 
emergency water supply for all parts of the 
City, including poor neighborhoods that 
historically have not been as well protected as 
the downtown business district and many 
richer neighborhoods. 

Fl2. The SFPUC has not developed a 
number of the routine maintenance plans 
recommended in a 2014 report (CS-199), and 
has not adequately defined which AWSS 
valves are "critical" and therefore require 
increased attention. 

F13. In the 2015 MOU between the 
SFFD and the SFPUC, the two agencies 
agreed to conduct joint AWSS trainings 
annually, but there is no formal protocol 
outlining specific joint A WSS exercises or 
drills using hypothetical disaster scenarios, 
such as a major earthquake. 

Recommendations 
R8. By no later than June 30, 2022, the 

Mayor and the Board of Supervisors should 
analyze whether to propose a separate bond for 
the development of a high-pressure, multi
sourced, seismically safe emergency water 
system for those parts of the City that don't 
currently have one, with a target date of 
completing construction by no later than 
June 30, 2034. 

R9. By no later than December 31, 2020, 
the SFPUC, with the advice and subject to the 
approval of the SFFD, should (a) implement 
"best practices" for the maintenance of AWSS 
assets, and (b) redefine which AWSS valves in 
the system are "critical," and, therefore, require 
more attention and priority in the SFPUC's 
maintenance plans. 

Rl 0. By no later than June 30, 2020, the 
2015 MOU between the SFPUC and the SFFD 
should be amended to include a detailed 
roadmap for annual emergency response 
exercises, including simulated disaster and 
earthquake drills involving the AWSS and the 
PWSS. 
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APPENDIXB 
TABLE OF FINDINGS WITH REQUIRED RESPONSES 

Findin2s Required Responses 
Fl. Fires resulting from an earthquake • Chief, San Francisco Fire Department 

represent a significant risk of widespread • San Francisco Fire Commission 
damage and potential loss of life in San • General Manager, San Francisco Public 
Francisco. Utilities Commission 

• San Francisco Public Utilities 
Commission 

F2. The municipal water supply system • General Manager, San Francisco Public 
(MWSS) is highly vulnerable to damage from Utilities Commission 
a major earthquake and is not a reliable source • San Francisco Public Utilities 
for water supply for firefighting after a major Commission 
earthquake. • Chief, San Francisco Fire Department 

• San Francisco Fire Commission 
F3. Approximately 30 cisterns have • Chief, San Francisco Fire Department 

recently been added with funds from ESER • San Francisco Fire Commission 
bonds, but cisterns only have up to about an 
hour of water supply and thus do not provide 
sufficient water for fighting fires following a 
major earthquake. 

F4. The City's high-pressure emergency • Office of the Mayor 
water supply system, known as the Auxiliary • Board of Supervisors 
Water Supply System (AWSS), does not cover • General Manager, San Francisco Public 
large parts of Supervisorial Districts 1, 4, 7 and Utilities Commission 
11, roughly one-third of the City's developed • San Francisco Public Utilities 
area. As a result, these districts are not Commission 
adequately protected from fires after a major • Fire Chief, San Francisco Fire 
earthquake. Department 

• San Francisco Fire Commission 
F5. A high-pressure, multi-sourced, • Office of the Mayor 

seismically safe emergency firefighting water • Board of Supervisors 
supply will be costly but is essential to protect • General Manager, San Francisco Public 
the City. Utilities Commission 

• San Francisco Public Utilities 
Commission 

• Fire Chief, San Francisco Fire 
Department 

• San Francisco Fire Commission 

53 
SFCGJ 2018-2019: EXPAND AND ENHANCE OUR EMERGENCY FIREFIGHTING WATER SYSTEM 



Findings Required Responses 
F6. Unless the City increases funding • Office of the Mayor 

levels, it will be several decades (i.e., after the • Board of Supervisors 
USGS predicts one or more major earthquakes • General Manager, San Francisco Public 
will occur) before the southern parts of the City Utilities Commission 
have a high-pressure, multi-sourced, • San Francisco Public Utilities 
seismically safe emergency firefighting water Commission 
supply. • Fire Chief, San Francisco Fire 

Department 

• San Francisco Fire Commission 

• Office of the City Administrator 

• Chief Resilience Officer, Office of the 
City Administrator 

• Budget and Legislative Analyst Office, 
Board of Supervisors 

F7. The existing Portable Water Supply • Fire Chief, San Francisco Fire 
System (PWSS) inventory is inadequate. Department 
Investing in more PWSS hose tenders would • San Francisco Fire Commission 
provide a relatively quick, cost-effective 
interim means to improve protection of the 
southern and western parts of the City until a 
high-pressure, multi-sourced, seismically safe 
emergency water supply can be developed in 
those areas. 

F8. Redundancy is an important feature of • General Manager, San Francisco Public 
an emergency firefighting water system. Utilities Commission 

• San Francisco Public Utilities 
Commission 

• Fire Chief, San Francisco Fire 
Department 

• San Francisco Fire Commission 
F9. Current plans to extend protections to • General Manager, San Francisco Public 

the western part of the City do not include any Utilities Commission 
high-pressure water sources north of Golden • San Francisco Public Utilities 
Gate Park. Commission 

• Fire Chief, San Francisco Fire 
Department 

• San Francisco Fire Commission 
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Findings Required Responses 
Fl0. The "reliability scores" being used by • General Manager, San Francisco Public 

the SFPUC impart an overly optimistic Utilities Commission 
impression of the protection provided. • San Francisco Public Utilities 

Commission 

• Fire Chief, San Francisco Fire 
Department 

• San Francisco Fire Commission 
F 11. The City does not have a timeline to • Office of the Mayor 

fund and complete the development of a high- • Board of Supervisors 
pressure, multi-sourced, seismically safe • General Manager, San Francisco Public 
emergency water supply for all parts of the Utilities Commission 
City, including poor neighborhoods that • San Francisco Public Utilities 
historically have not been as well protected as Commission 
the downtown business district and many • Fire Chief, San Francisco Fire 
richer neighborhoods. Department 

• San Francisco Fire Commission 

• Office of the City Administrator 

• Chief Resilience Officer, Office of the 
City Administrator 

• Budget and Legislative Analyst Office, 
Board of Supervisors 

F12. The SFPUC has not developed a • General Manager, San Francisco Public 
number of the routine maintenance plans Utilities Commission 
recommended in a 2014 report (CS-199), and • San Francisco Public Utilities 
has not adequately defined which AWSS Commission 
valves are "critical" and therefore require 
increased attention. 

F13. In the 2015 MOU between the SFFD • General Manager, San Francisco Public 
and the SFPUC, the two agencies agreed to Utilities Commission 
conduct joint A WSS trainings annually, but • Fire Chief, San Francisco Fire 
there is no formal protocol outlining specific Department 
joint A WSS exercises or drills using 
hypothetical disaster scenarios, such as a major 
earthquake. 
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APPENDIX C 
TABLE OF RECOMMENDATIONS WITH REQUIRED RESPONSES 

Recommendations Required Responses 
Rl. By no later than December 31, 2020, • Office of the Mayor 

the Mayor, the SFPUC, the SFFD and the • Board of Supervisors 
Office of Resilience and Capital Planning • General Manager, San Francisco Public 
should jointly present to the Board of Utilities Commission 
Supervisors a detailed plan to ensure the City • San Francisco Public Utilities 
is well prepared to fight fires in all parts of San Commission 
Francisco in the event of a 1906-magnitude • Fire Chief, San Francisco Fire 
(7.8) earthquake. Department 

• San Francisco Fire Commission 

• Office of the City Administrator 

• Chief Resilience Officer, Office of the 
City Administrator 

R2. The plan discussed in • Office of the Mayor 
Recommendation Rl should include a detailed • Board of Supervisors 
proposal, including financing sources, for the • General Manager, San Francisco Public 
installation within 15 years of a high-pressure, Utilities Commission 
multi-sourced, seismically safe emergency • San Francisco Public Utilities 
water system for those parts of the City that Commission 
don't currently have one, i.e., by no later than • Fire Chief, San Francisco Fire 
June 30, 2034. Department 

• San Francisco Fire Commission 

• Office of the City Administrator 

• Chief Resilience Officer, Office of the 
City Administrator 

R3. The Board of Supervisors should • Board of Supervisors 
direct the Budget and Legislative Analyst to • Budget and Legislative Analyst Office, 
study through an equity lens and issue a report Board of Supervisors 
to the Board regarding (a) which areas of the 
City do not have sufficient water supplies for 
the anticipated demand for water to fight fires 
following a major earthquake similar in 
magnitude to the 1906 earthquake, and 
(b) options to address the issue in both the 
short-term and the long-term. The Board 
should issue its request by no later than 
December 31, 2019, and the Budget and 
Legislative Analyst should complete its report 
by no later than December 31, 2020. 
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Recommendations Reouired Responses 
R4. As interim measure, by no later than • Office of the Mayor 

June 30, 2021, the City should purchase the 20 • Board of Supervisors 
new PWSS hose tenders being requested by the • Fire Chief, San Francisco Fire 
SFFD, to replace and expand its currently Department 
inadequate inventory. • San Francisco Fire Commission 

R5. The SFFD should strategically locate • Fire Chief, San Francisco Fire 
the majority of the PWSS hose tenders in areas Department 
that at present only have low-pressure hydrants • San Francisco Fire Commission 
and/or cisterns. 

R6. The SFPUC, the SFFD, and the SF • Board of Supervisors 
Department of the Environment should study • General Manager, San Francisco Public 
adding salt-water pump stations to improve the Utilities Commission 
redundancy of water sources, especially on the • San Francisco Public Utilities 
west side. Findings and recommendations Commission 
from this study should be presented to the • Fire Chief, San Francisco Fire 
Board of Supervisors by no later than June 30, Department 
2021. • San Francisco Fire Commission 

• Director, San Francisco Department of 
the Environment 

R7. The SFPUC should (a) continue its • Board of Supervisors 
efforts to complete a more detailed analysis of • General Manager, San Francisco Public 
emergency firefighting water needs (including Utilities Commission 
above the median needs) by neighborhood, and • San Francisco Public Utilities 
not just by FRA, and (b) present a completed Commission 
analysis to the Board of Supervisors by no later • Fire Chief, San Francisco Fire 
than June 30, 2021. Department 

RS. By no later than June 30, 2022, the • Office of the Mayor 
Mayor and the Board of Supervisors should • Board of Supervisors 
analyze whether to propose a separate bond for • Office of the City Administrator 
the development of a high-pressure, multi- • Chief Resilience Officer, Office of the 
sourced, seismically safe emergency water City Administrator 
system for those parts of the City that don't 
currently have one, with a target date of 
completing construction by no later than 
June 30, 2034 
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Recommendations Required Responses 
R9. By no later than December 31, 2020, • General Manager, San Francisco Public 

the SFPUC, with the advice and subject to the Utilities Commission 
approval of the SFFD, should (a) implement • San Francisco Public Utilities 
"best practices" for the maintenance of A WSS Commission 
assets, and (b) redefine which A WSS valves in • Fire Chief, San Francisco Fire 
the system are "critical," and, therefore, require Department 
more attention and priority in the SFPUC's • San Francisco Fire Commission 
maintenance plans. 

Rl0. By no later than June 30, 2020, the • General Manager, San Francisco Public 
2015 MOU between the SFPUC and the SFFD Utilities Commission 
should be amended to include a detailed • San Francisco Public Utilities 
roadmap for annual emergency response Commission 
exercises, including simulated disaster and • Fire Chief, San Francisco Fire 
earthquake drills involving the A WSS and the Department 
PWSS. • San Francisco Fire Commission 
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APPENDIXD 
List of Reports Specifically Focusing On the City's A WSS or PWSS 

2002-2003 Civil Grand Jury for the City and County of San Francisco, Keeping the Faucets 
Flowing: Water Emergency Preparedness In San Francisco (June 2003), 
http://civilgrandiury.sfaov.org/2002 2003/Keeping the Faucets Flowing Water Emergenc 

YJ?M 

AECOM I AGS, a Joint Venture, CS-199 Planning Support Services for Auxiliary Water 
Supply System (AWSS) Project Report (Final Report) (February 2014) ("CS-199"), 
https ://www.sfwater.org/Modules/Show Document. aspx? documentid=505 5 

AECOM I AGS, N, Auxiliary Water Supply System Planning Study Summary, prepared for 
SFPUC (February 2014), 
https:/ / sfwater. org/Modules/Show Document. aspx? documentid=4907 

AECOM I WRE, a Joint Venture, CS-229 Task 16 and 19, Emergency Firefighting Water 
System (EFWS) Spending Plan for the Earthquake Safety Emergency Response (ESER) 
2014 Bond (November 2015) ("CS-229"), 
https://sfwater.org/Modules/ShowDocument.aspx?documentid=8246 

AECOM, Westside Emergency Firefighting Water Systems Options Analysis Report 
(January 5, 2018) ("2018 Westside Options Analysis"), 
https:/ /www.sfwater.org/modules/showdocument.aspx?documentid= 11740 

Earthquake Safety and Emergency Response (ESER) Bond, Citizens' General Obligation 
Bond Oversight Committee Reports & Quarter! y Reports, found online at 
http://www.sfearthquakesafety.org/eser-reports.html 

Madsen, M., Reports on an Auxiliary Water Supply System for Fire Protection for San 
Francisco, California (1908), https://sfpuc.sharefile.com/share/view/4743f327acfd4ba7 

Metcalf & Eddy/ AECOM, Auxiliary Water Supply System (AWSS) Study, prepared for 
Capital Planning Committee, City and County of San Francisco (2009) ("Metcalf & Eddy"), 
http://s3-us-west-2.amazonaws.com/uc1dc-nuxeo-ref-media/b2754026-dded-4ee6-b24c-
2cf837f3bc00 

San Francisco Department of Public Works, Auxiliary Water Supply System (AWSS) 
Pipeline Assessment, Earthquake Safety and Emergency Response Bond 2010, prepared for 
SFPUC (May 11, 2017), https://sfpuc.sharefile.com/share/view/684778cd4b46406e 

Scawthom, C., January 5, 2018 memorandum to D.Myerson & S.Huang of SFPUC re 
Review of"Westside Emergency Firefighting Water System Options Analysis", (Scawthom 
2018 memo"), https://www.sfwater.org/modules/showdocument.aspx?documentid= 11740 
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Scawthorn, C. and Blackburn, F., Performance of the San Francisco Auxiliary and Portable 
Water Supply Systems in the 17 October 1989 Loma Prieta Earthquake, presented at Fourth 
U.S. National Conference on Earthquake Engineering May 20-24, 1990, and provided by 
SFPUC 
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APPENDIXE 
List of Additional Reports Reviewed 

Applied Technology Council (ATC) ATC 52-1, Here Today-Here Tomorrow: The Road to 
Earthquake Resilience in San Francisco, Potential Earthquake Impacts, prepared for the 
Department of Building Inspection, CCSF, under the Community Action Plan for Seismic Safety 
(CAPSS) Project (2010)("ATC 52-1, Potential Earthquake Impacts"), 
https:// sf gov .org/ esip/ sites/ default/files/FileCenter/Documents/97 5 3-atc5 21. pdf 

Applied Technology Council (ATC) ATC-52-2, Here Today-Here Tomorrow: The Road to 
Earthquake Resilience in San Francisco, A Community Action Plan for Seismic Safety, prepared 
for the Department of Building Inspection, CCSF, under the (CAPSS) Project (2010), 
https:// sf gov .org/ esip/ sites/ default/files/F ileCenter/Documents/97 5 7-atc522. pdf 

Aster, R., California's other drought: A major earthquake is overdue, The Conversation 
(January 30, 2018 ), https://theconversation.com/ califomias-other-drought-a-maj or-earthquake-is
overdue-9051 7 

Blackbum, F., Report on Firefighting Requirements Following Earthquake and Current 
Proposals by the SFPUC (2018) 

City Distribution Department (CDD) Earthquake Response Plan (updated December 2017), 
https://sfpuc.sharefile.com/share/view/s77bdlc3318e4355b 

Eidinger, J. Editor, Fire Following Earthquake, Revision 11 (2004), 
http://home.earthlink.net/~eidinger, downloaded from the internet on March 6, 2019 

Himoto, K., Akimoto, Y., Hokugo, A., and Tanaka, T., Risk and Behavior of Fire Spread in a 
Densely-built Urban Area, International Association for Fire Safety Science (2008), 
http://citeseerx.ist.psu.edu/viewdoc/ download? doi= 10 .1.1.1000. 94 l 2&rep=rep 1 &type=pdf 

Johnson, L. and Mahin, S., The 6.0 Mw South Napa Earthquake of August 24, 2014: A 
Wake-up Call for Renewed Investment in Seismic Resilience across California, Pacific 
Earthquake Engineering Research Center prepared for the California Seismic Safety 
Commission, CSSC Publication 16-03, PEER Report No. 2016/04 (2016), 
https:/ /ssc.ca.gov/forms pubs/cssc 603peer201604 final 7 20 16.pdf 

Keams, F. and Moritz, M., How fierce fall and winter winds help fuel California fires, The 
Conversation ( 16 November, 2018), https://theconversation.com/how-fierce-fall-and-winter
winds-help-fuel-califomia-fires-1069 8 5 

Li, W., Wang, D., and Zhao, K., Research on Urban Post-earthquake Fire, presented at Sixth 
China-Japan-U.S. Trilateral Symposium on Lifeline Earthquake Engineering (2013) 
https://ascelibrary.org/doi/10.1061/9780784413234.008 
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Moritz, M., California Needs To Rethink Urban Fire Risk, Starting with Where It 
Builds Houses, in The Conversation (December 13, 201 7), 
https://theconversation.com/california-needs-to-rethink-urban-fire-risk-starting-with-where-it
builds-houses-88825 

O'Rourke, T.D., Lessons Learned For Lifeline Engineering From Major Urban Earthquakes, 
presented at Eleventh World Conference on Earthquake Engineering ( 1996) 

San Francisco Fire Department Emergency Operations Plan 

San Francisco Fire Department Water Supplies Manual (2008), 
http://ufsw.org/pdfs/water supplies manual.pd[ 

Scawthorn, C., Coordinated Planning and Preparedness for Fire Following Major 
Earthquakes, Pacific Earthquake Engineering Research Center, College of Engineering, 
University of California, sponsored by the California Seismic Safety Commission, Berkeley 
(2013 ), https:/ /ssc.ca.gov/forms pubs/webpeer-2013-23-scawthorn.pdf 

Scawthorn, C., Water Supply In Regards to Fire Following Earthquakes, Pacific Earthquake 
Engineering Research Center, College of Engineering, University of California, sponsored by the 
California Seismic Safety Commission, Berkeley (2011) ("PEER 2011, Water Supply Following 
Earthquake"), https://peer.berkeley.edu/sites/default/files/webpeer-2011-08-
charles scawthorn.pdf 

Scawthorn, C., SPA Risk LLC, Analysis of Fire Following Earthquake Potential for San 
Francisco, California, prepared for the Applied Technology Council on behalf of the 
Department of Building Inspection City and County of San Francisco (October 2010 Rev. 1) 
("Scawthorn 2010, Analysis of Fire Following Earthquake for San Francisco"), 
http://www.sparisk.com/ documents/SP ASanFranciscoCAPSSFireF ollowingEarthguakeOct2010. 
pdf 

Scawthorn, C., Fire following earthquake: Estimates of the conflagration risk to insured 
property in greater Los Angeles and San Francisco, All-Industry Research Advisory Council, 
Oak Brook, Ill. (1987), http://www.sparisk.com/documents/ AIRACFFEs.pdf or for a copy, click 
here. 

Scawthorn, C., Fire Following Earthquake Aspects of the Southern San Andreas Fault 
Mw 7.8 Earthquake Scenario. Earthquake Spectra 27 (2), 419-441 (2011), 
http://www.sparisk.com/pubs/Scawthom-2011-ShakeOut-FFE.pdf 

Scawthorn, C., Fire Following Earthquake, Supplemental Study for the ShakeOut Scenario. 
The ShakeOut Scenario: U.S. Geological Survey Open File Report 2008-1150, California 
Geological Survey Preliminary Report 2, version 1.0, U.S. Geological Survey Circular 1324, 
California Geological Survey Special Report 207 version 1.0. U. S. Geological Survey and 
California Geological Survey, Pasadena (2008), Scawthom-2008-ShakeOut-FFE 
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Scawthom, C., Fire Following the Mw 7.0 HayWired Earthquake Scenario, in Detweiler, 
S.T., and Wein, A.M., eds., The HayWired Earthquake Scenario-Engineering Implications. 
Scientific Investigations Report 2017-5013-I--Q. Reston, VA: United States Geological Survey, 
ch. P, pp. 367-400 (2018), at https://doi.org/10.3l33/sir20175013 and 
W'vVW.sparisk.corn/pubs/HayWired-2018-vol2.pdf 

Scawthom, C., O'Rourke, T. D. & Blackbum, F. T., The 1906 San Francisco Earthquake and 
Fire---Enduring Lessons for Fire Protection and Water Supply. Earthquake Spectra, Volume 22, 
S 135-S 158 (2006) ("Scawthom, 0 'Rourke & Blackbum, 1906 Lessons"), 
http://www.sparisk.corn/ documents/06Spectral 906SFEQandFire-
EnduringLessonsCRS TDO FTB. pdf. 

Scawthom, C., Porter, K., and Blackbum, F., Performance of Emergency-Response Services 
After the Earthquake, chapter in The Loma Prieta, California, Earthquake of October 17, 1989, 
Marina District, T.D. O'Rourke editor, USGS Professional Paper 1551-F (1992) 

U.S. Geological Survey, UCERF3: A New Earthquake Forecast for California's Complex 
Fault System, Fact Sheet 2015-3009 (2015) https://pubs.usgs.gov/fs/2015/3009/pdf/fs2015-
3009.pdf 

U.S. Geological Survey, Earthquake Outlook for the San Francisco Bay Region 2014-2043, 
Fact Sheet 2016-3020 (2016) (version 1.1 ), https://pubs.usgs.gov/fs/20l6/3020/fs20163020.pdf 
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Appendix F 



UCERF3: A New Earthquake Forecast for California's Complex Fault System 

Jf';th innovations, fresh data, and lessons learned from recent 
earthquakes, scientists have developed a new earthquake forecast 
model for California, a region under constant threat from potentially dam
aging events. The new model, referred to as the third Uniform California 
Earthquake Rupture Forecast, or "UCERF3" (http://www.WGCEP.org/ 
UCERF3), provides authoritative estimates ofthe magnitude, location, 
and likelihood of earthquake fault rupture throughout the state. Overall 
the results confirm previous findings, but with some significant changes 
because of model improvements. For example, compared to the previous 
forecast (UCERF2), the likelihood of moderate-sized earthquakes (mag
nitude 6.5 to 7.5) is lower, whereas that of larger events is higher. This is 
because of the inclusion of multifault ruptures, where earthquakes are 
no longer confined to separate, individual faults, but can occasionally 
rupture multiple faults simultaneously. The public-safety implications of 
this and other model improvements depend on several factors, includ
ing site location and type of structure (for example, family dwelling 
compared to a long-span bridge). Building codes, earthquake insurance 
products, emergency plans, and other risk-mitigation efforts will be 
updated accordingly. This model also serves as a reminder that damag
ing earthquakes are inevitable for California. Fortunately, there are many 
simple steps residents can take to protect lives and property. 

1/1000 

Uniform California 
Earthquake Rupture 
Forecast (Version 3) 
(UCERF3) 

I 
1/100 
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What is UCERF3? 
California is sandwiched between the Pacific and North 

American tectonic plates, with the former migrating northwest 
about two inches per year compared to the latter. The plate bound
ary is far from smooth, reflecting more of a fragmented zone 
locked in a tectonic battle over which areas will give way, produc
ing some of the steepest mountain ranges in the world. The sliding 
between plates is also not steady, but rather plays out in fits and 
starts with periods of rest interrupted by sudden slip along cracks in 
the Earth. These "fault ruptures" in turn cause the ground to shake, 
much like the ripples that radiate from a pebble tossed in a pond, 
and it is this shaking that causes the most damage in earthquakes. 

Two kinds of scientific models are used to help safeguard 
against earthquake losses: an Earthquake Rupture Forecast, which 
tells us where and when the Earth might slip along the state's many 
faults, and a Ground Motion Prediction model, which estimates 
the subsequent shaking given one of the fault ruptures. UCERF3 is 
the first type of model, representing the latest earthquake-rupture 
forecast for California. It was developed and reviewed by dozens 
of leading scientific experts from the fields of seismology, geology, 
geodesy, paleoseismology, earthquake physics, and earthquake 
engineering. As such, it represents the best available science with 
respect to authoritative estimates of the magnitude, location, and 
likelihood of potentially damaging earthquakes throughout the 
state (further background on these models, especially with respect 
to ingredients, can be found in U.S. Geological Survey Fact 
Sheet 2008-3027, http://pubs.usgs.gov/fs/2008/3027 /). 

Figure 1. Three-dimensional perspective view ofthe likeli
hood that each region of California will experience a 

magnitude 6.7 or larger (M<'.6.7) earthquake in the 
next 30 years (6.7 matches the magnitude of 

the 1994 Northridge earthquake, and 
30 years is the typical duration 

of a homeowner mortgage). 

Faults are shown by the rectangles outlined in black. The entire colored area represents greater 
California, and the white line across the middle defines northern versus southern California. Results 
do not include earthquakes on the Cascadia Subduction Zone, a 750-mile offshore fault that extends 
about 150 miles into California from Oregon and Washington to the north. 
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Figure 2. Changes with time of the inventory of faults used in California 
earthquake forecast models (WGCEP, Working Group on California 
Earthquake Probabilities). 

Why a New Earthquake Forecast Model? 
All scientific models, including earthquake rupture fore

casts, are an approximation of the physical system they repre
sent, in the same way that "the map is not the actual territory" 
(Korzbski, 193 I). UCERF3 represents the latest model from 
the Working Group on California Earthquake Probabilities 
(WGCEP) (WGCEP, 2014), which also released forecasts in 
1988, 1990, 1995, 2003, and 2007. This historical progression 
of models reflects increasingly accurate, detailed, and sophisti
cated representations of a particularly complex natural system. 

A puzzling feature of previous models has been a forecasted 
rate of moderate-sized earthquakes (between magnitude 6.5 
and 7.0) that is up to a factor of two higher than that observed 
historically. The first discovery of this discrepancy, by the 
1995 WGCEP, was particularly disturbing in that one such 
event, the magnitude 6. 7 1994 Northridge earthquake, had 
just surprised many as the costliest earthquake in U.S. history. 
In fact, the prospect of such events becoming more frequent 
contributed to an ensuing homeowner-insurance-availability 
crisis, as most insurance providers opted to pull out of the 
market altogether, rather than comply with a state law requiring 
they offer an earthquake option with each policy. This insur
ance availability crisis was ultimately solved in 1996 with the 
legislative creation of the California Earthquake Authority 
(http://www.earthquakeauthority.com), which has since become 
the largest earthquake insurance provider in the state. However, 
the discrepancy between the forecast rate and the observed 
rate at moderate magnitudes has remained through the most 
recent previous study (WGCEP, 2007), and scientists have hotly 
debated whether this is real or a result of some model limitation. 

Recent earthquakes have fortunately provided clues. For 
example, the Northridge earthquake occurred on a previously 
unrecognized fault, which motivated scientists to search for 
other faults and quantify those that might be capable of produc
ing damaging earthquakes. The effort has paid off. Whereas 
the 1988 WGCEP considered only 16 different faults, albeit the 
main ones, by the time of the WGCEP 2007 effort there were 
about 200. With UCERF3, there are now more than 350 fault 
sections in the model, thanks in part to using space-based geod
esy where geologic data are limited. This historical progression 
is shown in the fault model evolution figure at left. 

Another clue with respect to the moderate-magnitude rate 
discrepancy is that many recent earthquakes have plowed past 
previously inferred fault-rupture boundaries. That is, past mod
els have generally assumed that earthquakes are either confined 
to separate faults, or that long faults like the San Andreas can 
be divided into different segments that only rupture separately. 
However, all three of the most-recent, largest earthquakes in 
California ruptured right past such boundaries, jumping from 
one fault to another as multifault ruptures. These were the 1992 
magnitude 7.3 Landers, the 1999 magnitude 7.2 Hector Mine, 
and the 2010 magnitude 7.2 El Mayor--Cucapah earthquakes. 
The 2011 magnitude 9.0 Tohoku, Japan earthquake also vio
lated previously defined fault-segment boundaries, resulting in 
a much larger fault-rupture area and magnitude than expected, 
and contributing to the deadly tsunami and Fukushima 
nuclear disaster. 

Given these observations, the possibility of multi fault rup
tures clearly needed to be considered in our new model. In fact, 
as the inventory of California faults has grown over the years, it 
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Figure 3. California earthquake likelihood in UCERF3 
incorporates the concept that earthquake probabilities 
change with time according to elastic-rebound theory. 
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has become increasingly apparent that we 
are not dealing with a few well-separate 
faults, but with a vast interconnected fault 
system. In fact, it has become difficult to 
identify where some faults end and others 
begin, implying many more opportunities 
for multifault ruptures. As a consequence, 
UCERF3 now considers more than 
250,000 different fault-based earthquakes, 
including multifault ruptures, whereas 
UCERF2 had about 10,000, and previous 
models had far fewer. Because we still lack 
a complete inventory of faults, UCERF3 
( and UCERF2 before it) also includes the 
possibility of earthquakes on umecognized 
faults elsewhere in the region. 

Solving for the rate of all possible 
ruptures in the interconnected fault 
system represented a significant chal
lenge. The UCERF3 methodological 
breakthrough, referred to as the "grand 
inversion," allowed us to not only solve 
for the rate of each earthquake rupture, 
but to also draw upon a broader range 
of observations in doing so. For example, 
the previous rate discrepancy at moder
ate-magnitudes was turned into part of 
the solution. That is, because the total 
plate-tectonic deformation is generally 
well known, any increase in the rate of 
larger, multifault ruptures must come 
with a consequent reduction in rates at 
lower magnitudes. The grand inversion 

manages the overall plate-tectonic, fault
system budget mathematically, adding 
whatever multifault ruptures are needed 
to eliminate the rate discrepancy at 
moderate magnitudes. So, not only does 
UCERF3 include the types ofmultifault 
ruptures seen in nature, but doing so 
has also eliminated the overprediction 
of moderate-sized events, implying the 
latter was simply a manifestation of the 
isolation and segmentation of faults in the 
previous models. 

UCERF3 also includes the notion 
of fault "readiness," where earthquake 
likelihoods go down on faults that have 
recently ruptured, and build back up with 
time as tectonic stresses reaccumulate. 
Although this concept, known formally as 
Reid's elastic rebound theory (Reid, 1911 ), 
has been around for more than a century, 
applying it in a model that includes multi
fault ruptures also proved challenging. A 
new methodology was therefore devel
oped, which also relaxes the requirement 
that the date-of-last event be known where 
applied. That is, we may not know when 
the most recent event occurred on many 
California faults, but we do know that it 
had to have been prior to 1875 (the year 
when reliable recordkeeping began). Being 
able to account for this "historic open inter
val" for events that precede 187 5 allowed 
us to quantify fault readiness throughout 

the entire fault system (fig. 3), rather than 
being limited to only a subset of faults as 
in previous studies. 

There are many uncertainties in both 
the data and scientific theories that go into 
UCERF3, and alternative values for each 
element can lead to a different forecast. 
Consequently, UCERF3 is not a single 
mode~ but rather a collection of5,760 differ
ent viable models. The results presented in 
the next section represent an average of these 
forecasts. Calculating grand-inversion results 
for all the models required the use of super 
computers, as they would have taken more 
than 8 years on a single desktop computer. 

What Are the Results, and 
How Do They Differ from 
Previous Estimates? 

UCERF3 results for various regions 
and faults of interest are shown in the 
figures and tables here. How have expected 
earthquake rates changed from the previous 
model? Overall, the results confirm earlier 
findings (California is earthquake country), 
but with some important refinements in 
certain areas. Considering the entire region, 
the average time between magnitude 6. 7 
and larger earthquakes has gone from l 
every 4.8 years in UCERF2, to l about 
every 6.3 years in UCERF3, representing a 
30 percent decrease in the new forecasted 



Table 1. Average time between earth
quakes in the various regions together with 
the likelihood of having one or more such 
earthquakes in the next 30 years (starting 
from 2014). Values listed in parentheses indi
cate the factor by which the rates and likeli
hoods have increased, or decreased, since 
the previous model (UCERF2). "Readiness" 
indicates the factor by which likelihoods are 
currently elevated, or lower, because of the 
length of time since the most recent large 
earthquakes (see text). These values include 
aftershocks. It is important to note that 
actual repeat times will exhibit a high degree 
of variability, and will almost never exactly 
equal the average listed here. 

Greater California region 

Magnitude Average 
JO-year 

(greater than : repeat time 
likelihood of 

\ Readiness 
or equal to) \ (years) 

one or more 
events 

5 0.12 (0.7) 100% (1.0) 1.0 
6 1.2 (0.9) 100% (1.0) 1.0 
6.7 6.3 (1.3) >99% (1.0) 1.0 
7 13 (1.3) 93% (1.0) 1.0 
7.5 52 (1.0) 48% (1.0) 1.1 
8 494 (0.8) 7% (1.51 1.2 

Southern California region 

Magnitude Average 
JO-year 

(greater than \ repeattime 
likelihood of 

\ Readiness 
or equal to) \ (years) 

one or more 
events 

5 0.24 (0.7) 100% (1.0) 1.0 
6 2.3 (0.9) 100% (1.0) 1.0 
6.7 12 (1.5) 93% (1.0) 1.0 
7 25 (1.4) 75% (0.9) 1.1 
7.5 87 (1.2) 36% (0.9) 1.2 
8 522 (0.4) 7% (2.5) 1.3 

Northern California region 

Magnitude Average 
31-year 

(greater than I repeat time 
likelihood of 

\ Readiness 
or equal to) ( (years) 

one or more 
events 

5 0.24 (0.7) 100% (1.0) 1.0 
6 2.4 (0.9) 100% (1.0) 1.0 
6.7 12 (1.2) 95% (1.0) 1.0 
7 25 (1.2) 76% (1.0) 1.1 
7.5 92 (0.9) 28% (1.1) 1.0 
8 645 (0.8) 5% (1.4) 1.1 

San Francisco region 

Magnitude Average 
30-year 

(greater than \ repeat time 
likelihood of 

( Readiness 
or equal to) \ (years) 

one or more 
events 

5 1.3 (0.7) 100% (1.0) 1.0 
6 8.9 (1.0) 98% (1.0) 1.0 
6.7 29 (1.1) 72% (1.1) 1.1 
7 48 (0.9) 51% (1.3) 1.1 
7.5 124 (0.7) 20% (1.6) 0.9 
8 825 (0.7) 4% (1.9) 1.0 

Los Angeles region 

Magnitude Average 
JO-year 

(greater than \ repeat time 
likelihood of 

( Readiness 
or equal to) ( (years) 

one or more 
events 

5 1.4 (0.6) 100% (1.01 1.0 
6 10 11.1 I 96% (1.0) 1.0 
6.7 40 (2.1) 60% (0.8) 1.1 
7 61 (2.0) 46% (0.7) 1.2 
7.5 109 (1.3) 31% (09) 1.3 
8 : 532 (0.4) 7% (2.5) : 1.3 

rate (and note that most of these events 
occur in remote areas of the state). For 
magnitude 8 and larger, on the other hand, 
the rate has increased by 20 percent in 
UCERF3, with an expected repeat time of 
494 years for UCERF3, down from I every 
617 years in UCERF2. These changes are a 
direct and expected manifestation of includ
ing multifault ruptures in UCERF3. A more 
careful analysis of historical seismicity has 
also produced an increased rate for magni
tude 5 and greater earthquakes, going from 
about 5.8 per year in UCERF2 to 8.3 per 
year in UCERF3. All of these trends are 
similar to those seen in various subregions 
of the state, with differences being slightly 
more dramatic for the Los Angeles area 
because that region has a large number of 
faults that can now host multifault ruptures. 

Results are also expressed in terms 
of the likelihood of experiencing one or 
more earthquakes in the next 30 years, 
the duration of a typical home mortgage, 
and these values also take fault readi
ness into consideration (how long it has 
been since the most recent event). As in 
UCERF2, the likelihood for magnitude 
6.7 and larger earthquakes somewhere in 
the entire region remains near certainty 
(greater than 99 percent). The likelihood 
is 7 percent for magnitude 8 and greater, 
a 50 percent increase over UCERF2, 
resulting from both the inclusion of mul
ti fault ruptures and the particular readi
ness of some large faults. 

One particularly ready fault is the 
Southern San Andreas, which contributes to 
its continued status of being the most likely 
to host a large earthquake. Specifically, it 
has a 19 percent chance of having one or 
more events larger than magnitude 6. 7 in 
the next 30 years near Mojave, Calif. The 
comparably low values for the Northern 
San Andreas, such as 6.4 percent near 
San Francisco, are partly because of the 
relatively recent 1906 earthquake on that 
fault. In fact, probabilities on two other Bay 
Area faults, the Hayward-Rodgers Creek 
and the Calaveras, currently rival or exceed 
those on the Northern San Andreas, in part 
because they are both relatively ready. 

Compared to the previous model, 
UCERF2, the San Jacinto fault has a 
three-fold decrease in the likelihood of 
magnitude 6. 7 or larger earthquakes. Much 
of this decrease is because of the inclusion 
of more multi fault ruptures, as indicated by 
the factor of 57 increase in the likelihood 
of magnitude 8 and larger earthquakes. 
In other words, the fault has traded some 
moderate-sized events for rare larger ones. 

The Calveras fault, on the other hand, 
has a three-fold increase in the likelihood 
of magnitude 6.7 or larger earthquakes. 
In UCERF2 most Calaveras events were 
well below magnitude 6.7, so the inclu
sion ofmultifault ruptures in UCERF3 has 
increased the frequency of earthquakes 
above magnitude 6.7. 

We have only touched on a few of the 
more important changes between UCERF2 
and UCERF3, and have highlighted only 
some of the influential factors. Many more 
are currently understood, and scientists 
will be further analyzing results and testing 
assumptions for years to come. 

So what do these changes imply with 
respect to seismic hazard, the likelihood 
of ground shaking, as well as for seismic 
risk, the threat to the built environment 
with respect to fatalities and economic 
losses? The answer turns out to be 
entirely dependent on what you are 
concerned about. For example, increasing 
the likelihood of large multi fault earth
quakes, which consequently reduces the 
likelihood of moderate-sized events, may 
increase the risk to tall buildings or large 
bridges, but actually lower the risk to 
residential homes. 

As a consequence, it is difficult to 
make generalizations about the hazard 
or risk implications ofUCERF3 without 
first specifying both asset types and their 
locations. Conclusions will vary depend
ing on whether you are designing a single 
family dwelling in Sacramento, retrofitting 
the San Francisco-Oakland Bay Bridge, 
considering the location of a nuclear 
power plant, laying pipeline across the 
San Andreas Fault, or considering aggre
gate losses over a large insurance portfolio. 
The practical implications will need to be 
considered on a case-by-case basis. 

What Next? 
UCERF3 can now be used to evalu

ate seismic hazard and risk in California. 
In fact, it has already been used for the 
2014 update of the U.S. Geological 
Survey National Seismic Hazard Maps 
(http://earthquake.usgs.gov/hazards/), 
which in tum are used in building 
codes. The California Earthquake 
Authority, which is required by law to 
use the best available science, will use 
UCERF3 to evaluate insurance premiums 
charged to customers, as well as their 
own level of reinsurance. UCERF3 will 
be used in many other risk mitigation 
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Figure 4. Likelihood of magnitude 6.7 or greater earthquakes in the next 30 years, from 2014, on the faults near San Francisco, Calif. 

efforts in the years to come, including 
engineering design of buildings and 
lifelines, loss estimation for catastrophic 
bonds and other risk-linked securities, and 
emergency preparedness, all of which have 
the ultimate goal of increasing public safety 
and community resilience. 

UCERF3 should also serve as a 
reminder that California is earthquake 
country, and residents should always be pre
pared. Simple safeguards include practicing 
"drop, cover, and hold on," securing items 
in your home and workplace that could fall 

during an earthquake, and storing seven
days worth of food and water. Homeowners 
can also consider structural retrofits, such 
as bolting the house to its foundation, as 
well as earthquake insurance options. For 
further guidance on how to prepare for, 
survive, and recover after big earthquakes, 
follow the Seven Steps to Earthquake 
Safety (http:/ /www.earthquakecountry.org/ 
sevensteps). 

Although UCERF3 is a clear 
improvement over the previous model 
(UCERF2), it is still an approximation 

of the natural system. For example, 
it does not model the earthquake
triggering process that produces 
aftershocks, even though we know 
such events can be large and damag
ing. Through the National Earthquake 
Hazard Reduction Program (http:// 
www.nehrp.gov), the U.S. Geological 
Survey and its partners will continue 
to conduct research aimed at improv
ing our understanding of fault behav
ior and estimates of earthquake hazard 
in the future. 
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Figure 5. Likelihood of magnitude 6.7 or greater earthquakes in the next 30 years, from 2014, on the faults near Los Angeles, Calif. 
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Additional Resources: 

For general earthquake information contact 
1-888-ASK-USGS (1-888-275-8747) 
http://earthquake.usgs.gov/ 
http://ask.usgs gov 
or 
SCEC Education and Outreach: 213-740-3262 

For UCERF3 information see: 
http://www.WGCEP.org/UCERF3 

For technical questions contact: 
Edward (Ned) Field: field@usgs.gov 
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Faults 
1 WightWay 
2 Collayami 
3 Mysterious Ridge 
4 Bennett Valley 
5 West Napa 
6 Trout Creek 
7 Point Reyes 
& Gordon Valley 
9 Midland 

10 Franklin 
11 Southampton 
12 Los Medanos-Roe Island 
13 Pittsburg-Kirby Hills 
i4 Clayton 
15 Mt. Diablo No11h 
16 Mt. Diablo South 
17 Pilarc~os 
18 Las Positas 
·19 Orestimba 
W Monte Vista-Shannon 
21 Silver Creek 
22 Ortigalita North 
23 Ortigalita South 
24 Sargent 
25 Zayante-Vergeles 
26 San Joaquin 
27 Reliz 
28 Quien Sabe 
29 Monterey Bay-Tularcitos 
30 Mission 
31 Butano 
32 Dunnigan Hills 
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Map of known active faults in the San Francisco Bay region. The 72 percent probability 
of a magnitude 6.7 or greater earthquake includes the well-known major plate-boundary 
faults, lesser-known faults, and unknown faults. The percentage shown within each 
colored circle is the probability that a magnitude 6.7 or greater earthquake will occur 
somewhere on that fault system by the year 2043. The probability that a magnitude 6.7 or 

~--------- greater earthquake will involve one of the lesser-known faults is 13 percent. 

U.S. Department of the Interior 
U.S. Geological Survey 

1,"~ Tsing information from 
iC) recent earthquakes, 
improved mapping of 
active faults, and a new 
model for estimating 
earthquake probabilities, 
the 2014 Working Group 
on California Earthquake 
Probabilities updated 
the 30-year earthquake 
forecast for California. 
They concluded that there 
is a 72 percent probability 
(or likelihood) of at 
least one earthquake of 
magnitude 6.7 or greater 
striking somewhere in the 
San Francisco Bay region 
before 2043. Earthquakes 
this large are capable 
of causing widespread 
damage; therefore, 
communities in the region 
should take simple steps 
to help reduce injuries, 
damage, and disruption, 
as well as accelerate 
recovery from these 
earthquakes. 

Building damaged in 2014 Sou1h 
Napa earthquake. Photograph by 
Erol Kalkan, U.S. Geological Survey. 
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Likelihood of at least one earthquake greater than a given 
magnitude in the San Francisco Bay region between 2014 
and 2043. 

Earthquake 
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Timeline of magnitude 5.5 and greater earthquakes in the 
San Francisco Bay region 1850-2014. In the 50 years prior to 
1906, there were 13 earthquakes with a magnitude between 
6 and 7, but only 6 earthquakes of similar magnitude in 

Magnitude 
(M) 

JO-year likelihood of at least one earthquake 
in the San Francisco Bay region 

M?.6.0 

M?.6.7 

M?. 7.0 

M?. 7.5 

98 percent 

72 percent 

51 percent 

20 percent 

Earthquake Preparedness Helps 

Early Sunday morning on August 24, 
2014, the residents of Napa, California, 
were jolted awake by a strong, magnitude 
6.0 earthquake. Within 30 minutes, the 
staff of Becoming Independent, a non
profit organization that helps adults with 
intellectual disabilities lead independent 
lives, called the people they serve in the 
affected area. The staff quickly visited 
all of the clients that needed help with 
cleanup and making their homes safe, 
a task made easier because both groups 
were trained in disaster preparedness 
and the clients had emergency kits with 
needed supplies on hand. The South 
Napa earthquake shifted houses off their 
foundations, damaged chimneys, started 
fires, and broke water mains throughout 
the city, causing hundreds of millions of 
dollars in economic losses. Many historic 
masonry buildings in downtown Napa 
were damaged. The earthquake was the 
largest in the San Francisco Bay region 
since the 1989 magnitude 6.9 Loma Prieta 

the 110 years since 1906. The rate of large earthquakes is 
expected to increase from this low level as tectonic plate 
movements continue to increase the stress on the faults in 
the region. 

earthquake and a clear reminder of the 
seismic vulnerability of the region. The 
staff and clients of Becoming Independent 
showed that understanding and preparing 
for these events can improve how we live 
with future earthquakes. 

Why Does the San Francisco Bay 
Region Have Earthquakes? 

The same geologic process that is 
responsible for the San Francisco Bay 
region's beautiful coastlines, bays, hills, 
and valleys is also the primary driving 
force for earthquakes along faults in 
the region. The Bay region is located 
within the active boundary between the 
Pacific and the North American tectonic 
plates, where the Pacific plate slowly 
and continually slides northwest past 
the North American plate. The San 
Andreas Fault, on which two magnitude 
7.8-7.9 earthquakes have occurred in 
historical time, including the 1906 San 
Francisco earthquake, is the fastest 
slipping fault along the plate boundary. 

2 

Other major plate boundary faults in the 
San Francisco Bay region include the 
Hayward, Rodgers Creek, Calaveras, 
Maacama, San Gregorio, Concord, 
Green Valley, and Greenville Faults. 

How Do Scientists Calculate 
Earthquake Probability? 

Scientists rely upon a variety of 
techniques to help understand the rate and 
magnitude of past earthquakes in order 
to estimate the likelihood of future earth
quakes. The Global Positioning System 
(GPS) and other land surveying 
and geologic techniques have allowed 
scientists to make more accurate measure
ments of how the current plate motions~ 
totaling 1.6 inches per year across the San 
Francisco Bay region----distribute stress 
onto these individual faults. Balancing 
plate motions with the slip during large 
earthquakes and slow creep on faults allows 
scientists to calculate average rates of earth
quake occurrence over periods of hundreds 
to thousands of years. ( Continued on page 4) 
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(Continued from page 2). A trench excavated 
across the Hayward Fault in Fremont revealed 
evidence of 12 large earthquakes over the past 
1,900 years. The time interval between these 
earthquakes ranged from about 100 to 210 
years. Historical records indicate that the most 
recent large earthquake on this fault occurred 
in 1868. However, detailed information about 
other past earthquakes in the San Francisco 
Bay region is difficult to obtain because seis
mograph records only go back to about 1900, 
historical accounts are sparse before 1850, 
and there are limited locations where faults 
can be trenched to identify and date prehis
toric earthquakes. 

Calculating accurate earthquake prob
abilities for short periods, such as 30 years, is 
also challenging. Although the 30-year time 
interval is convenient for humans, it is much 
less than the average time between large 
earthquakes on these faults, which can range 
from hundreds to thousands of years. The 
rate oflarge earthquakes in the San Fran
cisco Bay region was high in the late 1800s 
but dropped abruptly after the 1906 San 
Francisco earthquake on the San Andreas 
Fault. Scientists believe that the post-1906 
earthquake rate decreased because the large 
amount of slip along the San Andreas Fa ult 
in 1906 temporarily reduced the stress on 

Seven Steps to Earthquake Safety 

PREPARE 
Before the next big earthquake we 

recommend these four steps that will make 
you, your family, or your workplace better 
prepared to survive and recover quickly: 

II 
..::c..,• . 
~ 

Step 1: Secure your space by identifying hazards 
and securing moveable items. 

Step 2: Plan to be safe by creating a disaster plan 
and deciding how you will communicate in an 
emergency. 

Step 3: Organize disaster supplies in convenient 
locations. 

Step 4: Minimize financial hardship by organizing 
important documents, strengthening your 
property, and considering insurance. 

SURVIVE 
During the next big earthquake, and 

immediately after, is when your level of 
preparedness will make a difference in how 
you and others survive and can respond to 

emergencies: 

Step 5: Drop, Cover, and Hold On when the earth 
shakes. 

Step 6: Improve safety after earthquakes by 
evacuating if necessary, helping the injured, and 
preventing further injuries or damage. 

RECOVER 
After the immediate threat of the earthquake 
has passed, your level of preparedness will 

determine your quality of life in the weeks and 
months that follow: 

Step 7: Reconnect and Restore. Restore daily life 
by reconnecting with others, repairing damage, 
and rebuilding community. 

Adapted from Seven Steps To Earthquake Safety 
http://earthquakecountry.org/ sevensteps/ 
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many of the faults in the region. However, 
the ongoing motion of the tectonic plates 
began rebuilding stresses after the 1906 
event, and earthquakes larger than magni
tude 5.5 resumed during the second half of 
the 20th century. Future large, damaging 
earthquakes in the San Francisco Bay region, 
similar in size to the 1989 Loma Prieta and 
1906 San Francisco earthquakes, may or may 
not be accompanied by the level of earth
quake activity observed in the late 1800s. 

The 2014 Uniform California Earth
quake Rupture Forecast version 3 (http:// 
pubs.usgs.gov/ts/2015/3009/) provides 
an updated estimate of the likelihood of 
large earthquakes in California over a 
30-year time window from 2014 to 204 3. 
The forecast accounts for how fast stress 
is accumulating on each fault due to plate 
motions and the time since its most recent 
large earthquake(s). In updating the prob
ability calculations, scientists used a more 
complete set of faults for the San Francisco 
Bay region than those used in the previous 
(2008) calculations, adding 32 smaller faults 
to the 5 major fault systems. The new study 
has also incorporated more options for how 
multiple faults might rupture together in 
large earthquakes. 

Probabilities of Earthquakes in the 
San Francisco Bay Region 

Smaller earthquakes occur more 
frequently than larger earthquakes. The 
probability that an earthquake of magni
tude 6.0 or larger will occur before 2043 
is 98 percent. The probability of at least 
one earthquake of magnitude 6.7 or larger 
in the San Francisco Bay region is 72 
percent, and for at least one earthquake of 
magnitude 7. 0 or larger it is 51 percent. 
These probabilities include earthquakes on 
the major faults, lesser-known faults, and 
unknown faults. 

The probability of a large earthquake 
occurring on an individual fault in the San 
Francisco region is lower than the probabil
ity of an earthquake occurring anywhere in 
the region. The faults in the region with the 
highest estimated probability of generat
ing damaging earthquakes between 2014 
and 2043 are the Hayward, Rodgers Creek, 
Calaveras, and San Andreas Faults. In this 
30-year period, the probability of an earth
quake of magnitude 6.7 or larger occurring 
is 22 percent along the San Andreas Fault 
and 33 percent for the Hayward or Rodgers 
Creek Faults. Individual sections of these 
faults have lower probabilities for large 
earthquakes to occur ( continued on page 6); 
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Additional Earthquake Resources 

American Red Cross - Bay Area (http://www.redcross.org/local/n01ihem-california-coastal) 

Association of Bay Area Governments (http://resilience.abag.ca.gov/emihquakes.i) 

Bay Area Earthquake Alliance (http://bayquakealliance.org.i) 

California Earthquake Authority (http://\V¥iw.califomiarocks.com/) 

California Geological Survey 

(http:/ /www.consrv.ca.gov le gs/geologic _hazards/ earthquakes) 

Did You Feel It? (http://earthquake.usgs.gov/earthquakes/dyfi/) 

Earthquake Country Alliance (http://emihquakecountry.org/) 

Putting Down Roots in Earthquake Country (http://pubs.usgs.gov/gip/2005/ 15/) 

ShakeAlert-An Earthquake Early Warning System for the United States West Coast 
(http://pubs.usgs.gov/fs/2014/3083/) 

ShakeMap (http://wvvw.cisn.org/shakemap/nc/shake/index.html) 

ShakeOut.org (http://wv-1w.shakeout.org/ca1ifomia!bayarea/) 

Uniform California Earthquake Rupture Fault version 3 Fact Sheet 
(http://pubs.usgs.gov/fs/2015/3009/) 

United Policyholders (http://www.uphelp.org/) 

USGS Real-Time Earthquakes (htt-p:/ /earthquake.usgs.gov/earthquakes/map/) 

( continued from page 5) however, an 
earthquake of magnitude 6. 7 or larger will 
cause strong shaking over a broad area. 
Therefore, it is important to estimate the 
probability of a large earthquake occurring 
anywhere in the San Francisco Bay region. 

What is the Likelihood That an 
Earthquake Will Affect You? 

Earthquake probabilities are only one 
component in the evaluation of earthquake 
hazards. Higher magnitude earthquakes 
have broader areas of intense shaking 
and cause more damage than lower 
magnitude earthquakes. In a magnitude 6.0 
earthquake, strong shaking and damage are 
confined to a localized area, as illustrated 
by the 2014 South Napa earthquake. In 
comparison, the 1989 magnitude 6.9 Loma 

Prieta earthquake caused damage over a 
region nearly 100 miles long. Local soil 
and geologic conditions, bedrock type, 
quality of building construction, and 
susceptibility to flooding ( caused by dam 
or levee failure) can also affect the amount 
of damage at a particular site. This was 
dramatically demonstrated by the 1989 
Loma Prieta earthquake, which devastated 
vulnerable parts of Oakland and San 
Francisco, more than 50 miles from the 
fault rupture. 

How Can You Protect Yourself and 
Your Family? 

Taking simple steps before and during 
earthquakes can help protect you and your 
family, as well as speed your recovery 
from an earthquake. 
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Lack of adequate shear 
walls on the garage 
level exacerbated 
damage to this building 
atthe corner of Beach 
and Divisadero in the 
Marina District, San 
Francisco, during the 
October 1989 Loma 
Prieta earthquake. 

Before the next earthquake: 

• Assess your home and work space, 
identify hazards, and secure moveable 
items. 

• Create an emergency plan and organize 
disaster supplies to sustain you and your 
family for 72 hours or longer. 

• Practice "Drop, Cover, and Hold On" to 
protect yourself when the ground begins 
to shake. Learn and practice what to do 
at home, work, or in school. 

• Stay prepared by repeating these steps 
on a regular basis. For example, reassess 
your preparedness every year and 
participate in the annual Great California 
ShakeOut drill on the third Thursday in 
October. 

Brad T. Aagaard, James Luke Blair, 
John Boatwright, Susan H Garcia 
Ruth A. Harris, Andrew J. Michael, 

David P. Schwartz, and Jeanne S. Dileo 

Edited by Kate Jacques 
and Carolyn Donlin 

For more information contact: 
1-888-ASK-USGS 
(1-888-275-8747) 

http://earthquake.usgs.gov/ 
http://ask.usgs.gov 

https://www.facebook.com/ 
USGeologicalSurvey 
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San Franci~co Fire F al!i:ming Earihqua~ 
c_;.p~s, ,1,•,, '"I• 

San Fram:isco is a.t sig11.ijicwt1. risk due co firt! fo!1,mi1tg t!a11J1q1atke•. Thi; rep0i1. iJ1Mly~eJ 
fife foltm,.·:i11g eai1hq;uake for S;i_:1 Francicco a~, pa.ti c,f a large:r pr,ajec:t u11der-s:al:eu lJy the San 
Fcauci'ico Depai1'.tl1,e11t of Buildc!1g Impechc,n entitled Community J,.ctio11 Pia.ti for Sei.Jrnic 
Safety (C."-..PSS). Thfa :;pec1fic repc,rt" ou £ire foDlo 1.Ymg eilrthqul!.'.,:e, ha;; been ronducted with 
t1'e ~-upport mid as,;is.tam:e Qfthe San fram::i,:::o Fire Department (SFFD). 

A s.tocha£i!ic· model for analyzing fire fo.Jk, 1.:1:i!1g eartbqual:e £.x San Fr:mc1:;c0 ba'.l heen 
de,:efoped, u:ilizing data recei•;:ed :S-;:im CJ.PSS, SE'D ~id other;,,, to a:.;:;e~~ fire fo'.lm1:illg 
ea."1:hqual,:e impact;; i:hi,e to four e,;,.,<tllqu:al:e :;cenarrn:1: n:agnitu.d:e ., 9. 7 .l and 5.5 e·,ent.s. on 
the San .-\:ttdlrea:s fault i1ear San FruieiJco,, .:uid a magmtude 6.9 e<.ent ou the Har,1,ard fault. 
TI1e::;,e e,cent:1 rnu::;.e hig)1 gi:ound 1m::t1om in Sau ffillK:i::;.c0 tk:i: n:,;,.ilt in ground. failure in 
many pai1::;. of the City - ground mc,ciom a.re pillticula.rl'y high in the \\'esterr, ))il11 c,f San 
FrariCB,:o, \1.'hid1 wa:! not yet built up ti:l 19(16 ,md theref::ife i:; :1N prnte:::ted by tbe ::;,?ecial 
high pre::;.Jui;e SFFD Auxili:,ry \Fater Supply Sy&tem ( . .\.\VSS). Depenchng .:in the ::.pe~ifo:: 
e;,,r1.hquake ::.cen,,rio, these ground n:otionJ and gr•:"JIH! fuihm:fi are e::;tiruate<l k, c.flu'.ie OYE:f 
1,DOO breaks m. the fi•Jtfl!ble \V;,ter ::;.y:ite:rL ~;:i tlillt SFFD'1; .\\FSS art::! c:&terr,.:; •sill 'i:::e the o:nly 
c,ource of faefighting 1.vater m many par~:; .c,f tbe City. Tbe . .\.\'\..'SS it:;elf '<1tiH ::J'llstain s;:,1r.e 
damage, forcing SFf'D to fall bflck t0 ci::;tenlJ c,n!:y nl wnie place;;, AJ the ~ame time, SFFD"::;, 
42 iu:e e11git1e1 wiH ahn,c,;;t certainly r1ot be able ID re:.;p,:,n<l tD all rhe po,t-eaitl1g'J-~:e fue::;, 

\Vim:h are e::;.tilluteJ to be ab.;:,m 100 or.1 an~rnge {'<i:ith a 10% cl11n,ce of as n.uny a:::; 1~0} for 
tbe m.:;;gnitude 7, 9 Sru1 ;\.11:irea:, es:ern::. -~ a n!ii'Jlt, the n:et!ic,dc,logy emp'.oyed bere e~l!.illate::; 
igmt1011',, 'buildmg ilmnt ai·eaii a:i1,d dolfar fo~o;e:; f,::,r the four :;ce:ia.n:, e';eut". The~e re;;u[t.'; are 
pre;;et~ied n1 Table A- 1 a:i; range'> withii1 w·hich bssec:; ',•.cill fall half {i,e., 50~ ii) 0f :be tuue 
(eoffe~pciudiiugl:,\. balfthe time the lo:.:ie:. '\\'il: be ouBiJe - tlrni G, ed1er rllOre or le;.1;) than the 
i~Hfkate<l rangea:: . 

Table .-\-1 
Bounds for Lo~se.~ (o Buildings d!ue to Fire Folloning Eartl1quake 

Ignitions 

15% -- 75t\·~ Cmuic.le11ce R:mge 

LOS$ 

$ '!)ilJlOIB 

Tot:il Burntt Building 
Floor :\rea 
m.iL Sq. fi. 

For example, for the l'l'!w 7_9 e1 •. ·e:1t, e~'.iem:iaty a fepeat of,he 1906 eanhquake. bs:.e:l \'.'ill ..:,n 
a,verage be about $7.6 bil1i,.::in, and half me t~ue ,,,:i,11 be more than $-U oillion ;rnd le:.:; tha:i 
$rn3 htllion. :\fore detailed re"ultJ are pr.c:,ented i:1 the report. bu: the :Jig:11ificance 0fthe:;e 
re:;ult~ i~. not ifi their preci~ion,. bu'! rather in their 0veraJ1 :nagn1tude. Tr,e m,.:•,del prc,ducmg 
tf,e.:;e re~ults, \Vas validated by ;i;:iplu::ati,:sn tc, the 1989 1..0:112 ?neta e,·ent, and examined for 
methccfo.iogi,'.'.ai ru1d p-arametfic s,en~,ith,i:y, -.•:ith :;atbfo.::w,--y fe:.;u[b. 

A nruuber of opp01tunities ex.t~.t f,br reducing the foe ±0lh,\'ing eil11.bq1131~e ui San Fracei;;c.:,, 
bdud.ing further in1ptot·emeut:. ii, rel:iribiliry ofpcif..1:-eai1hqual-:e water ~upply, further ;;•.ippcn: 
fof :NERT, anci greater uaiim1g for thi; pr0ble1n 1:.:,=· SFE) o.ffi:::etii .:1nJ ft.refightee;. 
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PROPOSITION A 

FIRE PROTECTION SYSTEM IMPROVEMENT· BONDS, - YES 273 
1986. To Incur a bonded Indebtedness of $46,200,000 NO • 274-
for the Improvement of the fire protection system 
within the City and County of San Francisco. 

Analysis 
by Ballot Simplification Committee 

-THE WAY IT IS NOW: Since, the 1906 earthquake and 
fire, the San Francisco Fire Department has had pro
grains to·improve its fire protection system. A bond 
issue in 1977 paid for the most recent improvements, 

· including anextension of the high pressure firefight
ing water system which operates independently from 
the City's domestic water supply. However, there are 
still parts of the City which are not served by that high 

_ pressure system. 

THE PROPOSAL: Proposition A would authorize the 
~ity to borrow $46,200,000 by issuing general obliga
tion bonds. This money would pay for improvements 

_ in· San Francisco's fire protection system. These 
improvements would include extending the high pres
sure system, construction of new cisterns in residen--

Controller's Statement on ''A'' 

City Controller John C. Farrell has issued the follow
ing statement on the fiscal impact of Proposition A: 

"Should the proposed Resolution be authorized and 
wtien all bonds shall have been issued on a twenty (20) 
year basis and after consideration of the interest rates 
related to current municipal bond sales, in· my opinion, 
it is estimated that approximate costs would be: 

Bond Rede~ption $46,200,000 
Bond Interest 38,808,000 · 
Debt Service Requirement $85,008,000 

''Base4 on a single bond sale and level redemption 
schedules, the average annual debt requirement for 
twenty-two (22) years would be $3,864,000 which 
amount is equivalent to approximately one and twenty 
hundreths cents ($0.0120) in the current tax rate." 

tial areas, installation of a high pressure pump station 
at Lake Merced, construction of an emergency opera
tions center, and other projects: The interest and prin
cipal on general obligation bonds are paid out of ~ax 
revenues. Proposition A would require an increase in 
the property tax. 

A YES VOTE MEANS: If you vote yes, you want San 
Francisco to issue general obligation bonds totalling 
$46,200,000 to make certain improvements in the 
City's fire protection system. 

A NO VOTE MEANS: If you vote no, you do not want 
San Francisco to issue bonds for these improvements 
in the City's fire protection system. 

_ How "N.' Got on the Ballot 
On July 28 and August 4 the Board of Supervisors voted 8-0 in 

favor of the ordinance placing Proposition A on the ballot. 
The ordinance was signed by Mayor Dianne Feinstein on August 

6. 

THE FULL LEGAL TEXT 
OF PROPOSITION A 

APPEARS ON PAGE 96 

NOTE: YOUR POLLING PLACE 
-. MAY HAVE CHANGED. 

PLEASE REFER TO MAILING 
LABEL ON BACK COVER. 

NO ARGUMENT WAS SUBMITTED AGAINST PROPOSITION A 
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Fire Protection· Bonds 
ARGUMENT IN FAVOR OF PROPOSITION A 

In 1906, as dawn was about to break on April 18, a giant earth
quake hit the City, touching off 52 separate fires. Those downtown 
swiftly joined in a huge conflagration that swept westward from the 
waterfront, leaving much of the City in ruins. 

If another major quake sti'ikes-(and seismic experts say it will, 
but they can't pinpoint when), the City must be prepared. 

Our firefighters must have sufficient water to fight spreading 
fires and quickly to control them. That's the only way our City will 
survive. 

In 1906, water mains broke and left the City defenseless. 
Proposition A will assure.adequate water in every neighborhood 

throughout the City.· 
Proposition A will provide $46 million in general obligation 

bonds to expand and improve emergency water supplies throughout 

the City. Residential areas will be provided with underground cis• 
terns, and the high-pressure water supply system will be extended. 
Suction hose connections to City lakes, San Francisco Bay and the 
Pacific Ocean will provide additional millions of gallons of water. 

These emergency fire-fighting water supplies are necessary to 
protect our homes, schools, hospitals, churches and other struc
tures from the threat of fire that inevitably comes with a monstrous 
quake. 

This increased fire protection will benefit the entire City and all 
who live, work and vist here. 

Vote Yes on Proposition A. 

Dianne Feinstein, Mayor 

·ARGUMENT IN FAVOR OF PROPOSITION A 
As a· result of the earthquake and fire in 1906, San Francisco 

suffered great destruction and devastation from the conflagration 
which followed, including the destruction of28,000 buildings. 

Due to broken water mains caused by the earthquake, the San 
Francisco Fire Department was unable to stop the fire from getting 
out of control. 

·Proposition A will provide for the expansion of a high pressure 
fire-fighting water system to the residential districts of the City, 
which will be critical in emergency situations. 

Underground cisterns also will be conslructed in the outer 
residential districts to provide emergency water supply in areas not 
served by the high pressure system. 

High.pressure system gate valves will be motorized with emer
gency battery powerpacks so they can be opened and closed in an 
emergency when normal power is disrupted. 

Suction connections will be provided to San Francisco Bay, the 
Pacific Ocean, and City lakes so that fire department pumpers can 
quickly connect and pump water from these large bodies of water to 
any fires. 

A pumping station for the high pressure system will be con-

structed at Lake Merced to provide an important source of water 
from the western part of the City. 

An ~mergency Operations Center will he built to provide a com
mand center for operations· in earthquakes and other major 
disasters. 
· The recent fire and explosion in the Hunter's Point district dem

onstrated the critical need for water supplies in a major fire. The 
broken water main caused·by the explosion severely hampered the 
Fire Department in controlling this major fire. This is an example 
of what can happen wheri normal water supplies are disrupted. 

Increased earthquake activity in California demonstrates the im
portance of this Proposition. 

The fire department can function only if an adequate water sup
ply exists. Proposition A, will provide an emergency fire-fighting 
water supply for the City, and ensure _that fires will not get ou·t of 
control due to lack of water, following an earthquake. 

We urge all citizens to vote yes on Proposition A. This is protec
tion for your home and y~ur City. · 

-Submitted by the Board· of Supervisors 

ARGUMENT IN FAVOR OF PROPOSITION A .. 
The Fire Commission and Chief of Department urge a YES vote 

_on Propositon A-a $46.2 million Earthquake Preparedness 
Program. 

This construction Program is designed to provide an updated and 
expanded emergency water supply system so that all areas of the 
City and County of San Francisco will be protected in case ofa con
flagration following an e!lrthquake or other disaster. 

The major components of the Program are: high-pressure water 
supply extensions, underground cisterns, pumping station, emer
gency operations center, suction hose connections to the Bay and 

lakes, and a study to determine fire station reconstruction needs 
and their earthquake safety. 

Help the San Francisco Fire Department provide increased fire 
protection. VOTE YES ON PROPOSITION A. 

Henry E. Bennan, President, fire Commission 
C11rris McClain, Vice President, Fire Commission 
Jua11lra Del Carlo, Commissioner, Fire Commission 
Ric/1ard J. Guggenhlme, Commissioner, Firc,Commission 
Anne S. Howden, Commissioner, Piro Commission 
Emmet D. Condon, Chief of Depllrtmcnt · 

Argument, printed on thlo pogo oru the opinion ot tho outhora and have not been checked for accuracy by any otflclal agency. 
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Fire Protection Bd.nds 
ARGUMENT IN FAVOR OF PROPOSITION A 

San Franciscans will not forget, nor should_ they,· the tragic 
Bayview/Hunter's Point fire on April 4, 1986. Coincidentally, two 
earthquakes rocked the. Bay Area · in the w~ks . following -the 
Bayview fire. 

· Following the Bayview fire, I requested· Board of Supervisors 
hearings to investigate the adequacy of San Francisco's emergency 
water supply in the Bayview, -Ingleside, Balboa Terl'l!ce, Ocenn
view, Lakeside, Forest Hill, Crocker-Amazon, St. Francis Wood, 
West Portal, Diamond Heights, Visitacion Valley, Merced ~nor, 
Excelsior, Portola, Silver-Terrace, Miraloma Park, Forest Knolls, 
Inner Sunset, Lakeshore Acres, Monterey Height.-., and Outer Mis
sion neighborhoods, and to implement a program to correct defi
ciencies in our emergency firefighting capabilities. From these 
hearings and deliberations of the Fire Commission, Proposition A 
emerged. · 

VOTE YESJ)N A. 
Proposition A is a $46,200,000 general obligation bond issue to 

construct a comprehensive emergency water supply system and an 
emergency operations center for firefighting in the event of a 
disaster. · · 

That may seem like a lot of money, but it represents, in this case, 
a prudent, far-sighted investment in San Francisco's future. Unfor
tunately, we can't guarantee another Bayview-type fire won't hap
pen. But we can be better prepared if one does happen, and 
significantly reduce the risk to life and property in the Bayview, 
Hunter's Point, the Outer- Mission, and all of the West of Twin 
Peaks area: 

Please vote "Yes" on A. 

Quentin L. Knpp, Supervisor 

-ARGUMENT IN FAVOR OF PROPOSITION A 
Earthquakes are a major concern to all of us who live in Califor

nia, and a potential cause of disaster for San Francisco. Following 
a major earthquake it is highlylikely that multiple fires will occur. _ 
S_an Francisco with its highly congested blocks of wooden buildings 
would face a conflagration (fire storin), if a major earthquake 
caused water supplies to be disrupted. . 

· Proposition A, as an Earthquake Preparedness measure, is very 
important for San Francisco. It will provide for Emergency Water 
Supply necessary for fire fighting." 

' 

. , We urge all citizens to VOTE.YES ON PROPOSITION A, -~. . 

Bruce Bolt, Professor of Sei~niology 
Karl V. Steinbrugge, Past-Chairman 

California Seismic Safety Commission 
Charles Scawthom, · Structural Engineer 
Joe J, Litehiser, Sei_smoiogist 
Donald H. Cheu, M.D., Vice Chairman 

Governor's Earthquake Tusk Force 

ARGUMENT IN FAVOR OF PROPOSITION A 
-
_ We support this important Earthquake Preparedness Program. 
VOTtii:YES ON PROPOSITION A. 
Willie L, Browri, Jr., Speaker of Assembly 
Michael Hennessey, Sheriff 
Morris .lkmstein, President, Airports Commission 
Douglas Engmann, Commissioner, Board of Permit Appeals 
E, L. ~lend, President 
Anne Halstead, Commissioner, Port Commission 

Thomas E. Hom, Prcsident,'War Memorial Board of Trustees · 
Melvin D. Lee, Commissioner, Redevelopment Commission 
Roben J. McCarthy, Vice President, Board .or hnnit Appeals 
Al Nelder, Commissioner, Police Commission 
Michael Salama, Member, S.P. Parking Commission 
William K. Coblentz, Attorney 
Gordon J. Lau, AttomcY, 
Stel'i!n i: Swig, Attorney 

ARGUMENT IN FAVOR OF PROPOSITION A 
Fire. Protection for San Francisco's neighborhoods is a vitalfac

tor. Emergency Water Supplies for fire fighting are necessary so 
that the · Fire Department can provide ample protection to our 
homes in the event an earthquake damages water mains as occurred 
in 1906. · · 

Proposition A will ex.pnrid. and improve the Fire Department's 
Emergency Water Supplies. 

• Suction hose connections for pumpers will be provided to City 
lakes, S.F. Bay and Pacific Ocean. 

• Underground cisterns will be provided in residential areas. 
• The High-Pressure System will be ex.tended to outer residen-

tial districts. 
_ The cost of Proposi~iori A is .0120 cent ·per $100 valuation on the 

property tax;· this means a home valued at $150,000 would pay 
$17.16 per year for this protection. This is highly cost effective in-
surance for our homes. : -

We urge nil citizens to VOTE YES ON PROPOSITION A, 

Mari:uerlte A. llbrren 
James J. Jffi/sh, Jr. · 
Dorothy .Agnes McDougall 
Andrew Jones 
Geof81! L. Newkirk 

Jess T. Esteva 
Dolph Andrews 
Norman v. Htch.rler 

Argument• printed on thli page are the opinion of the authora and have not bean checked lor accu"cv gy ilny official agency. 
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Fire .Protection Bonds 
ARGU.MENT IN FAVOR OF PROPOSITION A 

Fire Protection and Earthquake Preparedness concern all school 
· officials in San Francisco. 

Proposition A is an important program that will provide Erner-. 
gency Water Supplies For Fire Fighting throughout the City. 

When a major earthquake strikes, the Fire Department must have 
a dependable water supply to protect our families, homes and 
schools. 

Earthquakes cannot be stopped, but we must have water to stop 
the fires that will occur. 

We ask all- citizens to join us and VOTE. YES ON PROPO
SITION A. 
Myru A. Kopf, President, Bourd of Education 
A. Richard Cerbatos, Vice President, Board of Education 
Ubby Denebeim, Member, Board of Education 
JaAnne Miller, Member, Board of Education 
Benjamin 1bm, Member, Board of Education 
Sodonia M. Wilson, Member, Board of Education 
Rosario Anaya, Member, Board of Education 
Ernest C Ayala, President, S.F. Community College Board 

. Al Vidal, Principal, Washington High School 

ARGUMENT IN FAVOR OF PROPOSITION A 
Improved and expanded Emergency Water Supplies for fire 

fighting in San Francisco are a necessary factor to prevent another 
conflagration (fire storm) from sweeping the City as occurred in 
1906. 

Our central ·business and financial districts are the economic 
heart of the City; the residential districts contain the homes of our 
citizens. 

Proposition A provides increased fire protection to our high-rise 

buildings and our homes., 
Earthquake preparedness and protection from the ravages of fire 

concern us all. As civic leaders of San Francisco we urge all 
citizens to VOTE YES ON PROPOSITON A~ 

Lee Dolson, General Manager, Downtown Association 
· James R. Bronkema, President, Embarcadero Center 

ARGUMENT IN FAVOR OF PROPOSITION A 
We can bet that most of you have seen the circles of bricks encom-

. passing certain intersections in some neighborhoods in San Fran
cisco. These circles mark underground water cisterns that were 
constructed "after" the devastating earthquake and fire in 1906. 
Many neighborhoods in San Francisco built after · 1912 are NOT 
serviced by this alternate water system. · 
· Proposition A would provide a City-wide emergency water sup

ply system to protect our homes and neighborhoods. 

We cannot ·prevent earthquakes but we can take prec{lution 
against fire ... the biggest threat to San Francisco . 

We urge a YES vote on Proposition A ... fire protection for our 
f.amilies no matter where they may be in our City. 

Nancy Honig 
Roxanne Mankin 
Jane McKaskle Murphy 
Bemlce E. Ayala 

Chtryl Arenwn 
Gi11a Moscone 
Jonnie B. Johnson 

ARGUMENT IN FAVOR OF. PRO~OSITION A 
Earthquake Preparedness and increased fire protection are of 

vital concern to all citizens of San Francisco. 
VOfE YES ON PROPOSITION A. · 

Robert Bacci 
Michael Bemick 
Susan Bierman 
Frank T. Blackb11rn 
Rev. Dr. Amos C Brown 
Sally Brunn 
Stafford B1ickley 
Michael Chan 

Charles D. Cresci 
Rosemary DeGregorlo 
1bdd Dickinson 
H. ~/ton Flynn 
Ron Hubennan 
Ralph Hurtado 
David Jenkins 
AgarJalcks 

Carole Migden 
Pvl/y V. Marshall 
A.licia Kung 
Thomas F. McDonough 
Tony Kilroy · 
Leroy King 
David Looman 
Christopher Martin 
PeterMez.ey 
Marilyn Miller 
Jeff Mor/ 
Sandy Mori 
Yoshlo Nakashima 

Mirchell Omerberg 
Ed1vard J. Phipps ·. 

· Undo Pvst 
Thelma Shelley 
Robert J. 1111/y 
Yori lffida 
Evelyn Wilson 
Prinsy Pa11zio lffiller 
Brnce W. Lilienthal 

, Jim Jlbchob 

ARGUMENT IN FAVOR OF PROPOSITION A 
Pure self interest dictates that we provide an abundant _and 

surplus supply of "fire protection" water for EVERY part of San 
Fruncisco, not just half of it! VOTE YES! 

W. E O'Keeffe, Sr., San Francisco Tuxpayers Association 
.\ 

A,vumcinr. printed on this p11ge aro tho opinion or tho ~uthora and h11vo not boon chocked for accuracy by any orrtclal agency. 
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Fire .Protection Bonds 
ARGUMENT IN FAVOR OF PROPOSITION>A 

Emergency water supplies for fire fighting are vital for San Fran
cisco. On April 4, 1986, an explosion and fire · occurred in the 
Bayview District, causing nine deaths: The disrupted water supply 
caused by the explosion, severely hampered the Fire Department in 
controlling this fire. 

In the event of a major earthquake it is highly likely that water 
mains will be damaged throughout San Francisco. Proposition A 
will provide for 94 underground cisterns to be built in residential 
areas where few emergency water supplies now exist. The Bayview 

fire demonstrated the need for emergency water supplies for fire 
fighting. 

Protect your neighborhood and home. 

VOTE YES ON PROPOSITION A. 
Concerned Citizens for Improved Fire Protection · 
Michael frew, Chairmen 
John Holt 
Robert L. Kreuwerger 
Ed F. ltmerson · 

Michael S. Newman 
Mel S. Nel\lJJlan 
Jack-R. Brower 
August J. Nevolo 

ARGUMENT IN FAVOR OF P .. OPOSITION A 
San Franciscans remember what happened in 1906. The fires that 

occurred after the earthquake swept the City and left many thou
sands ofpeople homeless. 

Proposition A is a common sense program to provide Emer
gency Water Supplies for Fire Fighting throughout the City. This 
would ensure that fires would not get out of control due to lack of 
water supply. 

This $46.2 million bond issue n~eds a two-thirds vote. As a 
fooner member of the Board of Supervisors and ~~ighborhood 
businessman, I urge all citizens to vote for this important program. 
It is protection for your family, home and city at a very low cost; it 
makes sense in both human and economic terms. · 

VOI'E YES ON PROPOSITION A. 
John Barbagelata, Realtor 

ARGUMENT IN FAVOR OF PROPOSITION A 
- Proposition A assures San Francisco residents of on-going prep
aration which is the best defense against a major disaster
.earthquake, conflagration, or an explosion. 

San Francisco Fire Fighters regard this measure as the first:step 
.in the earthquake preparedness program. 

Control disaster with expanded fire protection! 
San Francisco Fire Fighters urges a YES vote on Proposition A. 

James T. Ferguson, President, 
San Francisco Fire Fighters Local 798 

ARGUMENT IN FAVOR OF PROPOSITION A 
Fire Protection is a serious cuncern for all citizens ·of San Fran-

. ciscq, We, the working Fire Chiefs of San Francisco are well aware 
of wiiat happened in 1906; when fires occurring after the great 
earthquake burned thousands of buildings and left over 200,000 
homeless . 

. Th.e quake caused hundreds of breaks in water mains and the lack. 
of water supplies prevented the Fire Department from controlling 
the fire. 
. We do not want this to happen again: 

Proposition A will provide Emergency Water Supplies for Fire 
Fightl[!g, The following installations will be placed in our neigh
borhoods to protec\ our homes. 

• 94 underground cisterns will be built. 
• 56 suction'hose connections for pumpers will be provided to 

City lakes, S.F. Bay and Pacific Ocean. 
• The High-Pressure System will be extended to residential 

areas. 

• Improvements to tanks, reservoirs, pump stations, including a 
new pump station at Lake Merced and an Emergency Operations 
Center. 

The recent fire in the Bayview District that took nine lives dem- .. 
onstrated how important water supplies can be. The damaged water 
supply caused by the fire and explosion seriously hampered Fire 
Department efforts to control this major fire. 

We as the working Fire Chiefs who actually run the day-to-day 
field operations in San Francisco urge ~11 citizens to support this 
important measure. 

VOTE YES ON J>ROPOSITION A. 

John W. Flaherty 
President, The San Francisco Fire Chiefs Association 
Gary J. 1brrel' 
Secretary, The San Francisco Fire Chiefs Associa.tion 

· ARGUMENT IN FAVOR OF PROPOSITION A 
Fire safety can be improved by voting FOR Proposition A and 

AGAINST BART director Eugene Garfinkle. BART's a fire trap. 
'Jbm Spinosa, BART Board candidate 

Argumonta printed on thl11 page are the opinion or the 11uthol'II and havo not been checked lor accuracy by any orrtclal agency. 
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Fire -Protection Bonds 
ARGUMENT IN FAVOR OF PROPOSITION A 

Earthqualce Preparedness ~nd Fire Protection llfe vital factors for · 
all citizens. ; . 

VOTE YES ON PROPOSITION A. 
,{ Cecil WIiiiams, Olide United Methodist Church 
Bob Burry, President, S,F, Police OfficenJ Association 
William Corvin, President, California StelllII Company 

J .. M. Eaneman, President, AMC Cancer Research B011rd of DirectonJ 
George Foos, Chairman, Great Western \ulue Centers . ,· 
Rev. John L .. Green, Choplain, S.F. Fin: Department . · 
Albert S. Samuels, fr., Past President; Market S1reet Projecl 
Harvey Ma11hews, Bll}'vicw-Hunter's Point Demcicnitic Club , · 
Arthur Goedewaagen, President, Su.nsct-Parkside Education & Action Commiltee 

ARGUMENT IN FAVOR OF PROPOSITION A · · 
Prior to the Great Earthquake and Fire of 1906, San Francisco 

Fire Chiefs had always insisted the City was riot prepared for a 
major disaster. History proved them correct. Today, 80 years later, 
San Francisco's preparation is still not adequate. 

When each of us was Chief of Department, we emphasized the 
need for the additional preparedness necessary to prevent a sweep
ing fire stor.m or catastrophic disaster. That state of preparedness 
has yet to be attained. However, Proposition A offers a once-in-a
life opportunity to protect life and property, thmugh preparation, at 
an extremely minimal cost. This opportunity should not be missed. 

Proposition A will provide the nec,essary water supplies vital to 
preventing another conflagration of the 1906 magnitude! 

Proposition A will expand the high-pressure firefighting water 

supply system beyond the commercial· areas into the residential 
neighborhoods! 
- Proposition A will greatly improve fire defenses not only in the 

western part of San Francisco but City-wide as welll 
Proposition A will ensure that San Francisc~ is no longer one of 

the few remaining major cities with a sub~standard Emergency 
Operations Center for.command•and control during disasters and 
earthquakes! 

As former San Francisco ,Fire Chiefs, we urge you to VOTE 
"YES" ON PROPOSITION A., . ' 
William R Murray, Chief, San Francisco Fire Department, Retired 
Keith P. Ca/den, Chief, San Francisco Fire Department, Retired 
Andrew C. Casper, Chief, San Francisco .Fire Department, Retired. 

ARGUMENT IN FAVOR OF PROPOSITION A 
• Yes on Proposition A. 
• Local fire ~hiefs have· warned about. grave BAR'I: fire catas-

trophe dangers. End disregard of public safety: 
- San Franciscans for BART•Safety 

ARGUMENT IN FAVOR OF PROPOSITION A 
· This is a vital issue for S!in Francisco. Emergency Water Sup

plies for Fire Flghtfng must be provided throughout the City. 
Many fires will occur if a major earthquake strikes San 

Francisco. 
. The Fire Department needs a water suply to prevent a conflagra

. tion (fire storm) from occurring again, as it did in 1906. 
Earthquakes are a geologic fact of life and ca·nnot be prevented, 

but we can prepare for the fires that ·wm occur, this makes sense for 
all citizens. 

VOTE YES ON PROPOSITION A. 

Philip S. Day, Jr. 
Director, San Francisco Office of Emergency Services 

Richard Eisner, Earthquake Preparedness Consultant 
Jelena Pantelic, Chairperson, Disaster Preparedness Committee . 
Joe Posil/ico, Emergency Services, Salvation Army 
Peter Ashen, Disaster Director, American Red Cross 

. ARGUMENT IN FAVOR OF PROPOSITION A . 
San Francisco Council of Civic Organizations endorsements: 
Proposition A.;.,.. YES 
Proposition M- YES 

Terence Faulkner 
President, San Francisco Council of Civic Organizatio11s 

ARGUMENT IN FAVOR OF PROPOSITION A 
Earthquake Preparedness and providing Emergency Water Sup

plies for Fire Fighting are of vital importance to San Francisco. 
VOfE YES ON PROPOSITION A. 

Donald J. Blrrer, Director of Public Worka 
Fronk M. Jordan, Chief of Police 

Dean Macr/s, Director of Plnnnlng 
Rudy Nothenberg, Ocncml Mnnugcr, Public Utilities 
William Stead, Ocncrnl Munugcr, Municlpul Rall~uy 
David Werdegar, ·M, D. M. P. H,, Director of Public 'Hcnlth 
James D. Cooney, Gcncml Munugcr, S.F. Wutcr Dcpmtmcnt 

Argument• printed on thla p11ge are tho opinion of tho authora and havo not boun checked for accuracy by any offlcl1I agency. 
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Victor Makras, President 

FIRE COMMISSION 
City and County of San Francisco 

Gavin Newsom, Mayor 

Stephen A. Nakajo, Vice President 

George Lau, Commissioner 

Andrea Evans, Commissioner 

698 Second Street 
San Francisco, CA 94107 
Telephone 415.558.3451 

Fax 415.558.3413 
Monica Quattrin, Commission Secretary 

SAN FRANCISCO FIRE COMMISSION 

RESOLUTION 2010-01 

ENCOURAGING THE FIRE DEPARTMENT TO PURSUE GRANT FUNDING IN THE AMOUNT 
OF $9.785 MfLLION FROM THE FEDERAL GOVERNMENT, TO EXPAND THE DEPARTMENT'S 
PORTABLE WATER SUPPLY SYSTEM. 

WHEREAS, The uniformed employees of the San Francisco Fire Depatiment (SFFD) respond to 
approximately 100,000 incidents a year; and, 

WHEREAS, It is the responsibility of the SFFD and its members to protect the lives and propetiy of the 
citizens of San Francisco from the effects of natural disasters; and, 

WHEREAS, The United States Geological Survey has issued increasingly frequent warnings of the high 
probability of a potentially catastrophic earthquake in the San Francisco Bay Area during the next thirty 
years; and, 

WHEREAS, World renowned scientists, whose area of expe1iise is the modeling of the destructive effects 
of earthquakes on underground infrastructure, have identified the domestic water system of San Francisco 
as highly vulnerable to catastrophic failure in the event of a major Bay Area earthquake; and, 

WHEREAS, World renowned scientists, whose area of expe1tise is the modeling of the spread of fire 
following earthquakes in modern urban settings, have predicted that there is a high likelihood that San 
Francisco will be subject to multiple simultaneous conflagrations following a major Bay Area earthquake; 
and, 

WHEREAS, The assessed value of the real estate in San Francisco subject to property taxation exceeds 
$100 billion; and, 

WHEREAS, The spread of fire following earthquakes in a modern urban setting typically is responsible 
for as much as 75% of the total dollar loss that results; and, 

WHEREAS, Loss of life following an earthquake in a modem urban setting is greatly exacerbated by the 
effects of resultant fires in buildings where occupants have been trapped by structural collapse; and, 

WHEREAS, The Auxiliary Water Supply System does not cover the entire geographic areas of the City 
and County of San Francisco; and, 



WHEREAS, The SFFD's P01table Water Supply System has been proven effective in the above-ground 
transmission of water for fire fighting purposes; and, 

WHEREAS, The Portable Water Supply System works in conjunction with and can supplement the 
existing Auxilia1y Water Supply System, and therefore the P01table Water Supply System is capable of 
partially mitigating the possible lack of domestic water system availability following a major earthquake; 
and, 

WHEREAS, the number of units currently comprising the SFFD's existing Portable Water Supply System 
is not adequate to supply all areas of San Francisco where the Auxilia1y Water Supply System does not 
extend; and 

WHEREAS, the proposed design for expanding the P01table Water Supply System has been shown to be 
a highly cost effective and functionally adaptable method of providing the means by which firefighters 
can attack multiple conflagrations simultaneously; 

WHEREAS, the SFFD is working with Senator Dianne Feinstein and Speaker of the House Nancy Pelosi 
in seeking these grant funds, now therefore, be it 

RESOLVED, That the Fire Commission encourages the Fire Department to actively pursue grant funds in 
the amount of $9.785 million from the Federal government, to expand the Portable Water Supply System 
and train SFFD uniformed members, the Fire Reserve, and other members of the community who may 
assist the SFFD in times of disaster. 

Adopted at the Regular Meeting of the San Francisco Fire Commission on January 14, 2010. 

Ayes: 
Nays: 

4 (Makras, Nakajo, Lau, Evans) 
0 

Monica Quattrin, Commission Secretary 
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Frequently Asked Questions -
Fire Suppression Water Systems Services of the San Francisco Public UtiHties Commission 

The Auxiliary Water Supply System (AWSS) is a non-potable fire-suppression water system that was built the 
decade following the catastrophic 1906 San Francisco earthquake. The purpose of the AWSS is to provide the 
San Francisco Fire Department (SFFD) with a high-pressure fire suppression water system that can be utilized 
during large fires. The system is vital for protection against the loss of life, homes, and businesses from fire 
following an earthquake and non-earthquake multiple-alarm fires. 

There are two aspects of the AWSS that are critical to its success: 

1. Distribution infrastructure: The AWSS consists of over 135 miles of high-pressure pipeline and 
hydrants. The system utilizes approximately 30 seismically-reliable motorized valves, allowing the 
SFPUC to valve off sections of the system, to ensure that pressure is maintained in areas where 
fires are occurring. 

2. The water supply that feeds into the AWSS distribution infrastructure. The primary source of 
the AWSS is the SFPUC's Hetch Hetchy Water System. 

The original AWSS system consisted of three reservoirs and two seawater pumping stations. Their capacities: 

• 10.5 million gallon Twin Peaks Reservoir, 

• 0.5 million gallon Ashbury Heights Tank, and 

• 0.75 million gallon Jones Street Tank. 

• Seawater pump station #1: 10,000 GPM (located in SOMA) 

• Seawater pump station #2: 10,000 GPM (located near Aquatic Park) 

In 2010, the management of the AWSS was transferred to the San Francisco Public Utilities Commission 
(SFPUC). A shared goal of the SFPUC and SFFD is doing the following to expand and improve the reliability of 
the water supply serving the AWSS. The agencies have undertaken the following to do so: 

• 95% completion of the $4.8 billion Water System Improvement Program (WSIP), providing robust 
seismic upgrades to the pipelines, reservoirs, and infrastructure that supply water to San Francisco 
and the greater Bay Area; 

• Added a larger pipe to increase the speed of re-filling the Twin Peaks reservoir from the 11 million 
gallon Summit Reservoir; 

• Connecting the 70 million gallon South Basin of the University Mound Reservoir to AWSS 
(expected completion in 2018); 

• Replaced the engines and installed remote control capabilities for Seawater pump station #1 to allow 
for remote operation; 

• Structural and seismic upgrades of Seawater pump station #2 (expected completion in 2020); 

• Designing the installation of a pump station at Lake Merced to feed into the AWSS in the future if 

funding is available; 



• Analyzing the usage of the 90 million gallon North Basin of Sunset Reservoir as a water Supply for a 
Potable AWSS in the Sunset and Richmond Districts; and 

• Investigating the installation of a seawater pump station at Ocean Beach to serve as a secondary 
source of water for fire suppression for the Sunset and Richmond Districts. 

In addition to the AWSS, the SFPUC's low-pressure drinking water system and its low-pressure hydrants, as well 
as approximately 180 cisterns throughout San Francisco, can be pumped and utilized by SFFD Fire Trucks for 
fire-suppression. 

The AWSS was built after the 1906 earthquake, and its location, primarily in the northeast portion of 
San Francisco, corresponds to the location of the central business district and the majority of the city's 
population at that time. 

The San Francisco Public Utilities Commission (SFPUC), SFFD, and San Francisco Public Works (SFPW) are 
committed to increasing fire protection throughout San Francisco. Since the passage of the Earthquake Safety 
and Emergency Response Bond in 2010, the three agencies have been implementing projects to improve the 
system's seismic reliability and range of coverage. The three agencies will continue to implement projects 
utilizing new and proven technologies that improve upon the original system design. There have been many 
advancements in earthquake resistant pipeline design and materials, hydrants, and seismic valves since the 
early 1900s, and the SFPUC intends to use the best possible technology available to meet the performance 
standards of the SFFD. Please standby for future updates to the SFPUC web page for images, graphics, and 
maps showcasing the original AWSS system, recent upgrades, and future projects. 

The SFFD owned and managed the AWSS and the fire hydrants on the potable water system from the early 
1900s until 2010. During this time the SFFD collaborated with staff from San Francisco Public Works (SFPW) 
to implement upgrades to the system. In 2010, the AWSS was transferred to the SFPUC, the City's experts in 
water supply piping systems. By bringing in the SFPUC to work with SFFD and SFPW, City leaders created an 
interagency team with all of the expertise needed to manage, operate, and update the AWSS. 

The SFFD is considered the end user of the system, and therefore system improvements and expansion 
completed by SFPUC must meet the rigorous and high-quality standards of the SFFD. The SFFD and SFPUC 
meet monthly to discuss operations of the AWSS, report on maintenance activities, review capital and 
developmental project design and status, and communicate on policies and procedures that affect both 
departments. 

This partnership presents the best of both worlds for San Franciscans. The women and men of SFFD are 
internationally-recognized for their expertise, experience, and bravery in fighting fires. Similarly, the SFPUC, 
with its Hetch Hetchy Water System, is recognized as one of the top water agencies in the world. The SFPUC 
has hundreds of engineers that are experts in designing, expanding, and improving water systems. Additionally, 
the SFPUC has over 80 plumbers and dozens of construction management experts in-house that are dedicated 
to providing high-quality maintenance and oversight of the construction projects needed to keep the AWSS 
functioning for the SFFD's use. 

With the two agencies working together, in partnership with SFPW, the City of San Francisco has the experts it 
needs to successfully operate, expand, and improve the AWSS. 



When the SFPUC took over control of the system, the agency worked with SFFD to complete a review of all 
existing facilities and a comprehensive Planning Study. 

The analysis modeled the hydraulic reliability of the existing AWSS after a major earthquake. In this context of 
this study, hydraulic reliability is defined as the percentage of the water needed by SFFD to fight fires that would 
be met by the AWSS and other sources after a 7.8 earthquake on the San Andreas Fault. 

Our analysis showed that the 2010 AWSS was 47% reliable, and thus only able to provide about half of the 
water needed for city-wide firefighting following a 7.8 earthquake. Utilizing this information, the SFPUC, SFFD, 
and SFPW identified projects that would increase system reliability and could be funded by the 2010 and 2014 
Earthquake Safety and Emergency Response (ESER) Bonds authorized by San Francisco voters. Decisions on 
which projects to implement utilizing bond funds are based on a given project's ability to improve the reliability 
score for the Fire Response Area that the given project serves and to increase the likelihood of delivering 
water after an earthquake. 

Bond-funded projects make seismic upgrades to the system and repair, replace, and extend system 
components to increase the ability to provide adequate water for firefighting. Funding is allocated to repair, 
replace, and extend system components to improve the ability to provide adequate water for firefighting 
purposes following a major earthquake and during multiple-alarm fires from other causes. This includes 
repairs and upgrades to core facilities, pipelines, and tunnels, and construction of new cisterns. 

The following projects have been completed utilizing the funds from the 2010 and 2014 bonds: 

• Installation of 30 new cisterns (with 15 of these cisterns installed in the Sunset and 
Richmond districts); 

• Reliability upgrades at the three primary source supplies - Twin Peaks Reservoir, Ashbury Heights Tank, 
and Jones Street Tank; 

• Added a larger pipe to increase the speed of re-filling the Twin Peaks reservoir from the 11 million 
gallon Summit Reservoir; 

• Replaced the engines and installed remote control capabilities for Seawater pump station #1 to allow 
for remote operation; 

• 6 pipeline and tunnel projects. 

The following projects are in construction and/or design phase: 

• Connecting the 70 million gallon South Basin of the University Mound Reservoir to AWSS 
(expected completion in 2018); 

• 16 pipeline and tunnel projects; 

• Motorizing critical seismically-reliable valves for remote control, and improving the electronic control 
system of the valves; and 

• Structural and seismic upgrades of Seawater pump station #2 (expected completion in 2020); 

• Designing the installation of a pump station at Lake Merced to feed into the AWSS in the future if 
funding is available; 

• Preliminary analysis for a Potable AWSS for the Sunset and Richmond Districts. Additional 
information on that system can be found in questions 6-11. 

Once fully completed, the projects implemented with the ESER 2010 bond funds will increase the citywide 
reliability score from 47% to 67%. The full completion of the projects implemented with the ESER 2014 bond 
funds will increase the citywide reliability score from 67% to 87%. Construction of additional recommended 
future projects will increase the citywide reliability score to 96%. 



Overseeing the selection and implementation of AWSS projects is the Management Oversight Committee 
consisting of SFPUC General Manager Harlan Kelly, SFFD Chief Joanne Hayes-White, SFPW Director Mohammed 
Nuru, and SFPUC Assistant General Manager of Water Steve Ritchie. 

The San Francisco Capital Planning Committee, consisting of the City Administrator and including the President 
of the Board of Supervisors, the Mayor's Budget Director, the Controller, the City Planning Director, the Director 
of Public Works, the Airport Director, the Executive Director of the Municipal Transportation Agency, the General 
Manager of the Public Utilities System, the General Manager of the Recreation and Parks Department, and the 
Executive Director of the Port of San Francisco, reviews the progress and implementation of AWSS capital 
projects. Capital Planning Committee meetings are open to the public. Please find more info at the 
Committee's webpage. 

The word "potable" is defined as "safe to drink". The Potable AWSS currently under analysis will connect to the 
90 million gallon North Basin of the Sunset Reservoir, and will provide a high-pressure firefighting system for 
the SFFD to fight fires in the Richmond and Sunset Districts. The Potable AWSS will meet the same rigoro!lls 
standards required by SFFD to fight large fires, and will utilize the same earthquake resistant pipes, 
seismically-reliable valves, hydrants, and components utilized by the AWSS, and therefore will be desig111ed 
to function at the high-pressure level req1.1ired by SFFD. The Potable AWSS project is currently in the planning 
and analysis phase. The SFPUC will work with SFFD to design the system with operational capabilities and 
design criteria standards equal to or exceeding the existing AWSS. 

The Potable AWSS will also have roughly 5 connections to potable water pipes in the Sunset and Richmond 
districts. These connections will utilize the same valves as the 30 valves the existing AWSS currently uses 
to isolate sections of the AWSS to maintain system pressure. Additionally, these 5 valves will be tested at the 
same schedule as the existing valves to ensure their performance during an incident. During non-fire events, 
the Potable AWSS pipeline will be one of many pipes supplying drinking water to the Richmond and Sunset 
districts. 

In the event of a major fire, the approximately five isolation valves will be closed automatically, remotely, or 
manually, which are the same methods that the 30 valves on the existing AWSS utilize. These five isolation 
valves will be closed so that the Potable AWSS will be disconnected from the City's low-pressure water system 
and therefore can provide reliable high-pressure water for fire-fighting. If the Potable AWSS is isolated for 
firefighting use, homes and businesses will continue to be served by other redundant low-pressure drinking 
water distribution pipes, assuming that those low-pressure pipes have not incurred numerous breaks and leaks 
during the earthquake. 

An additional benefit of the Potable AWSS is that it will be designed and constructed to meet required AWSS 
performance standards, and the system will be rated to meet drinking water standards. This means that after 
firefighting following an earthquake, the Potable AWSS will be able to provide drinking water to the Sunset and 
Richmond Districts even if the City's low-pressure drinking water distribution system incurs numerous breaks 
and leaks. 



Yes. The Potable AWSS will be designed to meet all SFFD performance requirements. The SFFD will not reduce 
or lower their robust performance standards, and therefore the SFPUC must design, construct, maintain, and 
operate the Potable AWSS system to meet these standards. The SFPUC is currently working in conjunction with 
SFFD to design a system that will have pressure and performance capabilities equal to or exceeding AWSS. 

Yes. The Potable AWSS will use earthquake resistant piping that is equal or better than the current AWSS piping 
design standard. Additionally, the Potable AWSS will utilize the same seismically-reliable valves as the 30 
existing valves currently utilized by the AWSS to isolate sections of the system to ensure supply reliability in 
areas with fires. The hydrants utilized will also be the same as the existing AWSS. All of these components will 
be able to property function at the high-pressure levels required by SFFD. 

The potable AWSS will be isolated after an earthquake from the remainder of the distribution system by 
seismically-reliable motorized valves using the same method and equipment as current AWSS valves. All valves, 
future and existing, have redundant safeguards and a maintenance program that will ensure their performance. 
The valves can be operated manually if the valve actuators fail, just like the existing AWSS motorized valves. 
The valves are utilized by the existing AWSS and the future Potable AWSS to isolate sections of pipe to ensure 
that the systems provide the water supply and pressure needed by SFFD to fight big fires. 

The quantity of the motorized valves on the future Potable AWSS will be dependent on the length of the Potable 
AWSS pipeline constructed, but is anticipated to be approximately 5 valves. 

Only one other city in the world, Vancouver, B.C. Canada, has been identified as having an isolated secondary 
firefighting system similar to the existing AWSS. Vancouver's system is less than 10 miles in length, while ours 
has over 135 miles. 

To our knowledge, all other cities rely on their low-pressure potable water system and hydrants for fire-fighting. 
In Japan, a country that has similar seismic risk to that of San Francisco, cities utilize a system similar to the 
proposed Potable AWSS. The Japanese system is designed similar to our proposed Potable AWSS - for fighting 
a large fire after an earthquake, seismically-reliable water transmission mains and hydrants are isolated from 
the rest of the distribution system using seismically-reliable valves. This allows the Japanese's seismically 
reliable mains to be increased in pressure and used for fire-fighting. After the fires are suppressed, the 
Japanese system is used to provide drinking water to residents and businesses. 

Recently a team of Japanese water engineers came to San Francisco to showcase the success of their piping 
system and their experience using Kubota pipes to SFPUC and SFFD staff. The Japanese team highlighted the 
success of their system and its piping in its utilization after earthquakes to fight fires. 

Japan's successful implementation and use of a system similar to the proposed Potable AWSS showcases that 
the approach and technology do work in fighting fires after a major earthquake. 



The North and South Basins have a combined capacity of 176 million gallons. The North Basin, with a capacity 
of 90 million gallons, will be connected to the Potable AWSS. The North Basin recently underwent a $64 million 
seismic upgrade, and is designed to withstand a 7.9 San Andreas Fault earthquake. It can be isolated from the 
South Basin, and therefore all 90 million gallons could be used for firefighting purposes. 

If firefighting requires a flow of 14,000 gallons per minute for the Sunset and Richmond districts, the 90 million 
gallon water supply in the North Basin of Sunset Reservoir will last for 4.5 days. This assumes that no 
additional water is added from the Hetch Hetchy Water System, which is very unlikely. Please see question 
#12 for additional info. 

During an emergency situation, the South basin of Sunset Reservoir will be isolated from the North Basin, 
allowing the North Basin to be used solely for firefighting purposes. The 86 million gallon South Basin will still 
be connected to the City's low-pressure drinking water distribution piping system so that residents and 
businesses can receive drinking water while fires are being fought. In an Earthquake situation, residents and 
businesses may not receive continuous drinking water from the South Basin as fires are being fought, if there 
are breaks and/or leaks in the low-pressure drinking water pipes that connect to the South Basin. After the fires 
are put out, the Potable AWSS, connected to the North Basin, will be able to provide drinking water to the 
Sunset and Richmond Districts, even if the City's low-pressure drinking water distribution system incurs 
numerous breaks and leaks. 

In 2008, seismic improvements to the North Basin of Sunset Reservoir were completed for $64 million under 
the SFPUC's Water System Improvement Program (WSIP). Also under the WSIP, seismic improvements were 
made on the pipelines leading to Sunset Reservoir. Thus, it is anticipated that the reservoir can be 
replenished from the Hetch Hetchiy Water System within 24 hours of a major seismic event. Therefore, 
the Hetch Hetchy Water System will be able to re-fill the North Basin of the Sunset Reservoir prior to the 
Potable AWSS draining it after 4.5 days of use. 

The Hetch Hetchy Water System consists of 9 reservoirs, capable of supplying up to 265 million gallons of water 
per day. The WSIP includes $4.8 billion in upgrades to the system, increasing its seismic reliability and ability to 
provide water to the Bay Area after a large earthquake. 

The primary water source for the existing AWSS is the 10 million gallon Twin Peaks Reservoir, 0.5 million gallon 
Ash bury Heights Tank, and 0.75 million gallon Jones Street Tank. As part of the AWSS bond-funded projects, the 
Summit Reservoir, with its 11 million gallons of storage, can now be better used by the AWSS. This reservoir 
serves as a back-up, and would only be utilized by the AWSS during a large fire. 

If additional water sources are needed, there are 2 seawater pump stations on the east side of San Francisco 
that can be utilized to supply a back-up water supply to the AWSS. There have been no known uses of these 2 
stations during a fire since their installation in the early 1900s. 



The Sunset Reservoir North Basin, with its large capacity and seismic reliability, provides an excellent, existing 
supply that can be used for the proposed Potable AWSS at no additional cost to rate payers. This reservoir is 
nine times larger than the existing Twin Peaks reservoir, the primary source utilized by the AWSS. 

In the future, an existing SFPUC pump station at Lake Merced will be modified to pump Lake Merced water into 
new AWSS pipelines that will be installed by the Park Merced development project. Eventually, the Park Merced 
AWSS pipeline could be connected to the existing AWSS pipeline near Ocean Avenue. Current work will connect 
the 140 million gallon University Mound Reservoir to the existing AWSS. 

The SFPUC is also analyzing new seawater pump stations that could be developed along Ocean Beach and by 
Hunters Point Shipyard, and will provide updates to the public as the analysis is completed. These future pump 
stations could serve as back-up supplies for the AWSS and Potable AWSS. Please note that the Potable AWSS 
would have to be converted to an AWSS if seawater was used, which would cause the system to lose the benefit 
of being a seismically reliable potable water distribution system for the Sunset and Richmond Districts. 

The Potable AWSS is in the planning phase. Pipeline construction could begin in 2019 if the Management 
Oversite Committee gives direction to proceed with this project. SFPUC is requesting approval for funding of one 
mile of pipeline per year at $10 million per mile. Depending on the final length of Potable AWSS pipeline, the 
construction could be completed in four to eight years. A four-mile pipeline would take four years, while an 
eight-mile pipeline would take eight years. Each mile of pipeline installed provides significantly greater 
firefighting protection. 

Please note that because the Potable AWSS option provides potable water benefits to the Sunset and 
Richmond Districts, bond funding and SFPUC rate payer funds could be used to pay for its implementation. 

The same is not true if a traditional AWSS is deployed in the Sunset and Richmond Districts. Traditional AWSS 
systems can only utilize bond funding. Due to this distinction, a traditional AWSS would likely have a longer 
implementation timeline than a Potable AWSS because there is not enough bond funding in place to complete a 
traditional AWSS at this time. A Potable AWSS project could begin implementation more quickly using SFPUC 
rate payer funds. 

As new developments and population growth occur in San Francisco, the water required for firefighting to 
address post-earthquake fires may change. SFPUC is modelling the effects of new developments on AWSS 
capacity requirements, both within the new developments and in the City as a whole. The SFPUC and SFFD are 
working together to specify new AWSS piping and hydrants required within the new developments. Additionally, 
developers are required to contribute financing towards, or construct, AWSS facilities such as pipelines or pump 
stations, for additional firefighting needs. These requirements are specified in the Development Agreements 
approved by the Board of Supervisors for new, large development projects. 

November 2017 



Appendix 0 



Emergency Firefighting Water System Printed 2/26/2019 @ 3:23 PM 
2010 & 2014 Earthquake Safety & Emergency Response Bonds 

C: 

0 0 ... C: i C: 
C: 0 - C: a. 0 
Q) "O :g ~ 0 E "O 

"O :;; E ... ... - Q) .l!l (.) Ol Q) <ti E 
C: ... 0 ~ C: ::, 

... 
C: <ti~ 

Q) (.) 

·1: C: ... :!: u iii 0 a. ~~ g Ol ~~ tJ) 
... a. 

(.) .s-C: ·;;; C: ~ E iii C: tJ) E a. C: C: 
<ti Q) 0 "O 0 ::, 0 C: OS 0 0 U. 0 0 

Project Name a: Cl a: iii u tn (.) u::: u a. (..) Total (/) (..) (..) 

Cisterns 0 0 0 0 0 0 0 0 30 30 
Physical Plant 3 0 0 2 0 0 0 1 4 10 
Ashbury Tank 1 

Jones Street Tank 1 
Lake Merced Pumping Station - conventional AWSS 1 

Lake Merced Pumping Station - potable AWSS 1 
Pumping Station 1 1 
Pumping Station 2 1 

Twin Peaks Reservoir 1 
Twin Peaks Reservoir Joint Sealing 1 

Sunset Reservoir Pumping Station - potable AWSS 1 
University Mound Pumping Station - conventional AWSS 1 

Pipelines & Tunnels 1 2 2 3 0 0 5 6 9 28 
4th Street Connection 1 

Clarendon Supply 1 
Control System 1 

Fillmore & Haight 1 ✓ 

Fort Mason Pier 2 Seawater Manifold 1 
Jones Street Tank Valves 1 

Pipeline Repairs 1 
Planning Study (CS-199) 1 
Pumping Station 1 Tunnel 1 

Seawater Fireboat Manifolds Evaluation 1 
Seawater Suction Connections 1 

Street Valve Motorization 1 
Twin Peaks Reservoir 16" Supply 1 

19th Avenue Pipeline 1 ✓ 

Ashbury Bypass Pipeline 1 ✓ 

Candlestick Point - Carroll Avenue 1 
Columbus & Green Pipeline 1 ✓ 

FWSS - Lake Merced 1 
FWSS - McLaren Park Tanks 1 

FWSS - Street Crossings 1 
FWSS - Sunset Reservoir 1 

Ingleside Pipeline 1 
Irving Street Pipeline 1 .,, 
Lake Merced Pipeline 1 
Mariposa TFB Pipeline 1 

TFB Mission Rock - South Pipeline 1 
Westside Potable AWSS Pipeline 1 

University Mound East Pipeline 1 
Assessments 0 0 0 0 0 0 0 0 12 12 

Ashbury Heights Valve House Evaluation 1 
Jones Street Tank Generator Foundation Evaluation 1 

Jones Street Tank Retaining Walls Assessment 1 
Jones Street Tank Valve House Evaluation 1 

ESER 2014 Project Recommendations 1 
Pipeline Network Surge Analysis 1 

Pumping Station 1 Foundation & Well Evaluation 1 
Pumping Station 1 Tunnel Evaluation (PS1 to bay) 1 
Pumping Station 2 Discharge Tunnels Evaluation 1 

Pumping Station 2 Well Evaluation 1 
Twin Peaks Reservoir Forebays Evaluation 1 

Twin Peaks Reservoir Tunnel Evaluation 1 
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Candidate EFWS Projects 
5/8/2019 

Projects 

Pipeline Projects 
1 Conv. AWSS PL - Diamond Street 

2 Westside Seawater Supply PL 
3 Conv. AWSS PL - Lake Merced 

4 Conv. AWSS PL - College Hill Supply 

5 PEFWS 
6 Conv. AWSS PL - Ingleside (Phase 1) 
7 Conv. AWSS PL - Stanford Heights Supply 
8 Conv. AWSS PL - University Mound East 
9 Conv. AWSS PL - Ingleside (Phase 2) 

10 Conv. AWSS PL - University Mound West 
Subtotal Pipeline Projects 

Supply Projects 
1 Potable EFWS - Lake Merced PS 
2 Conv. AWSS Lake Merced PS 

3 Potable EFWS - Sunset PS 

4 Conv. AWSS University Mound PS 

5 Conv. AWSS Manifold - Pier 33-1/2 

6 PS1 Well 

7 Westside Seawater PS 
8 Conv. AWSS Manifold - Fort Mason Pier 1 
9 Conv. AWSS College Hill Supply PS 
10 Twin Peaks Forebays 
11 Twin Peaks Tunnel 

12 PS1 Tunnel (Phases 1 and 2) 
13 Conv. AWSS Stanford Heights Supply PS 
14 PS2 Discharge Tunnels 
15 PS2Well 

Subtotal Supply Projects 

Infirm Zone Projects 
1 Conv. AWSS PLs - Infirm Zone 7 
2 Conv. AWSS PLs - Infirm Zone 9 

3 Conv. AWSS PLs - Infirm Zone 3, 4, 5 

4 Conv. AWSS PLs - Infirm Zone 1, 2 

5 Conv. AWSS PLs - Infirm Zone 6 
6 Conv. AWSS PLs - Infirm Zone 8 
7 Conv. AWSS PLs - Infirm Zone 10 

Subtotal Infirm Zone Projects 

Other Projects 
1 Conv. AWSS PL - PIPE - Bryant & 11th 
2 Conv. AWSS PL - PIPE - Dolores & 20th 

3 Conv. AWSS PL - PIPE - Brannan St. 
4 Conv. AWSS PL - PIPE - Market St. 

5 Ashbury Valve House 
6 Jones St Generator Foundation 

7 Jones St Valve House 

8 PS2 Remote Operation and Engine Rep!. 

9 Miscellaneous Repairs 

10 Conv. AWSS PL - Surge Protection 
11 Conv. AWSS PL - Valve Renovation 

Subtotal Other Projects 

Development Projects 
1 Potrero PL 
2 Southern Area Supply Projects 

Subtotal Development Projects 

I Grand Total 

1) MW=Hydraulic power (MW) 
(1 MW= 1,341 hp) 

2) S=Scaling factor to lowest $/MW 

Project 
Cost {$M) 
(2018 $) 

4 

4 
34 
195 

6 
18 
23 

14 
19 

317 

40 
10 
34 
20 

5 
2 

8 
25 
6 
8 

13 
26 
5 
4 

206 

16 

10 
33 
32 
18 
7 
19 

135 

16 

9 
36 
28 

5 
1 
5 
12 

15 

4 
6 

136 

14 
166 
180 

974 

No. ofFRA's 
Hydraulic 

Project Scaling Factor 
Directly Cost/MW to Lowest 

Benefited 
Power(MW) 

($M) $/MW 

1 0.7 6 1 .0 
TBD 

1 0.1 25 4.2 
0 0.8 43 7.1 
8 4.1 44 7.3 
1 0.1 53 8.8 
0 0.3 60 10.1 
4 0.4 67 11.2 

1 0.2 78 13.0 
2 0.2 112 18.7 

6.8 

8 4.6 9 1.3 
2 1.5 7 1.0 
8 4.6 7 1.1 

10 2.6 8 1.2 

0 0.4 13 1.9 
0 0.1 13 2.1 

TBD 

0 0.4 21 3.1 
0 1.0 25 3.8 

0 0.2 26 3.9 
0 0.2 34 5.2 
0 0.3 43 6.6 

0 0.6 43 6.6 
0 0.1 67 10.3 
0 0.04 89 13.7 

16.8 

1 0.21 79 1.0 

1 0.03 320 4.1 
3 0.05 666 8.5 
2 0.04 790 10.1 
1 0.00 
1 0.00 
1 0.00 

0.3 

0 0.15 104 1 
0 0.05 197 1.9 
0 0.04 953 9.2 
0 0.03 871 8.4 
0 
0 
0 
0 

0 
0 

0 
0.3 

1 
5 

19 
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Carroll, John (BOS) 

From: 
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To: 
Cc: 

Subject: 

Categories: 

Supervisors: 

Carroll, John (BOS) 
Thursday, July 25, 2019 3:49 PM 
BOS-Supervisors 

tiWMlii 

BOS-Legislative Aides; 'Calvillo, Angela (angela.calvillo@sfgov.org)'; Somera, Alisa (BOS); 
Civil Grand Jury; Kittler, Sophia (MYR); Karunaratne, Kanishka (MYR); Power, Andres (MYR); 
Ma, Sally (MYR); Peacock, Rebecca (MYR); Rosenfield, Ben (CON); Rydstrom, Todd (CON); 
Stevenson, Peg (CON); Lediju, Tonia (CON); Newman, Debra; Campbell, Severin (BUD); 
Holober, Reuben (BUD); Millman Tell, Jennifer (BUD); Rasha Harvey; Lori Campbell; Kelly, 
Naomi (ADM); Khaw, Lynn (ADM); Strong, Brian (ADM); Raphael, Deborah (ENV); Gallotta, 
Peter (ENV); Sheehan, Charles (ENV); Nicholson, Jeanine (FIR); Ludwig, Theresa (FIR); 
Nakajo, Stephen (FIR); Conefrey, Maureen (FIR); Kelly, Jr, Harlan (PUC); Ellis, Juliet (PUC); 
Scarpulla, John; Whitmore, Christopher (PUC); Caen, Ann Moller (PUC); Hood, Donna (PUC); 
Mchugh, Eileen (BOS); GIVNER, JON (CAT) 
2018-2019 Civil Grand Jury Report -Act Now Before it is Too Late: Aggressively Expand and 
Enhance Our High-Pressure Emergency Firefighting Water System 

190786, 190785 

Please find linked below the 2018-2019 Civil Grand Jury report, entitled: Act Now Before it is Too Late: 

Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System, as well as a press release 
memo from the Civil Grand Jury and an informational memo from the Clerk of the Board. 

Act Now Before it is Too Late: Aggressively Expand and Enhance Our High-Pressure Emergency 

Firefighting Water System 

Civil Grand Jury Press Release - July 17, 2019 

Clerk of the Board Memo - July 24, 2019 

I invite you to review the entire matter on our Legislative Research Center by following the link below: 

Board of Supervisors File No. 190785 

Thank you, 

John Carroll 

Assistant Clerk 

Board of Supervisors 

San Francisco City Hall, Room 244 

San Francisco, CA 94102 

(415) 554-4445 

Click here to complete a Board of Supervisors Customer Service Satisfaction form. 

The Legislative Research Center provides 24-hour access to Board of Supervisors legislation and archived matters since August 1998. 

Disclosures: Personal information that is provided in communications to the Board of Supervisors is subject to disclosure under the California Public Records Act and 
the San Francisco Sunshine Ordinance. Personal information provided will not be redacted. Members of the public are not required to provide personal identifying 
information when they communicate with the Board of Supervisors and its committees. All written or oral communications that members of the public submit to the 
Clerk's Office regarding pending legislation or hearings will be made available to all members of the public for inspection and copying. The Clerk's Office does not 
redact any information from these submissions. This means that personal information-including names, phone numbers, addresses and similar information that a 
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BOARD of SUPERVISORS 

City Hall 
·1 Dr. Carlton B. Goodlett Place, Room 244 

San Francisco 94102-4689 
Tel. No. 554-5184 
Fax No. 554-5163 

TDD/TTY No. 554-5227 

MEMORANDUM 

Date: July 24, 2019 

To: Honorable Members, Board of Supervisors . 
From: Angela Calvillo, Clerk of the Board 

Subject: 2018-2019 CIVIL GRAND JURY REPORT - Act Now Before it is Too Late: 
Aggressively Expand and Enhance Our High-Pressure Emergency 
Firefighting Water System 

On July 17, 2019, the 2018-2019 Civil Grand Jury issued a press release, publicly announcing 
issuance of their report, entitled: 

Act Now Before it is Too Late: Aggressively Expand and Enhance Our High
Pressure Emergency Firefighting Water System 

On July 18, 2019, the Civil Grand Jury issued an updated report, including appendices which we 
inadvertently omitted from the July 17 public release. 

Pursuant to California Penal Code, Sections 933 and 933.05, the Board must: 

1. Respond to the report within 90 days of receipt, or no later than October 15, 2019; and 
2. For each finding the Department response shall: 

• agree with the finding; or 
• disagree with the finding, wholly or partially, and explain why. 

3. For each recommendation the Department shall report that: 
• the recommendation has been implemented, with a summary of how it was 

implemented; 
• the recommendation has not been, but will be, implemented in the future, with a timeframe 

for implementation; 
• the recommendation requires further analysis, with an explanation of the scope of the 

analysis and timeframe of no more than six months from the date of release; or 
• the recommendation will not be implemented because it is not warranted or reasonable, 

with an explanation. 

Pursuant to San Francisco Administrative Code, Section 2.10, in coordination with the Committee 
Chair, the Clerk will schedule a public hearing before the Government Audit and Oversight 
Committee to allow the Board the necessary time to review and formally respond to the findings 
and recommendations. 

Continues on following page 



Civil Grand Jury Report 
Act Now Before it is Too Late: Aggressively Expand and Enhance 
Our High-Pressure Emergency Firefighting Water System 
July 23, 2019 
Page 2 

The Budget and Legislative Analyst will prepare a resolution, outlining the findings and 
recommendations for the Committee's consideration, to be heard at the same time as the hearing 
on the report. These matters are anticipated for hearing in Government Audit and Oversight 
during a regular committee meeting in September 2019. 

If you have any questions, please contact John Carroll, Assistant Clerk, at (415) 554 4445. 

Attachments: July 17, 2019 Press Release; and 
July 18, 2019 Updated Report: Act Now Before it is Too Late: Aggressively 
Expand and Enhance Our High-Pressure Emergency Firefighting Water 
System 

c: 
Honorable Garrett L. Wong, Presiding Judge 
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Jon Givner, Office of the City Attorney 
Ben Rosenfield, City Controller 
Todd Rydstrom, Office of the Controller 
Peg Stevenson, Office of the Controller 
Tonia Lediju, Office of the Controller 
Alisa Somera, Office of the Clerk of the Board 
Debra Newman, Office of the Budget and 

Legislative Analyst 
Severin Campbell, Office of the Budget and 

Legislative Analyst 
Reuben Holober, Office of the Budget and 

Legislative Analyst 
Jennifer Millman Tell, Office of the Budget and 

Legislative Analyst 
Rasha Harvey, 2018-2019 Foreperson, San 

Francisco Civil Grand Jury 
Lori Campbell, 2017-2018 Foreperson, San 

Francisco Civil Grand Jury 
Naomi M. Kelly, City Administrator, Office of the City 

Administrator 

Lynn Khaw, Office of the City Administrator 
Brian Strong, Office of the City Administrator 
Debbie Raphael, Director, Department of the 

Environment 
Peter Gallotta, Department of the Environment 
Charles Sheehan, Department of the Environment 
Jeanine Nicholson, Chief, Fire Department 
Theresa Ludwig, Fire Department 
Stephen Nakajo, President, Fire Commission 
Maureen Conefrey, Fire Commission 
Harlan L. Kelly, Jr., General Manager, San 

Francisco Public Utilities Commission 
Juliet Ellis, San Francisco Public Utilities 

Commission 
John Scarpulla, San Francisco Public Utilities 

Commission 
Christopher Whitmore, San Francisco Public 

Utilities Commission 
Ann Moller Caen, President, San Francisco Public 

Utilities Commission 
Donna Hood, San Francisco Public Utilities 
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CITY AND COUNTY OF SAN FRANCISCO 

2018 - 2019 CIVIL GRAND JURY 

FOR IMMEDIATE RELEASE 

Contacts: Rasha Harvey, Foreperson, 415-716-8258 
Stephen Garber, Committee Chairperson, 510-682-4693 

*** PRESS RELEASE*** 

ACT NOW BEFORE rr IS TOO LATE: AGGRESSIVELY EXPAND AND 
ENHANCE OUR EMERGENCY FIREFIGHTING WATER SYSTEM 

San Francisco, CA, July 17, 2019 - San Francisco is notoriously vulnerable to fires following a 
major earthquake. Today, the City has a seismically safe high-pressure Auxiliary Water Supply 
System (A WSS) -- separate and distinct from the low-pressure municipal water supply system -
that provides excellent firefighting protection to parts of the City. However, the Civil Grand Jury 
found that large parts of the City, such as the outer Richmond, outer Sunset, and 
Bayview/Hunters Point, among others, do not have a high-pressure A WSS, and would be 
particularly vulnerable to fire damage when the next major earthquake strikes. 

City leaders have known about this deficiency for decades, but have yet to develop concrete plans or 
a time line to provide a robust emergency firefighting water supply for all neighborhoods. In 2014, 
the US Geological Survey estimated that there is a 72 percent chance of a 6.7 or greater magnitude 
earthquake striking the Bay Area by 2043. Plans to develop a seismically safe high-pressure AWSS 
for the western portion of the City are now moving forward. However, at the City's current pace and 
funding levels, expansion of A WSS protections to inadequately protected neighborhoods will not be 
completed for 35 years or more - well after the USGS predicts that one or more major earthquakes 
will strike. The Civil Grand Jury, therefore, recommends that, by the end of 2020, the City present a 
detailed plan to extend A WSS protections to all neighborhoods, with an accelerated completion date 
of no later than 2034. 

As an interim measure, the Grand Jury strongly recommends that the Mayor and the Board of 
Supervisors approve the San Francisco Fire Department's (SFFD) request to replace and expand its 
portable water supply system (PWSS). Comprised of specially equipped trucks ("hose tenders"), the 
PWSS can distribute pressurized water from many sources for long distances, and can be built and 
operational in one to two years. The Grand Jury recommends that these new PWSS hose tenders be 
strategically placed in Districts 1, 4, 7, and 11 -- neighborhoods lacking in AWSS protections. 
Although the Mayor's draft budget includes funds for 4 new hose tenders, this is barely sufficient to 
replace the current inventory of 5 tenders, all of which are past their useful lives. 

The Grand Jury also recommends that the San Francisco Public Utilities Commission and the SFFD 
jointly develop "best practices" to ensure the proper maintenance of all A WSS assets, and that these 
agencies adopt and implement annual emergency response exercises, which include simulated 
earthquake drills using both A WSS and PWSS assets. 



ACT NOW BEFORE IT IS TOO LATE 

Experts tell us that San Francisco is overdue for another major earthquake like the one that 
devastated the City in 1906. Nevertheless, City officials have not prioritized plans to expand the 
high-pressure emergency firefighting water supply to all neighborhoods. This is a problem that 
threatens the lives and property of over one-third of our City's residents. City officials should make 
the expansion of emergency firefighting protections to all San Franciscans a matter of high priority, 
before it is too late. 

Civil Grand Jury reports may be viewed online at http://civilgrandjury.sfgov.org/report.html. 

### 
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2017-2018 CIVIL GRAND JURY FINDINGS, RECOMMENDATIONS, AND RESPONSES TO FINDINGS AND RECOMMENDATIONS 

Report Title 
Finding Respondent Assigned by 

Finding Response RU 
Recommendation Respondent Assigned by Recommendation 

[Publication Date] 
FU (text may be duplicated due to spanning and CGJ 

(Agree/Disagree) 
Finding Response Text 

[for HI] 
(text may be duplicated due to spanning and CGJ Response Recommendation Response Text 

multiple respondent effects) [Response Due Date] multiple respondent effects) [Response Due Date] (Implementation) 

Act Now Before It Is F4 The City's high-pressure emergency water Mayor Rl By no later than December 31, 2020, the Mayor 

Too Late: supply system, known as the Auxiliary Water [September 15, 2019] [for Fl-F6] Mayor, the SFPUC, the SFFD, and the Office of [September 15, 2019] 

Aggressively Expand Supply System (AWSS), does not cover large Resilience and Capital Planning should jointly 

and Enhance Our parts ofSupervisorial Districts 1, 4, 7 and 11, present to the Board of Supervisors a detailed 

High-Pressure roughly one-third of the City's developed area. p!an to ensure the City is well prepared to fight 

Emergency As a result, these districts are not adequately fires in all parts of San Francisco in the event of 

Firefighting Water protected from fires after a major earthquake. a 1906-magnitude (7.8) earthquake. 

System 

[July 17, 2019] 

Act Now Before It Is F4 The City's high-pressure emergency water Mayor R2 The plan discussed in Recommendation Rl Mayor 

Too Late: supply system, known as the Auxiliary Water [September 15, 2019] [for Fl-F6] should include a detailed proposal, including [September 15, 2019] 

Aggressively Expand Supply System (AWSS), does not cover large financing sources, for the installation within 15 

and Enhance Our parts of Supervisorial Districts 1, 4, 7 and 11, years of a high-pressure, multi-sourced, 

High-Pressure roughly one-third of the City's developed area. seismically safe emergency water system for 

Emergency As a result, these districts are not adequately those parts of the City that don't currently have 

Firefighting Water protected from fires after a major earthquake. one, i.e., by no later than June 30, 2034. 

System 

[July 17, 2019] 

Act Now Before It Is FS A high-pressure, multi-sourced, seismically safe Mayor Rl By no later than December 31, 2020, the Mayor 

Too Late: emergency firefighting water supply will be [September 15, 2019] [for Fl-F6] Mayor, the SFPUC, the SFFD, and the Office of [September 15, 2019] 

Aggressively Expand costly but is essential to protect the City Resilience and Capital Planning should jointly 

and Enhance Our present to the Board of Supervisors a detailed 

High-Pressure plan to ensure the City is well prepared to fight 

Emergency fires in all parts of San Francisco in the event of 

Firefighting Water a 1906-magnitude (7.8) earthquake. 

System 

[July 17, 2019] 

Act Now Before It Is FS A high-pressure, multi-sourced, seismically safe Mayor R2 The plan discussed in Recommendation Rl Mayor 

Too Late: emergency firefighting water supply will be [September 15, 2019] (for Fl-F6] should include a detailed proposal, including [September 15, 2019] 

Aggressively Expand costly but is essential to protect the City. financing sources, for the installation within 15 

and Enhance Dur years of a high-pressure, multi-sourced, 

High-Pressure seismically safe emergency water system for 

Emergency those parts of the City that don't currently have 

Firefighting Water one, i.e., by no later than June 30, 2034. 

System 

{July 17, 2019] 

Act Now Before It ls FS A high-pressure, multi-sourced, seismically safe Mayor RB By no later than June 30, 2022, the Mayor and Mayor 

Too Late: emergency firefighting water supply will be [September 15, 2019] [for F5, F6, the Board of Supervisors should analyze {September 15, 2019] 

Aggressively Expand costly but is essential to protect the City. F11] whether to propose a separate bond for the 

and Enhance Our development of a high-pressure, multi-sourced, 

High-Pressure seismically safe emergency water system for 

Emergency those parts of the City that don't currently have 

Firefighting Water one, with a target date of completing 

System construction by no later than June 30, 2034. 

[July 17, 2019] 

Act Now Before It Is F6 Unless the City increases funding levels, it will Mayor Rl By no later than December 31, 2020, the Mayor 

Too Late: be several decades (i.e., after the USGS predicts [September 15, 2019] [for Fl-F6) Mayor, the SFPUC, the SFFD, and the Office of [September 15, 2019] 

Aggressively Expand one or more major earthquakes will occur) Resilience and Capital Planning should jointly 

and Enhance Our before the southern parts of the City have a present to the Board of Supervisors a detailed 

High-Pressure high-pressure, multi-sourced, seismically safe plan to ensure the City is well prepared to fight 

Emergency emergency firefighting water supply. fires in all parts of San Francisco in the event of 

Firefighting Water a 1906-magnitude (7.8) earthquake. 

System 

[July 17, 2019] 

Act Now Before It Is F6 Unless the City increases funding levels, it will Mayor R2 The plan discussed in Recommendation Rl Mayor 

Too Late: be several decades (i.e., a~er the USGS predicts [September 15, 2019] {for Fl-F6] should include a detailed proposal, including [September 15, 2019] 

Aggressively Expand one or more major earthquakes will occur) financing sources, for the installation within 15 

and Enhance Dur before the southern parts of the City have a years of a high-pressure, multi-sourced, 

High-Pressure high-pressure, multi-sourced, seismically safe seismically safe emergency water system for 

Emergency emergency firefighting water supply. those parts of the City that don't currently have 

Firefighting Water one, i.e., by no later than June 30, 2034. 

System 

[July 17, 2019] 
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2017-2018 CIVIL GRAND JURY FINDINGS, RECOMMENDATIONS, AND RESPONSES TO FINDINGS AND RECOMMENDATIONS 

F6 

F6 

Fll 

Fl 

Fl 

F2 

F2 

Unless the City increases funding levels, it will Mayor 

be several decades (i.e., after the USGS predicts [September 15, 2019] 

one or more major earthquakes will occur) 

before the southern parts of the City have a 

high-pressure, multi-sourced, seismically safe 

emergency firefighting water supply. 

Unless the City increases funding levels, it will Mayor 

be several decades (i.e., after the USGS predicts [September 15, 2019] 

one or more major earthquakes will occur) 

before the southern parts of the City have a 

high-pressure, multi-sourced, seismically safe 

emergency firefighting water supply. 

The City does not have a timeline to fund and 

complete development of a high-pressure, 

multi-sourced, seismically safe emergency 

water supply for all parts of the City, including 

poor neighborhoods that historically have not 

been as well protected as the downtown 

business district and many richer 

neighborhoods. 

Mayor 

[September 15, 2019] 

Fires resulting from an earthquake represent a General Manager, San 

significant risk of widespread damage and Francisco Public Utilities 

potential loss of life in San Francisco. Commission 

[September 15, 2019] 

Fires resulting from an earthquake represent a General Manager, San 

significant risk of widespread damage and Francisco Public Utilities 

potential loss of life in San Francisco. Commission 

[September 15, 2019] 

The municipal water supply system (MWSS) is General Manager, San 

highly vulnerable to damage from a major Francisco Public Utilities 

earthquake and is not a reliable source for 

water supply for firefighting after a major 

earthquake. 

Commission 

[September 15,2019] 

The municipal water supply system (MWSS) is General Manager, San 

highly vulnerable to damage from a major Francisco Public Utilities 

earthquake and is not a reliable source for 

water supply for firefighting after a major 

earthquake. 

Commission 

[September 15, 2019] 

F4 The City's high-pressure emergency water General Manager, San 

supply system, known as the Auxiliary Water Francisco Public Utilities 

Supply System (AWSS), does not cover large Commission 

parts of Supervisorial Districts 1, 4, 7 and 11, [September 15, 2019] 

roughly one-third of the City's developed area. 

As a result, these districts are not adequately 

protected from fires after a major earthquake. 

R4 As interim measure, by no later than June 30, Mayor 

[for F6-F7] 2021, the City should purchase the 20 new [September 15, 2019] 

PWSS hose tenders being requested by the 

SFFD, to replace and expand its currently 

inadequate inventory. 

RB By no later than June 30, 2022, the Mayor and 

[for FS, F6, the Board of Supervisors should analyze 

Fll] whether to propose a separate bond for the 

development of a high-pressure, multi-sourced, 

seismically safe emergency water system for 

those parts of the City that don't currently have 

one, with a target date of completing 

construction by no later than June 30, 2034. 

RB By no later than June 30, 2022, the Mayor and 

[for FS, F6, the Board of Supervisors should analyze 

Fll] whether to propose a separate bond for the 

development of a high-pressure, multi-sourced, 

seismically safe emergency water system for 

those parts of the City that don't currently have 

one, with a target date of completing 

construction by no later than June 30, 2034. 

Mayor 

[September 15, 2019] 

Mayor 

[September 15, 2019] 

Rl By no later than December 31, 2020, the General Manager, San 

[for Fl-F6] Mayor, the SFPUC, the SFFD, and the Office of Francisco Public Utilities 

Resilience and Capital Planning should jointly Commission 

present to the Board of Supervisors a detailed [September 15, 2019] 

plan to ensure the C\ty is well prepared to fight 

fires in all parts of San Francisco in the event of 

a 1906-magnitude (7.8) earthquake. 

R2 The plan discussed in Recommendation Rl General Manager, San 

[for F1-F6] should include a detailed proposal, including Francisco Public Utilities 

financing sources, for the installation within 15 Commission 

years of a high-pressure, multi-sourced, [September 15, 2019] 

seismically safe emergency water system for 

those parts of the City that don't currently have 

one, i.e., by no later than June 30, 2034. 

Rl By no later than December 31, 2020, the General Manager, San 

[for F1-F6] Mayor, the SFPUC, the SFFD, and the Office of Francisco Public Utilities 

Resilience and Capital Planning should joint!y Commission 

present to the Board of Supervisors a detailed [September 15, 2019] 

plan to ensure the City is well prepared to fight 

fires in all parts of San Francisco in the event of 

a 1906-magnitude (7.8) earthquake. 

R2 The plan discussed in Recommendation Rl General Manager, San 

[for Fl-F6] should include a detailed proposal, including Francisco PubllC Utilities 

financing sources, for the installation within 15 Commission 

years of a high-pressure, multi-sourced, [September 15, 2019] 

seismically safe emergency water system for 

those parts of the City that don't currently have 

one, i.e., by no later than June 30, 2034. 

Rl By no later than December 31, 2020, the General Manager, San 

[for Fl-F6] Mayor, the SFPUC, the SFFD, and the Office of Francisco Public Utilities 

Resilience and Capital Planning should jointly Commission 

present to the Board of Supervisors a detailed [September 15, 2019] 

plan to ensure the City is well prepared to fight 

fires in al! parts of San Francisco in the event of 

a 1906-magnitude (7.8) earthquake. 
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2017-2018 CIVIL GRAND JURY FINDINGS, RECOMMENDATIONS, AND RESPONSES TO FINDINGS AND RECOMMENDATIONS 

F4 The City's high-pressure emergency water General Manager, San 

FS 

FS 

F6 

F6 

F8 

F9 

supply system, known as the Auxiliary Water Francisco Public Utilities 

Supply System {AWSS), does not cover large Commission 

parts ofSupervisorial Districts 1, 4, 7 and 11, [September 15, 2019] 

roughly one-third of the City's developed area. 

As a result, these districts are not adequately 

protected from fires after a major earthquake. 

A high-pressure, multi-sourced, seismically safe General Manager, San 

emergency firefighting water supply will be 

costly but is essential to protect the City. 

Francisco Public Utilities 

Commission 

[September 15, 2019] 

A high-pressure, multi-sourced, seismically safe General Manager, San 

emergency firefighting water supply will be Francisco Public Utilities 

costly but is essential to protect the City. Commlssion 

[September 15, 2019] 

Unless the City increases funding levels, it will General Manager, San 

be several decades (i.e., after the USGS predicts Francisco PubllC Utmties 

one or more major earthquakes will occur) Commission 

before the southern parts of the City have a [September 15, 2019] 

high-pressure, multi-sourced, seismically safe 

emergency firefighting water supply. 

Unless the City increases funding levels, it will General Manager, San 

be several decades (i.e., after the USGS predicts Francisco Pub!ic Utilities 

one or more major earthquakes will occur) Commission 

before the southern parts of the City have a [September 15, 2019] 

high-pressure, multi-sourced, seismically safe 

emergency firefighting water supply. 

Redundancy is an important feature of an 

emergency firefighting water system. 
General Manager,San 

Francisco Public Utilities 

Commission 

[September 15, 2019] 

Current plans to extend protections to the General Manager, San 

western part of the City do not include any high Francisco Public Utilities 

pressure water sources north of Golden Gate Commission 

Park. [September 15, 2019] 

FlO The "reliability scores" being used by the SFPUC General Manager, San 

impart an overly optimistic impression of the Francisco Public Utilities 

protection provided. Commission 

[September 15, 2019] 

R2 The plan discussed in Recommendation Rl General Manager, San· 

[for F1-F6] should include a detailed proposal, including Francisco Public Utilities 

financing sources, for the installation within 15 Commission 

years of a high-pressure, multi-sourced, 

seismically safe emergency water system for 

those parts of the City that don't currently have 

one, i.e., by no later than June 30, 2034. 

[September 15, 2019] 

Rl By no later than December 31, 2020, the General Manager, San 

[for Fl-F6] Mayor, the SFPUC, the SFFD, and the Office of Francisco Public Utilities 

Resilience and Capital Planning should jointly Commission 

present to the Board of Supervisors a detailed [September 15, 2019] 

plan to ensure the City is well prepared to fight 

fires in all parts of San Francisco in the event of 

a 1906-magnitude (7.8) earthquake. 

R2 The plan discussed in Recommendation Rl Genera! Manager, San 

[for Fl-F6] should include a detailed proposal, including Francisco Public Utilities 

financing sources, for the installation within 15 Commission 

years of a high-pressure, multi-sourced, 

seismically safe emergency water system for 

those parts of the City that don't currently have 

one, i.e., by no later than June 30, 2034. 

[September 15, 2019] 

Rl By no later than December 31, 2020, the Genera! Manager, San 

[for Fl-F6] Mayor, the SFPUC, the SFFD, and the Office of Francisco Public Utilities 

Resilience and Capital Planning should jointly Commission 

present to the Board of Supervisors a detailed [September 15, 2019] 

plan to ensure the City is well prepared to fight 

fires in all parts of San Francisco in the event of 

a 1906-magnitude {7.8) earthquake. 

R2 The plan discussed in Recommendation Rl General Manager, San 

[for Fl-F6] should include a detailed proposal, including Francisco Public Utilities 

financing sources, for the installation within 15 Commission 

years of a high-pressure, multi-sourced, 

seismically safe emergency water system for 

those parts of the City that don't currently have 

one, i.e., by no later than June 30, 2034. 

[September 15, 2019] 

R6 The SFPUC, the SFFD and the SF Department of General Manager, San 

[for F8-F9] the Environment should study adding salt- Francisco Public Utilities 

water pump stations to improve the Commission 

redundancy of water sources, esp~cially on the [September 15, 2019] 

west side. Findings and recommendations 

from this study should be presented to the 

Board of Supervisors by no later than June 30, 

2021. 

RG The SFPUC, the SFFD and the SF Department of General Manager, San 

[for F8-F9] the Environment should study adding salt

water pump stations to improve the 

Francisco Public Utilities 

Commission 

redundancy of water sources, especially on the [September 15, 2019] 

west side. Findings and recommendations 

from this study should be presented to the 

Board of Supervisors by no later than June 30, 

2021. 

R7 The SFPUC should (a) continue its efforts to 

[for FlO] complete a more detailed analysis of 

General Manager,San 

Francisco Public Utilities 

emergency firefighting water needs (including Commission 

above-the-median needs) by neighborhood, [September 15, 2019] 

and not just by FRA, and {b) present a 

completed analysis to the Board of Supervisors 

by no later than June 30, 2021. 
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Act Now Before ltls 

Too Late: 

Aggressively Expand 

and Enhance Our 
High-Pressure 

Emergency 

Firefighting Water 

System 

[July 17, 2019) 

Fll The City does not have a timeline to fund and General Manager, San 

complete development of a high-pressure, Francisco Public Utilities 

multi-sourced, seismically safe emergency Commission 

water supply for all parts of the City, including [September 15, 2019] 

poor neighborhoods that historically have not 

been as well protected as the downtown 
business district and many richer 

neighborhoods. 

Act Now Before !t Is F12 The SFPUC has not developed a number of the General Manager, San 

Too Late: routine maintenance plans recommended in a Francisco Public Utilities 
Aggressively Expand 2014 report (CS-199), and has not adequately Commission 

and Enhance Our defined which AWSS valves are "critical" and [September 15, 2019] 
High-Pressure therefore require increased attention. 
Emergency 

Firefighting Water 

System 

[July 17, 2019] 

Act Now Before It Is 

Too Late: 

Aggressively Expand 

and Enhance Our 

High-Pressure 

Emergency 

Firefighting Water 

System 

[July 17, 2019] 
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Firefighting Water 
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[July 17, 2019] 

Act Now Before It Is 

Too Late: 
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Emergency 

Firefighting Water 
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[July 17, 2019] 

Act Now Before It Is 

Too Late: 

Aggressively Expand 

and Enhance Our 

High-Pressure 

Emergency 

Firefighting Water 

System 

[July 17, 2019] 

Act Now Before It ls 

Too Late: 

Aggressively Expand 

and Enhance Our 

High-Pressure 

Emergency 

Firefighting Water 

System 

[July 17, 2019] 

Act Now Before lt ls 

Too Late: 

Aggressively Expand 

and Enhance Our 

High-Pressure 

Emergency 

Firefighting Water 

System 

[July 17, 2019] 

F13 

Fl 

Fl 

F2 

F2 

F3 

In the 2015 MOU between the SFFD and the General Manager, San 
SFPUC, the two agencies agreed to conduct Francisco Public Utilities 
joint AWSS trainings annually, but there is no Commission 
formal protocol outlining specific joint AWSS [September 15, 2019] 
exercises or drills using hypothetical disaster 

scenarios, such asa major earthquake. 

Fires resulting from an earthquake represent a Chief, San Francisco Fire 
significant risk of widespread damage and Department 
potential loss of life in San Francisco. [September 15, 2019] 

Fires resulting from an earthquake represent a Chief, San Francisco Fire 

significant risk of widespread damage and Department 

potential loss of life in San Francisco. [September 15, 2019] 

The municipal water supply system (MWSS) is Chief, San Francisco Fire 

highly vulnerable to damage from a major Department 

earthquake and is not a reliable source for [September 15, 2019] 

water supply for firefighting after a major 

earthquake. 

The municipal water supply system (MWSS) is Chief, San Francisco Fire 

highly vulnerable to damage from a major Department 

earthquake and is not a reliable source for [September 15, 2019] 

water supply for firefighting after a major 

earthquake. 

Approximately 30 cisterns have recently been Chief, San Francisco Fire 

added with funds from ESER bonds, but Department 

cisterns only have up to about an hour of water (September 15, 2019] 

supply and thus do not provide sufficient water 

for fighting fires following a major earthquake. 

R9 By no later than December 31, 2020 the SFPUC, General Manager, San 

[for F12] with the advice and subject to the approval of Francisco Public Utilities 

the SFFD, should (a) implement "best practices" Commission 

forthe maintenance of AWSS assets, and (b) [September 15, 2019] 

redefine which AWSS valves in the system are 

"critical," and, therefore, require more 

attention and priority in the SFPUC's 

maintenance plans. 

RlO By no later than June 30, 2020, the 2015 MOU General Manager, San 

[for F13] between the SFPUC and the SFFD should be Francisco Public Utilities 

amended to include a detailed roadmap for Commission 

annual emergency response exercises, [September 15, 2019] 

including simulated disaster and earthquake 

drills involving the AWSS and the PWSS. 

Rl By no later than December 31, 2020, the Chief,San Francisco Fire 
[for Fl-F6] Mayor, the SFPUC, the SFFD, and the Office of Department 

Resilience and Capital Planning should jointly [September 15, 2019] 

present to the Board of Supervisors a detailed 

plan to ensure the City is well prepared to fight 

fires in all parts of San Francisco in the event of 

a 1906-magnitude (7.8) earthquake. 

R2 The plan discussed in Recommendation Rl Chief,San Francisco Fire 
[for Fl-F6] should include a detailed proposal, including Department 

financing sources, for the installation within 15 [September 15, 2019] 

years of a high-pressure, multi-sourced, 

seismically safe emergency water system for 

those parts of the City that don't currently have 

one, i.e., by no !ater than June 30, 2034. 

Rl By no later than December 31, 2020, the Chief, San Francisco Fire 

[for Fl-F6] Mayor, the SFPUC, the SFFD, and the Office of Department 

Resilience and Capital Planning should jointly [September 15, 2019] 
present to the Board of Supervisors a detailed 

plan to ensure the City is we!! prepared to fight 

fires in all parts of San Francisco in the event of 

a 1906-magnitude (7.8) earthquake. 

R2 The plan discussed in Recommendation Rl Chief, San Francisco Fire 

[for Fl-F6] should include a detailed proposal, including Department 

financing sources, for the installation within 15 [September 15, 2019] 

years of a high-pressure, multi-sourced, 

seismically safe emergency water system for 

those parts of the City that don't currently have 

one, i.e., by no later than June 30, 2034. 

Rl By no later than December 31, 2020, the Chief, San Francisco Fire 

[for Fl-F6] Mayor, the SFPUC, the SFFD, and the Office of Department 

Resilience and Capital Planning should jointly {September 15, 2019] 

present to the Board of Supervisors a detailed 

plan to ensure the City is well prepared to fight 

fires in all parts of San Francisco in the event of 

a 1906-magnitude (7.8) earthquake. 
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[July 17, 2019] 

Act Now Before It ls 

Too Late: 
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High-Pressure 

Emergency 

Firefighting Water 

System 

[July 17, 2019] 

F3 

F4 

.f4 

F4 

FS 

FS 

F6 

F6 

2017-2018 CIVIL GRAND JURY FINDINGS, RECOMMENDATIONS, AND RESPONSES TO FINDINGS AND RECOMMENDATIONS 

Approximately 30 cisterns have recently been Chief, San Francisco Fire 

added with funds from ESER bonds, but Department 

cisterns only have up to about an hour of water {September 15, 2019] 
supply and thus do not provide sufficient water 

for fighting fires following a major earthquake. 

The City's high-pressure emergency water Chief, San Francisco Fire 
supply system, known as the Auxiliary Water Department 
Supply System (AWSS), does not cover large (September 15, 2019] 
parts of Supervisoria! Districts 1, 4, 7 and 11, 

roughly one-third of the City's developed area. 

As a result, these districts are not adequately 

protected from fires after a major earthquake. 

The City's high-pressure emergency water Chief, San Francisco Fire 
supply system, known as the Auxiliary Water Department 
Supply System {AWSS}, does not cover large [September 15, 2019] 
parts of Supervisoria! Districts 1, 4, 7 and 11, 

roughly one-third of the City's developed area. 

As a result, these districts are not adequately 

protected from fires after a major earthquake. 

The City's high-pressure emergency water Chief,San Francisco Fire 
supply system, known as the Auxiliary Water Department 
Supply System {AWSS), does not cover large [September 15, 2019] 
parts of Supervisorial Districts 1, 4, 7 and 11, 

roughly one-third of the City's developed area. 

As a result, these districts are not adequately 

protected from fires after a major earthquake. 

A high-pressure, multi-sourced, seismically safe Chief, San Francisco Fire 
emergency firefighting water supply will be Department 
costly but is essential to protect the City. [September 15, 2019] 

A high-pressure, multi-sourced, seismically safe Chief, San Francisco Fire 

emergency firefighting water supply will be Department 

costly but is essential to protect the City. [September 15, 2019] 

Unless the City increases funding levels, it will Chief, San Francisco Fire 

be several decades (i.e., after the USGS predicts Department 

one or more major earthquakes will occur) [September 15, 2019] 

before the southern parts of the City have a 

high-pressure, multi-sourced, seismically safe 

emergency firefighting water supply. 

Unless the City increases funding levels, it will Chief, San Francisco Fire 

be several decades (i.e., after the USGS predicts Department 

one or more major earthquakes will occur) [September 15, 2019] 

before the southern parts of the City have a 

high-pressure, multi-sourced, seismically safe 

emergency firefighting water supply. 

R2 The plan discussed in Recommendation Rl Chief, San Francisco Fire 

[for Fl-F6] should include a detailed proposal, including Department 

financing sources, for the Installation within 15 [September 15, 2019] 
years of a high-pressure, multi-sourced, 

seismically safe emergency water system for 

those parts of the City that don't currently have 

one, i.e., by no later than June 30, 2034. 

Rl By no later than December 31, 2020, the Chief, San Franeisco Fire 

[for Fl-F6] Mayor, the SFPUC, the SFFD, and the Office of Department 

Resilience and Capital Planning should jointly [September 15, 2019] 

present to the Board of Supervisors a detailed 

plan to ensure the City is well prepared to fight 

fires in all parts of San Franeisco in the event of 

a 1906-magnitude (7.8) earthquake. 

R2 The plan discussed in Recommendation Rl Chief, San Franeisco Fire 

[for Fl-F6) should include a detailed proposal, including Department 

financing sources, for the installation within 15 [September 15, 2019] 

years of a high-pressure, multi-sourced, 

seismically safe emergency water system for 

those parts of the City that don't currently have 

one, i.e., by no later than June 30, 2034. 

RS The SFFD should strategically locate the Chief, San Francisco Fire 

[for F4] majority of the PWSS hose tenders in areas that Department 

at present only have low-pressure hydrants [September 15, 2019] 
and/oreisterns. 

Rl By no later than December 31, 2020, the Chief, San Francisco Fire 

[for Fl-F6] Mayor, the SFPUC, the SFFD, and the Office of Department 

Resilience and Capital Planning should jointly [September 15, 2019] 

present to the Board of Supervisors a detailed 

plan to ensure the City ls well prepared to fight 

fires in all parts of San Francisco in the event of 

a 1906"magnitude (7 .8) earthquake. 

R2 The plan discussed in Recommendation Rl Chief,San Francisco Fire 

[for Fl-F6] should include a detailed proposal, including Department 

financing sources, for the installation within 15 [September 15, 2019] 

years of a high-pressure, multi-sourced, 

seismically safe emergency water system for 

those parts of the City that don't currently have 

one, i.e., by no !ater than June 30, 2034. 

Rl By no later than December 31, 2020, the Chief, San Francisco Fire 

[for Fl-F6) Mayor, the SFPUC, the SFFD, and the Office of Department 

Resilience and Capital Planning should jointly (September 15, 2019] 

present to the Board of Supervisors a detailed 

plan to ensure the City is well prepared to fight 

fires in all parts of San Francisco in the event of 

a 1906-magnitude (7.8) earthquake. 

R2 The plan discussed in Recommendation Rl Chief, San Francisco Fire 

[for Fl-F6] should include a detailed proposal, including Department 

finaneing sources, for the installation within 15 [September 15, 2019] 

years ofa high-pressure, multi-sourced, 

seismically safe emergency water system for 

those parts of the City that dori't currently have 

one, i.e., by no later than June 30, 2034. 
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[July 17, 2019] 

Act Now Before It Is 

Too Late: 

Aggressively Expand 

and Enhance Our 

High-Pressure 

Emergency 

Firefighting Water 

System 

[July 17, 2019] 

F6 

F7 

F8 

F9 

Unless the City increases funding levels, it will Chief, San Francisco Fire 

be several decades (i.e., after the USGS predicts Department 

one or more major earthquakes will occur} [September 15, 2019] 

before the southern parts of the City have a 

high-pressure, multi-sourced, seismically safe 

emergency firefighting water supply. 

The existing Portable Water Supply System Chief, San Francisco Fire 

{PWSS) inventory is inadequate. Investing in Department 

more PWSS hose tenders would provide a [September 15, 2019] 

relatively quick, cost-effective interim means to 

improve protection of the southern and 

western parts of the City until a high-pressure, 

multi-sourced, seismically safe emergency 

water supply can be developed in those areas. 

Redundancy is an important feature of an 

emergency firefighting water system. 

Current plans to extend protections to the 

Chief,San Francisco Fire 

Department 

[September 15, 2019] 

Chief, San Francisco Fire 

western part of the City do not include any high Department 

pressure water sources north of Golden Gate [September 15, 2019] 

Park. 

Flo The "reliability scores" being used by the SFPUC Chief, San Francisco Fire 

impart an overly optimistic impression of the Department 

protection provided. [September 15, 2019) 

Act Now Before It Is Fll The City does not have a timeline to fund and Chief, San Francisco Fire 

Too Late: complete development of a high-pressure, Department 

Aggressively Expand multi-sourced, seismically safe emergency [September 15, 2019] 

and Enhance Our water supply for all parts of the City, including 
High-Pressure 

Emergency 

Firefighting Water 

System 

[July 17, 2019) 

Act Now Before It ls 

Too Late: 

Aggressively Expand 

and Enhance Our 

High-Pressure 

Emergency 

Firefighting Water 

System 

[July 17, 2019] 

Act Now Before It Is 

Too Late: 

Aggressively Expand 

and Enhance Our 

High-Pressure 

Emergency 

Firefighting Water 

System 

[July 17, 2019] 

poor neighborhoods that historically have not 

been as well protected as the downtown 

business district and many richer 

neighborhoods. 

F13 In the 2015 MOU between the SFFD and the Chief, San Francisco Fire 

SFPUC, the two agencies agreed to conduct Department 

joint AWSS trainings annually, but there is no [September 15, 2019] 

formal protocol outlining specific joint AWSS 

exercises or drills using hypothetical disaster 

scenarios, such as a major earthquake. 

R4 As interim measure, by no later than June 30, Chief, San Francisco Fire 

[for F6-F7] 2021, the City should purchase the 20 new Department 

PWSS hose tenders being requested by the [September 15, 2019] 

SFFD, to replace and expand its currently 

inadequate inventory. 

R4 As interim measure, by no later than June 30, Chief, San Francisco Fire 

[for F6-F7] 2021, the City should purchase the 20 new Department 

PWSS hose tenders being requested by the [September 15, 2019] 

SFFD, to replace and expand its currently 

inadequate inventory. 

R6 The SFPUC, the SFFD and the SF Department of Chief, San Francisco Fire 

[for F8-F9] the Environment should study adding salt-

water pump stations to improve the 

redundancy of water sources, especially on the 

west side. Findings and recommendations 

from this study should be presented to the 

Board of Supervisors by no later than June 30, 

2021. 

Department 

[September 15, 2019] 

R6 The SFPUC, the SFFD and the SF Department of Chief, San Francisco Fire 

[for F8-F9] the Environment should study adding salt- Department 

water pump stations to improve the [September 15, 2019] 

redundancy of water sources, especially on the 

west side. Findings and recommendations 

from this study should be presented to the 

Board of Supervisors by no later than June 30, 

2021. 

R7 The SFPUC should (a) continue its efforts to Chief, San Francisco Fire 

[for FlO] complete a more detailed analysis of Department 

emergency firefighting water needs (including [September 15, 2019] 

above-the-median needs) by neighborhood, 

and not just by FRA, and {b) present a 

completed analysis to the Board of Supervisors 

by no later than June 30, 2021. 

RlO By no later than June 30, 2020, the 2015 MOU Chief, San Francisco Fire 

[for F13] between the SFPUC and the SFFD should be Department 

amended to include a detailed roadmap for [September 15, 2019] 

annual emergency response exercises, 

including simulated disaster and earthquake 

drills involving the AWSS and the PWSS. 

R9 By no later than December 31, 2020 the SFPUC, Chief, San Francisco Fire 

[for F12] with the advice and subject to the approval of Department 

the SFFD, should (a) implement "best practices" [September 15, 2019] 

for the maintenance of AWSS assets, and (b) 

redefine which AWSS valves in the system are 

"critical," and,therefore,requiremore 

attention and priority in the SFPUC's 

maintenance plans. 
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2017-2018 CIVIL GRAND JURY FINDINGS, RECOMMENDATIONS, AND RESPONSES TO FINDINGS AND RECOMMENDATIONS 

f6 

F6 

F6 

Fll 

F6 

F6 

F6 

Unless the City increases funding levels, it will City Administrator 

be several decades (i.e., after the USGS predicts [September 15, 2019] 

one or more major earthquakes wlll occur) 

before the southern parts of the City have a 

high-pressure, multi-sourced, seismically safe 

emergency firefighting water supply. 

Unless the City increases funding levels, it will City Administrator 

be several decades (i.e., after the USGS predicts [September 15, 2019] 

one or more major earthquakes wil! occur) 

before the southern parts of the City have a 

high-pressure, multi-sourced, seismically safe 

emergency firefighting water supply. 

Unless the City increases funding levels, it will City Administrator 

be several decades {i.e., after the USGS predicts [September 15, 2019] 

one or more major earthquakes will occur) 

before the southern parts of the City have a 

high-pressure, multi-sourced, seismically safe 

emergency firefighting water supply. 

The City does not have a timeline to fund and 

complete development of a high-pressure, 

multi-sourced, seismically safe emergency 

water supply for all parts of the City, including 

poor neighborhoods that historically have not 

been as well protected as the downtown 

business district and many richer 

neighborhoods. 

City Administrator 

[September 15, 2019] 

Unless the City increases funding levels, it will Chief Resilience Officer, 

be several decades (i.e., after the USGS predicts Office of the City 

one or more major earthquakes will occur) Administrator 

before the southern parts of the City have a [September 15, 2019] 

high-pressure, multi-sourced, seismically safe 

emergency firefighting water supply. 

Unless the City increases funding levels, it will Chief Resilience Officer, 

be several decades (i.e., after the USGS predicts Office of the City 

one or more major earthquakes will occur) Administrator 

before the southern parts of the City have a {September 15, 2019] 

high-pressure, multi-sourced, seismica!Jy safe 

emergency firefighting water supply. 

Unless the City increases funding levels, it will Chief Resilience Officer, 

be several decades (i.e., after the USGS predicts Office of the City 

one or more major earthquakes will occur) Administrator 

before the southern parts of the City have a [September 15, 2019] 

high-pressure, multi-sourced, seismically safe 

emergency firefighting water supply. 

Fll The City does not have a timeline to fund and Chief Resilience Officer, 

complete development of a high-pressure, Office of the City 

multi-sourced, seismically safe emergency Administrator 

water supply for all parts of the City, including [September 15, 2019] 

poor neighborhoods that historically have not 

been as well protected as the downtown 

business district and many richer 

neighborhoods. 

Rl By no later than December 31, 2020, the City Administrator 

[for Fl-F6] Mayor, the SFPUC, the SFFD, and the Office of [September 15, 2019] 

Resilience and Capital Planning should jointly 

present to the Board of Supervisors a detailed 

plan to ensure the City is well prepared to fight 

fires in all parts of San Francisco in the event of 

a 1906-magnitude (7.8) earthquake. 

R2 The plan discussed in Recommendation Rl City Administrator 

[for Fl-F6] should include a detailed proposal, including [September 15, 2019] 

financing sources, for the installation within 15 

years of a high-pressure, multi-sourced, 

seismically safe emergency water system for 

those parts of the City that don't currently have 

one, i.e., by no later than June 30, 2034. 

RB By no later than June 30, 2022, the Mayor and 

[for F5, F6, the Board of Supervisors should analyze 

Fll] whether to propose a separate bond for the 

development of a high-pressure, multi-sourced, 

seismically safe emergency water system for 

those parts of the City that dori't currently have 

one, with a target date of completing 

construction by no later than June 30, 2034. 

RB By no later than June 30, 2022, the Mayor and 

[for FS, F6, the Board of Supervisors should analyze 

Fll] whether to propose a separate bond for the 

development of a high-pressure, multi-sourced, 

seismically safe emergency water system for 

those parts of the City that don't currently have 

one, with a target date of completing 

construction by no later than June 30, 2034. 

City Administrator 

[September 15, 2019] 

City Administrator 

[September 15, 2019] 

Rl By no later than December 31, 2020, the Chief Resilience Officer, 

[for Fl-F6] Mayor, the SFPUC, the SFFD, and the Office of Office of the City 

Resilience and Capital Planning should jointly Administrator 

present to the Board of Supervisors a detailed [September 15, 2019] 

plan to ensure the City is well prepared to fight 

fires in all parts of San Francisco in the event of 

a 1906-magnitude (7.8) earthquake. 

R2 The plan discussed in Recommendation Rl Chief Resilience Officer, 

{for Fl-F6] should include a detailed proposal, including Office of the City 

financing sources, for the installation within 15 Administrator 

years of a high-pressure, multi-sourced, [September 15, 2019] 

seismically safe emergency water system for 

those parts of the City that don't currently have 

one, i.e., by no later than June 30, 2034. 

RB By no laterthan June 30, 2022, the Mayor and Chief Resilience Officer, 

[for F5, F6, the Board of Supervisors should analyze Office of the City 

Fll] whether to propose a separate bond for the Administrator 

development of a high-pressure, multi-sourced, [September 15, 2019] 

seismically safe emergency water system for 

those parts of the City that don't currently have 

one, with a target date of completing 

construction by no later than June 30, 2034. 

RB By no later than June 30, 2022, the Mayor and Chief Resilience Officer, 

[for F5, F6, the Board of Supervisors should analyze Office of the City 

Fll] whether to propose a separate bond for the Administrator 

development of a high-pressure, multi-sourced, {September 15, 2019] 

seismically safe emergency water system for 

those parts of the City that don't currently have 

one, with a target date of completing 

construction by no later than June 30, 2034. 
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2017-2018 CIVIL GRAND JURY FINDINGS, RECOMMENDATIONS, AND RESPONSES TO FINDINGS AND RECOMMENDATIONS 

Act Now Before It Is R6 The SFPUC, the SFFD and the SF Department of Director, San Francisco 
Too Late: [for F8-F9] the Environment should study adding salt- Department of the 
Aggressively Expand water pump stations to improve the Environment 
and Enhance Our redundancy of water sources, especially on the [September 15, 2019] 
High-Pressure west side. Findings and recommendations 
Emergency from this study should be presented to the 
Firefighting Water Board of Supervisors by no later than June 30, 
System 2021. 
[July 17, 2019] 

Act Now Before It Is F6 Unless the City increases funding levels, it will Budget and Legislative R3 The Board of Supervisors should direct the Budget and Legislative 
Too Late: be several decades (i.e., after the USGS predicts Analyst Office, Board of {for Fl-F6] Budget and Legislative Analyst to study through Analyst Office, Board of 
Aggressively Expand one or more major earthquakes will occur) Supervisors an equity lens and issue a report to the Board Supervisors 
and Enhance Our before the southern parts of the City have a [September 15, 2019] regarding (a) which areas of the City do not [September 15, 2019] 
High-Pressure high-pressure, multi-sourced, seismically safe have sufficient water supplies for the 
Emergency emergency firefighting water supply. anticipated demand for water to fight fires 
Firefighting Water following a major earthquake similar in 
System magnitude to the 1906 earthquake, and (b) 
[July 17, 2019] options to address the issue in both the short 

term and the long term. The Board should 

issue its request by no later than December 31, 

2019, and the Budget and Legislative Analyst 

should complete its report by no later than 

December 31, 2020. 
Act Now Before It Is Fll The City does not have a timeline to fund and Budget and Legislative 
Too Late· complete development of a high-pressure, Analyst Office, Board of 
Aggressively Expand multi-sourced, seismically safe emergency Supervisors 
and Enhance Our water supply for all parts of the City, including [September 15, 2019] 
High-Pressure poor neighborhoods that historically have not 

Emergency been as well protected as the downtown 
Firefighting Water business district and many richer 

System neighborhoods. 

[July 17, 2019] 

Act Now Before It Is F4 The City's high-pressure emergency water Board of Supervisors Rl By no later than December 31, 2020, the Board of Supervisors 
Too Late: supply system, known as the Auxiliary Water [October 15, 2019] [for Fl-F6] Mayor, the SFPUC, the SFFD, and the Office of [October 15, 2019] 
Aggressively Expand Supply System (AWSS), does not cover large Resilience and Capital Planning should jointly 
and Enhance Our parts of Supervisorial Districts 1, 4, 7 and 11, present to the Board of Supervisors a detailed 
High-Pressure roughly one-third of the City's developed area. plan to ensure the City is well prepared to fight 
Emergency As a result, these districts are not adequately fires in all parts of San Francisco in the event of 
Firefighting Water protected from fires after a major earthquake. a 1906-magnitude (7.8) earthquake. 
System 

[July 17, 2019] 

Act Now Before It Is F4 The City's high-pressure emergency water Board of Supervisors R2 The plan discussed in Recommendation Rl Board of Supervisors 
Too Late: supply system, known as the Auxiliary Water [October 15, 2019] [for F1-F6] should include a detailed proposal, including [October 15, 2019] 
Aggressively Expand Supply System (AWSS), does not cover large financing sources, for the installation within 15 
and Enhance Our parts of SupervisoriaJ Districts 1, 4, 7 and 11, years of a high-pressure, multi-sourced, 
High-Pressure roughly one-third of the City's developed area. seismically safe emergency water system for 
Emergency As a result, these districts are not adequately those parts of the City that don't currently have 
Firefighting Water protected from fires after a major earthquake. one, i.e., by no later than June 30, 2034. 
System 

[July 17, 2019] 

Act Now Before It Is F4 The City's high-pressure emergency water Board of Supervisors R3 The Board of Supervisors should direct the Board of Supervisors 
Too Late: supply system, known as the Auxiliary Water [October 15, 2019] [for F1-F6] Budget and Legislative Analyst to study through [October 15, 2019] 
Aggressively Expand Supply System (AWSS), does not cover large an equity lens and issue a report to the Board 
and Enhance Our parts of Supervisoria! Districts 1, 4, 7 and 11, regarding {a) which areas of the City do not 
High-Pressure roughly one-third of the City's developed area. have sufficient water supplies for the 
Emergency As a result, these districts are not adequately anticipated demand for water to fight fires 
Firefighting Water protected from fires after a major earthquake. following a major earthquake similar in 
System magnitude to the 1906 earthquake, and (b) 
[July 17, 2019] options to address the issue in both the short 

term and the long term. The Board should 

issue its request by no later than December 31, 

2019, and the Budget and Legislative Analyst 

should complete its report by no later than 

December 31, 2020. 
Act Now Before !t Is FS A high-pressure, multi-sourced, seismically safe Board of Supervisors Rl By no later than December 31, 2020, the Board of Supervisors 
Too Late: emergency firefighting water supply will be [October 15, 2019] [for Fl-F6] Mayor, the SFPUC, the SFFD, and the Office of [October 15, 2019] 
Aggressively Expand costly but is essential to protect the City. Resilience and Capital Planning should jointly 
and Enhance Our present to the Board of Supervisors a detailed 
High-Pressure plan to ensure the City is well prepared to fight 
Emergency fires in all parts of San Francisco in the event of 
Firefighting Water a 1906-magnitude (7.8) earthquake. 
System 

[July 17, 2019] 
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2017-2018 CIVIL GRAND JURY FINDINGS, RECOMMENDATIONS, AND RESPONSES TO FINDINGS AND RECOMMENDATIONS 

Act Now Before It Is FS A high-pressure, multi-sourced, seismica!ly safe Board of Supervisors R2 The plan discussed in Recommendation Rl Board of Supervisors 

Too Late: emergency firefighting water supply will be [October 15, 2019] [for Fl-F6] should include a detailed proposal, including [October 15, 2019] 

Aggressively Expand costly but ls essential to protect the City. financing sources, for the instal!ation within 15 

and Enhance Our years of a high-pressure, multi-sourced, 

High-Pressure seismically safe emergency water system for 

Emergency those parts of the City that don't currently have 

Firefighting Water one, i.e., by no !ater than June 30, 2034. 

System 

[July 17, 2019] 

Act Now Before It Is FS A high-pressure, multi-sourced, seismically safe Board of Supervisors R3 The Board of Supervisors should direct the Board of Supervisors 

Too late: emergency firefighting water supply will be [October 15, 2019] [for Fl-FG] Budget and legislative Analyst to study through [October 15, 2019] 

Aggressively Expand costly but is essential to protect the City. an equity lens and issue a report to the Board 

and Enhance Our regarding (a) which areas of the City do not 
High-Pressure have sufficient water supplies for the 

Emergency anticipated demand for water to fight fires 

Firefighting Water following a major earthquake similar in 

System magnitude to the 1906 earthquake, and (b) 

[July 17, 2019] options to address the issue in both the short 

term and the long term. The Board should 

issue its request by no later than December 31, 

2019, and the Budget and Legislative Analyst 

should complete its report by no later than 

December 31, 2020. 

Act Now Before It Is FS A high-pressure, multi-sourced, seismically safe Board of Supervisors RB By no later than June 30, 2022, the Mayor and Board of Supervisors 

Too late: <'mereency firefighting water supply wil! be [October 15, 2019] [for F5, F5, the Board of Supervisors should an.:ilyzc [October 15, 2019] 

Aggressively Expand costly but is essential to protect the City. Fll] whether to propose a separate bond for the 

and Enhance Our development of a high-pressure, multi-sourced, 

High-Pressure seismically safe emergency water system for 

Emergency those parts of the City that don't currently have 
Firefighting Water one, with a target date of completing 

System construction by no later than June 30, 2034. 

[July 17, 2019] 

Act Now Before It Is F6 Unless the City increases funding levels, it will Board of Supervisors Rl By no later than December 31, 2020, the Board of Supervisors 

Too late: be several decades {i.e., after the USGS predicts [October 15, 2019] [for Fl-F6] Mayor, the SFPUC, the SFFD, and the Office of [October 15, 2019] 

Aggressively Expand one or more major earthquakes will occur) Resilience and Capital Planning should jointly 

and Enhance Our before the southern parts of the City have a present to the Board of Supervisors a detailed 
High-Pressure high-pressure, multi-sourced, seismically safe plan to ensure the City is well prepared to fight 
Emergency emergency firefighting water supply. fires in all parts of San Francisco in the event of 

Firefighting Water a 1906-magnitude (7.8} earthquake. 

System 

[July 17, 2019] 

Act Now Before It Is F6 Unless the City increases funding levels, it will Board of Supervisors R2 The plan discussed in Recommendation Rl Board of Supervisors 

Too late: be several decades (i.e., after the USGS predicts [October 15, 2019] [for Fl-F6] should include a detailed proposal, including [October 15, 2019] 
Aggressively Expand one or more major earthquakes will occur) financing sources, for the installation within 15 

and Enhance Our before the southern parts of the City have a years of a high-pressure, multi-sourced, 
High-Pressure high-pressure, multi-sourced, seismically safe seismically safe emergency water system for 

Emergency emergency firefighting water supply. those parts of the City that don't currently have 

Firefighting Water one, i.e., by no later than June 30, 2034. 

System 

[July 17, 2019] 

Act Now Before It Is F6 Unless the City increases funding levels, it will Board of Supervisors R3 The Board of Supervisors should direct the Board of Supervisors 

Too late: be several decades (i.e., after the USGS predicts [October 15, 2019] [for Fl-F6] Budget and legislative Analyst to study through [October 15, 2019] 

Aggressively Expand one or more major earthquakes will occur) an equity lens and issue a report to the Board 

and Enhance Our before the southern parts of the City have a regarding (a) which areas of the City do not 

High-Pressure high-pressure, multi-sourced, seismically safe have sufficient water supplies for the 

Emergency emergency firefighting water supply. antidpated demand for water to fight fires 

Firefighting Water following a major earthquake similar in 

System magnitude to the 1906 earthquake, and (b) 

[July 17, 2019] options to address the issue in both the short 

term and the long term. The Board should 

issue its request by no later than December 31, 

2019, and the Budget and Legislative Analyst 

should complete its report by no later than 

December 31, 2020. 

Act Now Before It Is F6 Unless the City increases funding levels, it will Board of Supervisors R4 As interim measure, by no later than June 30, Board of Supervisors 

Too late: be several decades (i.e., after the USGS predicts [October 15, 2019] [for F6-F7] 2021, the City should purchase the 20 new {October 15, 2019] 
Aggressively Expand one or more major earthquakes will occur) PWSS hose tenders being requested by the 

and Enhance Our before the southern parts of the City have a SFFD, to replace and expand its currently 

High-Pressure high-pressure, multi-sourced, seismically safe inadequate inventory. 

Emergency emergency firefighting water supply. 

Firefighting Water 

System 

[July 17, 2019] 
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Act Now Before It Is 

Too Late: 

Aggressively Expand 
and Enhance Our 

High-Pressure 

Emergency 
Firefighting Water 
System 

[July 17, 2019] 

Act Now Before lt !s 

Too Late: 

Aggressively Expand 

and Enhance Our 

High-Pressure 

Emergency 

Firefighting Water 

System 

[July 17, 2019] 

Act Now Before It Is 

Too Late: 

Aggressively Expand 

and Enhance Our 

High-Pressure 

Emergency 

Firefighting Water 

System 

[July 17, 2019] 

Act Now Before It Is 

Too Late: 

Aggressively Expand 

and Enhance Our 

High-Pressure 

Emergency 

Firefighting Water 

System 

[July 17, 2019] 

Act Now Before It Is 

Too Late: 

Aggressively Expand 

and Enhance Our 

High-Pressure 

Emergency 

Firefighting Water 

System 

[July 17, 2019] 

Act Now Before It Is 

Too Late: 

Aggressively Expand 

and Enhance Our 

High-Pressure 

Emergency 

Firefighting Water 

System 

[July 17, 2019] 

Act Now Before It Is 

Too Late: 

Aggressively Expand 

and Enhance Our 

High-Pressure 

Emergency 

Firefighting Water 

System 

[July 17, 2019] 

Act Now Before It Is 

Too Late: 

Aggressively Expand 

and Enhance Our 

High-Pressure 

Emergency 

Firefighting Water 

System 

[July 17, 2019] 

2017-2018 CIVIL GRAND JURY FINDINGS, RECOMMENDATIONS, AND RESPONSES TO FINDINGS AND RECOMMENDATIONS 

F6 

F11 

Unless the City increases funding levels, it will Board of Supervisors 

be several decades (i.e., aner the USGS predicts [October 15, 2019] 

one or more major earthquakes will occur) 

before the southern parts of the City have a 

high-pressure, multi-sourced, seismically safe 

emergency firefighting water supply. 

The City does not have a timeline to fund and 

complete development of a high-pressure, 

multi-sourced, seismica!!y safe emergency 

water supply for all parts of the City, including 

poor neighborhoods that historically have not 

been as well protected as the downtown 

business district and many richer 

neighborhoods. 

Board of Supervisors 

[October 15, 2019] 

Fl Fires resulting from an earthquake represent a President, San Francisco 

Fl 

F2 

F2 

significant risk of widespread damage and Public Utilities Commission 

potential loss of life in San Francisco. [September 15, 2019] 

Fires resulting from an earthquake represent a President, San Francisco 

significant risk of widespread damage and Public Utilities Commission 

potential loss of life in San Francisco. [September 15, 2019] 

The municipal water supply system (MWSS) is 

highly vulnerable to damage from a major 

earthquake and is not a reliable source for 

watersupplyforfirefightinganera major 

earthquake. 

President, San Francisco 

Public Utilities Commission 

[September 15, 2019] 

The municipal water supply system (MWSS) is President, San Francisco 

highly vulnerable to damage from a major Public Utilities Commission 

earthquake and is not a reliable source for [September 15, 2019] 

water supply for firefighting aner a major 

earthquake. 

RB By no later than June 30, 2022, the Mayor and Board of Supervisors 

[for FS, F6, the Board of Supervisors should analyi:e [October 15, 2019] 

Fll] whether to propose a separate bond for the 

development of a high-pressure, multi-sourced, 

seismically safe emergency water system for 

those parts of the City that don't currently have 

one, with a target date of completing 

construction by no later than June 30, 2034. 

R8 By no later than June 30, 2022, the Mayor and 

[for F5, F6, the Board of Supervisors should analyze 

Fll] whether to propose a separate bond for the 

development of a high-pressure, multi-sourced, 

seismically safe emergency water system for 

those parts of the City that don't currently have 

one, with a target date of completing 

construction by no later than June 30, 2034. 

Board of Supervisors 

[October 15, 2019] 

R6 The SFPUC, the SFFD and the SF Department of Board of Supervisors 

[for F8-F9] the Environment should study adding salt- [October 15, 2019] 

water pump stations to improve the 

redundancy of water sources, especially on the 

west side. Findings and recommendations 

from this study should be presented to the 

Board of Supervisors by no iater than June 30, 

2021. 

R7 The SFPUC should (a) continue its efforts to 

[for FlO] complete a more detailed analysis of 

emergency firefighting water needs (including 

above-the-median needs) by neighborhood, 

and not just by FRA, and (b) present a 

completed analysis to the Board of Supervisors 

by no later than June 30, 2021. 

Board of Supervisors 

[October 15, 2019] 

Rl By no later than December 31, 2020, the President, San Francisco 

[for Fl-F6] Mayor, the SFPUC, the SFFD, and the Office of Public Utilities Commission 

Resilience and Capital Planning should jointly [September 15, 2019] 

present to the Board of Supervisors a detailed 

plan to ensure the City is well prepared to fight 

fires in all parts of San Francisco in the event of 

a 1906-magnitude (7.8) earthquake. 

R2 The plan discussed in Recommendation Rl President, San Francisco 

[for Fl-F6] should include a detailed proposal, including Public Utilities Commission 

financing sources, for the installation within 15 [September 15, 2019] 

years ofa high-pressure, multi-sourced, 

seismically safe emergency water system for 

those parts of the City that don't currently have 

one, i.e., by no later than June 30, 2034. 

Rl By no later than December 31, 2020, the 

[for Fl-F6] Mayor, the SFPUC, the SFFD, and the Office of 

Resilience and Capital Planning should jointly 

present to the Board of Supervisors a detailed 

plan to ensure the City is well prepared to fight 

fires in all parts of San Francisco in the event of 

a 1906-magnitude (7.8) earthquake. 

President,San Francisco 

Public Utilities Commission 

[September 15, 2019] 

R2 The plan discussed in Recommendation Rl President, San Francisco 

[for Fl-F6] should include a detailed proposal, including Public Utilities Commission 

financing sources, for the installation within 15 [September 15, 2019] 

years of a high-pressure, multi-sourced, 

seismically safe emergency water system for 

those parts of the City that don't currently have 

one, i.e., by no later than June 30, 2034. 
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2017-2018 CIVIL GRAND JURY FINDINGS, RECOMMENDATIONS, AND RESPONSES TO FINDINGS AND RECOMMENDATIONS 

Act Now Before lt Is F4 The City's high-pressure emergency water President, San Francisco Rl By no later than December 31, 2020, the President, San Francisco 

Too late: supply system, known as the Auxiliary Water Public Utilities Commission (for Fl-F6] Mayor, the SFPUC, the SFFD, and the Office of Public Utilities Commission 
Aggressively Expand Supply System (AWSS), does not cover large [September 15, 2019] Resilience and Capital Planning should jointly [September 15, 2019] 

and Enhance Our parts of Supervisorial Districts 1, 4, 7 and 11, present to the Board of Supervisors a detailed 

High-Pressure roughly one-third of the City's developed area. plan to ensure the City is well prepared to fight 
Emergency As a result, these districts are not adequately fires in all parts of San Francisco in the event of 

Firefighting Water protected from fires after a major earthquake. a 1906-magnitude (7.8) earthquake. 

System 

[July 17, 2019] 

Act Now Before It ls F4 The City's high-pressure emergency water President, San Francisco R2 The plan discussed in Recommendation Rl President, San Francisco 

Too Late: supply system, known as the Auxiliary Water Public Utilities Commission [for Fl-F6] should include a detailed proposal, including Public Utilities Commission 

Aggressively Expand Supply System (AWSS), does not cover large [September 15, 2019] financing sources, for the installation within 15 [September 15, 2019] 

and Enhance Our parts of Supervisorial Districts 1, 11, 7 and 11, years of a high-pressure, multi-sourced, 
High-Pressure roughly one-third of the City's developed area. seismically safe emergency water system for 

Emergency As a result, these districts are not adequately those parts of the City that don't currently have 

Firefighting Water protected from fires after a major earthquake. one, i.e., by no later than June 30, 2034. 

System 

[July 17, 2019] 

Act Now Before It Is FS A high-pressure, multi-sourced, seismically safe President, San Francisco Rl By no later than December 31, 2020, the President, San Francisco 

Too late: emergency firefighting water supply will be Public Utilities Commission [for Fl-F6] Mayor, the SFPUC, the SFFD, and the Office of Public Utilities Commission 

Aggressively Expand costly but is essential to protect the City. [September 15, 2019] Resilience and Capital Planning should jointly [September 15, 2019] 

and Enhance Our present to the Board of Supervisors a detailed 

High-Pressure plan to ensure the City is welt prepared to fight 

Emergency fires in all parts of San Francisco in the event of 
Firefighting Water a 1906-magnitude (7.8) earthquake. 

System 

[July 17, 2019] 

Act Now Before It Is FS A high-pressure, multi-sourced, seismically safe President, San Francisco R2 The plan discussed in Recommendation Rl President, San Francisco 

Too late: emergency firefighting water supply will be Public Utilities Commission [for Fl-F6] should include a detailed proposal, including Public Utilities Commission 

Aggressively Expand costly but is essential to protect the City. [September 15, 2019] financing sources, for the installation within 15 [September 15, 2019] 

and Enhance Our years of a high-pressure, multi-sourced, 

High-Pressure seismically safe emergency water system for 

Emergency those parts of the City that don't currently have 

Firefighting Water one, i.e., by no later than June 30, 2034. 

System 

[July 17, 2019] 

Act Now Before It Is F6 Unless the City increases funding levels, it will President, San Francisco Rl By no later than December 31, 2020, the President, San Francisco 

Too late: be several decades (Le., after the USGS predicts Public Utilities Commission [for Fl-F6] Mayor, the SFPUC, the SFFD, and the Office of Public Utilities Commission 

Aggressively Expand one or more major earthquakes will occur) [September 15, 2019) Resilience and Capital Planning should jointly [September 15, 2019] 

and Enhance Our before the southern parts of the City have a present to the Board of Supervisors a detailed 

High-Pressure high-pressure, multi-sourced, seismically safe plan to ensure the City is well prepared to fight 
Emergency emergency firefighting water supply. fires in all parts of San Francisco in the event of 
Firefighting Water a 1906,magnitude (7.8} earthquake. 

System 

[July 17, 2019) 

Act Now Before It Is F6 Unless the City increases funding levels, it will President, San Francisco R2 The plan discussed in Recommendation Rl President, San Francisco 

Too late: be several decades (i.e., after the USGS predicts Public Utilities Commission [for Fl-F6] should include a detailed proposal, including Public Utilities Commission 

Aggressively Expand one or more major earthquakes will occur) [September 15, 2019] financing sources, forthe installation within 15 [September 15, 2019] 

and Enhance Our before the southern parts of the City have a years of a high-pressure, multi-sourced, 

High-Pressure high-pressure, multi-sour.ced, seismically safe seismically safe emergency water system for 
Emergency emergency firefighting water supply. those parts of the City that don't currently have 

Firefighting Water one, i.e., by no later than June 30, 2034. 

System 

[July 17, 2019] 

Act Now Before It Is F8 Redundancy is an important feature of an President, San Francisco R6 The SFPUC, the SFFD and the SF Department of President, San Francisco 

Too Late: emergency firefighting water system. Public Utilities Commission [for F8-F9] the Environment should study adding salt- Public Utilities Commission 

Aggressively Expand [September 15, 2019] water pump stations to improve the [September 15, 2019] 

and Enhance Our redundancy of water sources, especially on the 
High-Pressure west side. Findings and recommendations 

Emergency from this study should be presented to the 

Firefighting Water Board of Supervisors by no later than June 30, 

System 2021. 
[July 17, 2019] 

Act Now Before It Is F9 Current plans to extend protections to the President, San Francisco R6 The SFPUC, the SFFD and the SF Department of President, San Francisco 

Too late: western part of the City do not include any high Public Utilities Commission [for F8-F9] the Environment should study adding salt- Public Utilities Commission 

Aggressively Expand pressure water sources north of Golden Gate [September 15, 2019) water pump stations to improve the [September 15, 2019] 

and Enhance Our Park. redundancy of water sources, especia!!y on the 

High-Pressure west side. Findings and recommendations 
Emergency from this study should be presented to the 

Firefighting Water Board of Supervisors by no later than June 30, 

System 2021. 
[July 17, 2019] 
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2017-2018 CIVIL GRAND JURY FINDINGS, RECOMMENDATIONS, AND RESPONSES TO FINDINGS AND RECOMMENDATIONS 

Act Now Before It Is FlO The "reliability scores" being used by the SFPUC President, San Francisco R7 The SFPUC should (a) continue its efforts to President, San Francisco 

Too Late: impart an overly optimistic impression of the Public Utilities Commlssion [for FlO] complete a more detailed analysis of Public Utilities Commission 

Aggressively Expand protection provided. [September 15, 2019] emergency firefighting water needs (including [September 15, 2019] 

and Enhance Our above-the-median needs) by neighborhood, 

High-Pressure and not just by FRA, and (b) present a 

Emergency completed analysis to the Board of Supervisors 

Firefighting Water by no later than June 30, 2021. 

System 

[July 17, 2019] 

Act Now Before It !s Fll The City does not have a timeline to fund and President, San Francisco 

Too Late: complete development of a high-pressure, Public Utilities Commission 

Aggressively Expand multi-sourced, seismically safe emergency [September 15, 2019] 

and Enhance Our water supply for all parts of the City, including 

High-Pressure poor neighborhoods that historically have not 

Emergency been as we!! protected as the downtown 

Firefighting Water business district and many richer 

System neighborhoods. 

[July 17, 2019] 

Act Now Before It Is Fl2 The SFPUC has not developed a number of the President, San Francisco R9 By no later than December 31, 2020 the SFPUC, President, San Francisco 

Too Late: routine maintenance plans recommended in a Public Utilities Commission [for F12] with the advice and subject to the approval of Public Utilities Commission 

Aggressively Expand 2014 report (CS-199), and has not adequately [September 15, 2019] the SFFD, should (a) implement "best practices" [September 15, 2019] 

and Enhance Our defined which AWSS valves are "critical" and for the maintenance of AWSS assets, and (b) 

High-Pressure therefore require increased attention. redefine which AWSS va!ves in the system are 

Emergency "crltical," and, therefore, require more 

Firefighting Water attention and priority in the SFPUC's 

System maintenance plans. 

[July 17, 2019] 

Act Now Before It Is RlO By no later than June 30, 2020, the 2015 MOU President, San Francisco 

Too Late: [forF13] between the SFPUC and the SFFD should be Public Utilities Commission 

Aggressively Expand amended to include a detailed roadmap for [September 15, 2019] 

and Enhance Our annual emergency response exercises, 

High-Pressure including simulated disaster and earthquake 

Emergency drills involving the AWSS and the PWSS. 

Firefighting Water 

System 

[July 17, 2019] 

Act Now Before !t Is Fl Fires resulting from an earthquake represent a President, San Francisco Rl By no later than December 31, 2020, the President, San Francisco 

Too Late: significant risk of widespread damage and Fire Commission [for F1-F6] Mayor, the SFPUC, the SFFD, and the Office of Fire Commission 

Aggressively Expand potential loss of life in San Francisco. [September 15, 2019) Resilience and Capital Planning should jointly [September 15, 2019] 

and Enhance Our present to the Board of Supervisors a detailed 

High-Pressure plan to ensure the City is well prepared to fight 

Emergency fires in all parts of San Francisco in the event of 

Firefighting Water a 1906-magnitude (7.8) earthquake. 

System 

[July 17, 2019] 

Act Now Before It Is Fl Fires resulting from an earthquake represent a President, San Francisco R2 The plan discussed in Recommendation Rl President, San Francisco 

Too late: significant risk of widespread damage and Fire Commission [for Fl-F6] should include a detailed proposal, including Fire Commission 

Aggressively Expand potential loss of life in San Francisco. [September 15, 2019] financing sources, for the installation within 15 [September 15, 2019] 

and Enhance Our years of a high-pressure, multi-sourced, 

High-Pressure seismically safe emergency water system for 

Emergency those parts of the City that don't currently have 

Firefighting Water one, i.e., by no later than June 30, 2034. 

System 

[July 17, 2019] 

Act Now Before It Is F2 The municipal water supply system (MWSS) is President, San Francisco Rl By no later than December 31, 2020, the President, San Francisco 

Too Late: highly vulnerable to damage from a major Fire Commission [for F1-F6] Mayor, the SFPUC, the SFFD, and the Office of Fire Commission 

Aggressively Expand earthquake and is not a reliable source for [September 15, 2019] Resilience and Capital Planning should jointly [September 15, 2019] 

and Enhance Our water supply for firefighting alter a major present to the Board of Supervisors a detailed 

High-Pressure earthquake. plan to ensure the City is well prepared to fight 

Emergency fires in all parts of San Francisco in the event of 

Firefighting Water a 1906-magnitude (7 .8) earthquake. 

System 

[July 17, 2019] 

Act Now Before It Is F2 The municipal water supply system (MWSS} is President, San Francisco R2 The plan discussed in Recommendation Rl President, San Francisco 

Too Late: highly vulnerable to damage from a major Fire Commission [for Fl-F6] should include a detailed proposal, including Fire Commission 

Aggressively Expand earthquake and is not a reliable source for [September 15, 2019] financing sources, for the installation within 15 [September 15, 2019] 

and Enhance Our water supply for firefighting alter a major years of a high-pressure, multi-sourced, 

High-Pressure earthquake. seismically safe emergency water system for 

Emergency those parts of the City that don't currently have 

Firefighting Water one, i.e., by no later than June 30, 2034. 

System 

[July 17, 2019) 
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2017-2018 CIVIL GRAND JURY FINDINGS, RECOMMENDATIONS, AND RESPONSES TO FINDINGS AND RECOMMENDATIONS 

Act Now Before lt Is F3 Approximately 30 cisterns have recently been President, San Francisco Rl By no later than December 31, 2020, the President, San Francisco 
Too Late: added with funds from ESER bonds, but Fire Commission [for Fl-F6] Mayor, the SFPUC, the SFFD, and the Office of Fire Commission 

Aggressively Expand cisterns only have up to about an hour of water [September 15, 2019] Resilience and Capital Planning should jointly [September 15, 2019] 
and Enhance Our supply and thus do not provide sufficient water present to the Board of Supervisors a detailed 
High-Pressure for fighting fires following a major earthquake. plan to ensure the City is well prepared to fight 

Emergency fires in all parts of San Francisco in the event of 
Firefighting Water a 1906-magnitude (7.8) earthquake. 
System 

[July 17, 2019] 

Act Now Before It Is F3 Approximately 30 cisterns have recently been President, San Francisco R2 The plan discussed in Recommendation Rl President, San Francisco 
Too Late: added with funds from ESER bonds, but Fire Commission [for F1-F6] should include a detailed proposal, including Fire Commission 

Aggressively Expand cisterns only have up to about an hour of water [September 15, 2019] financing sources, for the installation within 15 [September 15, 2019] 

and Enhance Our supply and thus do not provide sufficient water years of a high-pressure, multi-sourced, 
High-Pressure for fighting fires following a major earthquake. seismically safe emergency water system for 
Emergency those parts of the City that don't currently have 
Firefighting Water one, i.e., by no later than June 30, 2034. 

System 

[July 17, 2019] 

Act Now Before It Is F4 The City's high-pressure emergency water President, San Francisco Rl By no later than December 31, 2020, the President, San Francisco 

Too Late: supply system, known as the Auxiliary Water Fire Commission [for F1-F6] Mayor, the SFPUC, the SFFD, and the Office of Fire Commission 
Aggressively Expand Supply System (AWSS), does not cover large [September 15, 2019] Resilience and Capital Planning should jointly [September 15, 2019] 

and Enhance Our parts of Supervisorial Districts 1, 4, 7 and 11, present to the Board of Supervisors a detailed 
High-Pressure roughly one-third of the City's developed area. plan to ensure the City is well prepared to fight 

Emergency As a result, these districts are not adequately fires in all parts of San Francisco in the event of 
Firefighting Water protected from fire:. after a major earthquake. a 1906-magnitude (/.8) earthquake. 

System 

[July 17, 2019] 

Act Now Before It ls F4 The City's high-pressure emergency water President, San Francisco R2 The plan discussed in Recommendation Rl President, San Francisco 
Too Late: supply system, known as the Auxiliary Water Fire Commission [for Fl-F6} should include a detailed proposal, including Fire Commission 

Aggressively Expand Supply System (AWSS), does not cover large [September 15, 2019] financing sources, for the installation within 15 [September 15, 2019] 
and Enhance Our parts of Supervisorial Districts 1, 4, 7 and 11, years of a high-pressure, multi-sourced, 
High-Pressure roughly one-third of the City's developed area. seismically safe emergency water system for 
Emergency As a result, these districts are not adequately those parts of the City that don't currently have 

Firefighting Water protected from fires after a major earthquake. one, i.e., by no later than June 30, 2034. 
System 

[July 17, 2019] 

Act Now Before It Is F4 The City's high-pressure emergency water President, San Francisco RS The SFFD should strategically locate the President, San Francisco 

Too Late: supply system, known as the Auxiliary Water Fire Commission [for F4] majority of the PWSS hose tenders in areas that Fire Commission 
Aggressively Expand Supply System (AWSS), does not cover large [September 15, 2019] at present only have !ow-pressure hydrants [September 15, 2019] 

and Enhance Our parts of Supervisorial Districts 1, 4, 7 and 11, and/or cisterns. 
High-Pressure roughly one-third of the City's developed area. 
Emergency As a result, these districts are not adequately 

Firefighting Water protected from fires after a major earthquake. 

System 
[July 17, 2019] 

Act Now Before It Is FS A high-pressure, multi-sourced, seismically safe President, San Francisco Rl By no later than December 31, 2020, the President, San Franclsco 

Too Late: emergency firefighting water supply will be Fire Commission [for F1-F6] Mayor, the SFPUC, the SFFD, and the Office of Fire Commission 

Aggressively Expand costly but is essential to protect the City. [September 15, 2019] Resilience and Capital Planning should jointly [September 15, 2019] 

and Enhance Our present to the Board of Supervisors a detailed 
High-Pressure plan to ensure the City is well prepared to fight 

Emergency fires in all parts of San Francisco in the event of 
Firefighting Water a 1906-magnitude (7.8) earthquake. 

System 

[July 17, 2019] 

Act Now Before It Is FS A high-pressure, multi-sourced, seismically safe President, San Francisco R2 The plan discussed in Recommendation Rl President, San Francisco 

Too Late: emergency firefighting water supply will be Fire Commission {for F1-F6] should include a detailed proposal, including Fire Commission 
Aggressively Expand costly but is essential to protect the City. [September 15, 2019] financing sources, for the installation within 15 [September 15, 2019] 

and Enhance Our years of a high-pressure, multi-sourced, 
High-Pressure seismically safe emergency water system for 
Emergency those parts of the City that don't currently have 

Firefighting Water one, i.e., by no later than June 30, 2034. 
System 

[July 17, 2019] 

Act Now Before It Is F6 Unless the City increases funding levels, it will President, San Francisco Rl By no later than December 31, 2020, the President, San Francisco 
Too Late: be several decades (i.e., a~er the USGS predicts Fire Commission [for Fl-FG] Mayor, the SFPUC, the SFFD, and the Office of Fire Commission 
Aggressively Expand one or more major earthquakes will occur} [September 15, 2019] Resilience and Capital Planning should jointly [September 15, 2019] 

and Enhance Our before the southern parts of the City have a present to the Board of Supervisors a detailed 
High-Pressure high-pressure, multi-sourced, seismically safe plan to ensure the City is well prepared to fight 
Emergency emergency firefighting water supply. fires in all parts of San Francisco in the event of 

Firefighting Water a 1906-magnitude (7.8) earthquake. 

System 

[July 17, 2019] 
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2017-2018 CIVIL GRAND JURY FINDINGS, RECOMMENDATIONS, AND RESPONSES TO FINDINGS AND RECOMMENDATIONS 

Act Now Before It Is F6 Unless the City increases funding levels, it will President, San Francisco R2 The plan discussed in Recommendation Rl President, San Frandsco 

Too Late: be several decades (i.e., aft.er the USGS predicts Fire Commission [for Fl-F6] should include a detailed proposal, including Fire Commission 
Aggressively Expand one or more major earthquakes will occur) [September 15, 2019] financing sources, for the installation within 15 {September 15, 2019] 
and Enhance Our before the southern parts of the City have a years of a high-pressure, multi-sourced, 
High-Pressure high-pressure, multi-sourced, seismically safe seismically safe emergency water system for 

Emergency emergency firefighting water supply. those parts of the City that don't currently have 
Firefighting Water one, i.e., by no later than June 30, 2034. 
System 

[July 17, 2019] 

Act Now Before It Is f6 Unless the City increases funding levels, it will President, San Francisco R4 As interim measure, by no later than June 30, President, San Francisco 
Too Late: be several decades (i.e., after the USGS predicts Fire Commission [for F6-F7] 2021, the City should purchase the 20 new Fire Commission 
Aggressively Expand one or more major earthquakes will occur) [September 15, 2019] PWSS hose tenders being requested by the [September 15, 2019] 

and Enhance Our before the southern parts of the City have a SFFD, to replace and expand its currently 
High-Pressure high-pressure, multi-sourced, seismically safe inadequate inventory. 
Emergency emergency firefighting water supply. 
Firefighting Water 

System 
(July 17, 2019] 

Act Now Before It Is f7 The existing Portable Water Supply System President, San Francisco R4 As interim measure, by no later than June 30, President, San Francisco 

Too Late: (PWSS) inventory is inadequate. Investing in Fire Commission [for F6-F7] 2021, the City should purchase the 20 new Fire Commission 
Aggressively Expand more PWS5 hose tenders would provide a [September 15, 2019] PWSS hose tenders being requested by the [September 15, 2019] 

and Enhance Our relatively quick, cost-effective interim means to SFFD, to replace and expand its currently 
High-Pressure improve protection of the southern and inadequate inventory. 

Emergency western parts of the City until a high-pressure, 

Firefightl11g Wdler multi-sourced, seismically safe emergency 

System water supply can be developed in those areas. 

[July 17, 2019] 

Act Now Before It Is F8 Redundancy is an important feature of an President, San Francisco R6 The SFPUC, the SFFD and the SF Department of President, San Francisco 

Too Late: emergency firefighting water system. Fire Commission [for F8-F9] the Environment should study adding salt- Fire Commission 

Aggressively Expand [September 15, 2019] water pump stations to improve the [September 15, 2019] 

and Enhance Our redundancy of water sources, especially on the 
High-Pressure west side. Findings and recommendations 
Emergency from this study should be presented to the 

Firefighting Water Board of Supervisors by no later than June 30, 
System 2021. 
[July 17, 2019] 

Act Now Be.fore It Is f9 Current plans to extend protections to the President, San Francisco R6 The SFPUC, the SFFD and the SF Department of President, San Francisco 
Too late: western part of the City do not include any high Fire Commission [for F8-F9] the Environment should study adding salt- Fire Commission 

Aggressively Expand pressure water sources north of Golden Gate [September 15, 2019] water pump stations to improve the [September 15, 2019] 
and Enhance Our Park. redundancy of water sources, especially on the 
High-Pressure. west side. Findings and recommendations 
Emergency from this study should be presented to the 
Firefighting Water Board of Supervisors by no later than June 30, 

System 2021. 
[July 17, 2019] 

Act Now Before It !s FlO The "reliability scores" being used by the SFPUC President, San Francisco 
Too Late: impart an overly optimistic impression of the Fire Commission 

Aggressively Expand protection provided. [September 15, 2019] 
and Enhance Our 

High-Pressure 

Emergency 

Firefighting Water 

System 

[July 17, 2019] 

Act Now Before It Is Fll The City does not have. a timeline to fund and President, San Francisco 
Too Late: complete development of a high-pressure, Fire Commission 

Aggressively Expand multi-sourced, seismically safe emergency [September 15, 2019] 
and Enhance Our water supply for all parts of the City, including 
High-Pressure poor neighborhoods that historically have not 

Emergency been as well protected as the downtown 
Firefighting Water business district and many richer 

System neighborhoods. 

[July 17, 2019] 

Act Now Be.fore It Is R9 By no later than December 31, 2020 the SFPUC, President, San Francisco 

Too Late: [for F12] with the advice and subject to the approval of Fire Commission 
Aggressively Expand the SFFD, should (a) implement "best practices" [September 15, 2019] 

and Enhance Our for the maintenance of AWSS assets, and (b) 
High-Pressure redefine which AWSS valves in the system are 
Emergency "critical," and, therefore, require more 
Firefighting Water attention and priority in the SFPUC's 

System maintenance plans. 
[July 17, 2019] 
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2017-2018 CIVIL GRAND JURY FINDINGS, RECOMMENDATIONS, AND RESPONSES TO FINDINGS AND RECOMMENDATIONS 

Act Now Before It Is RlO By no later than June 30, 2020, the 2015 MOU President, San Francisco 
Too Late: [for F13] between the SFPUC and the SFFD should be Fire Commission 

Aggressively Expand amended to include a detailed roadmap for [September 15, 2019] 

and Enhance Our annual emergency response exercises, 
High-Pressure including simulated disaster and earthquake 

Emergency drills involving the AWSS and the PWSS. 

Firefighting Water 

System 

[July 17, 2019] 
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Report Title 

[Publication Date] 

Act Now Before It Is 

Too Late: 

Aggressively Expand 

and Enhance Our 
High-Pressure 

Emergency 

Firefighting Water 

System 

[July 17, 2019] 

Act Now Before It Is 

Too Late: 

Aggressively Expand 

and Enhance Our 

High-Pressure 

Emergency 

Firefighting Water 

System 

[July 17, 2019] 

Act Now Before It Is 

Too Late: 

Aggressively Expand 

and Enhance Our 

High-Pressure 

Emergency 

Firefighting Water 

System 

[July 17, 2019] 

Act Now Before It Is 

Too Late: 

Aggressively Expand 

and Enhance Our 

High-Pressure 

Emergency 

Firefighting Water 

System 

[July 17, 2019] 

Act Now Before lt Is 

Too Late: 

Aggressively Expand 

and Enhance Our 
High-Pressure 

Emergency 

Firefighting Water 

System 

[July 17, 2019] 

Act Now Before It ls 

Too Late: 

Aggressively Expand 

and Enhance Our 

High-Pressure 

Emergency 

Firefighting Water 

System 

[July 17, 2019] 

2017-2018 CIVIL GRAND JURY FINDINGS, RECOMMENDATIONS, AND RESPONSES TO FINDINGS AND RECOMMENDATIONS 

F# 

F4 

Finding 
(text may be duplicated due to spanning and 

multiple respondent effects) 

Respondent Assigned by 

CGJ 

[Response Due Date] 

The City's high-pressure emergency water Board of Supervisors 

supply system, known as the Auxiliary Water [October 15, 2019] 

Supply System (AWSS), does not cover large 

parts of Supervisorial Districts 1, 4, 7 and 11, 

roughly one-third of the City's developed area. 

As a result, these districts are not adequately 

protected from fires after a major earthquake. 

F4 The City's high-pressure emergency water Board of Supervisors 

supply system, known as the Auxiliary Water [October 15, 2019] 

Supply System (AWSS), does not cover large 

parts of Supervisorial Districts 1, 4, 7 and 11, 

roughly one-third of the City's developed area. 

As a result, these districts are not adequately 

protected from fires after a major earthquake. 

F4 The City's high-pressure emergency water Board of Supervisors 

supply system, known as the Auxiliary Water [October 15, 2019] 

Supply Systern (AWSS), does not cover large 

parts of Supervisorial Districts 1, 4, 7 and 11, 

roughly one-third of the City's developed area. 

As a result, these districts are not adequately 

protected from fires after a major earthquake. 

F5 A high-pressure, multi-sourced, seismically safe Board of Supervisors 

emergency firefighting water supply will be [October lS, 2019] 
costly but is essential to protect the City. 

FS A high-pressure, multi-sourced, seismically safe Board of Supervisors 

emergency firefighting water supply will be [October 15, 2019] 

costly but is essential to protect the City. 

FS A high-pressure, multi-sourced, seismically safe Board of Supervisors 

emergency firefighting water supply will be [October 15, 2019] 

costly but is essential to protect the City. 

Finding Response 

(Agree/Disagree) 
Finding Response Text 

R# 

[forF#] 

Recommendation 

(text may be duplicated due to spanning and 

multiple respondent effects) 

Respondent Assigned by Recommendation 

CGJ Response 

[Response Due Date] (Implementation) 

Rl By no later than December 31, 2020, the Board of Supervisors 

[for Fl-FG] Mayor, the SFPUC, the 5FFD, and the Office of [October 15, 2019] 

Resilience and Capital Planning should jointly 

present to the Board of Supervisors a detailed 

plan to ensure the City is well prepared to fight 

fires in all parts of San Francisco in the event of 

a 1906-magnitude (7.8) earthquake. 

R2 The plan discussed in Recommendation Rl Board of Supervisors 

[for Fl-F6] should include a detailed proposal, including [October 15, 2019] 

financing sources, for the installation within 15 

years of a high-pressure, multi-sourced, 

seismically safe emergency water system for 

those parts of the City that don't currently have 

one, i.e., by no later than June 30, 2034. 

R3 The Board of Supervisors should direct the Board of Supervisors 

[for Fl-F6] Budget and Legislative Analyst to study through [October 1S, 2019] 

an equity !ens and issue a report to the Board 

regarding (a) which areas of the City do not 

havesuffidentwatersuppliesforthe 

anticipated demand for water to fight fires 

following a major earthquake similar in 

magnitude to the 1906 earthquake, and (b) 

options to address the issue in both the short 

term and the long term. The Board should 

issue its request by no later than December 31, 

2019, and the Budget and legislative Analyst 

should complete its report by no later than 

December 31, 2020. 

Rl By no later than December 31, 2020, the Board of Supervisors 

[for Fl-F6] Mayor, the SFPUC, the SFFD, and the Office of [October lS, 2019] 

Resilience and Capital Planning should jointly 

present to the Board of Supervisors a detailed 

plan to ensure the City is well prepared to fight 

fires in all parts of San Francisco in the event of 

a 1906-magnitude (7.8) earthquake. 

R2 The plan discussed in Recommendation R1 Board of Supervisors 

[for Fl-F6] should include a detailed proposal, including [October 15, 2019] 

financing sources, for the installation within 15 

years of a high-pressure, multi-sourced, 

seismically safe emergency water system for 

those parts of the City that don't currently have 

one, i.e., by no !ater than June 30, 2034. 

R3 The Board of Supervisors should direct the Board of Supervisors 

[for Fl-F6] Budget and Legislative Analyst to study through (October 15, 2019] 

an equity !ens and issue a report to the Board 

regarding (a) which areas of the City do not 

havesufficientwatersupp!iesforthe 

anticipated demand for water to fight fires 

following a major earthquake similar in 

magnitude to the 1906 earthquake, and (b) 

options to address the issue in both the short 

term and the long term. The Board should 

issue its request by no later than December 31, 

2019, and the Budget and Legislative Analyst 

should complete its report by no later than 

December 31, 2020. 
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2017-2018 CIVIL GRAND JURY FINDINGS, RECOMMENDATIONS, AND RESPONSES TO FINDINGS AND RECOMMENDATIONS 

Act Now Before It Is FS A high-pressure, multi-sourced, seismically safe Board of Supervisors R8 By no later than June 30, 2022, the Mayor and Board of Supervisors 
Too Late: emergency firefighting water supply will be [October 15, 2019] [for FS, F6, the Board of Supervisors should analyze [October 15, 2019) 
Aggressively Expand costly but is essential to protect the City. F11] whether to propose a separate bond for the 
and Enhance Our development of a high-pressure, multi-sourced, 

High-Pressure seismically safe emergency water system for 

Emergency those parts of the City that don't currently have 
Firefighting Water one, with a target date of completing 

System construction by no later than June 30, 2034. 

[July 17, 2019] 

Act Now Before It Is F6 Unless the City increases funding levels, it will Board of Supervisors Rl By no later than December 31, 2020, the Board of Supervisors 

Too Late: be several decades (i.e., after the USGS predicts [October 15, 2019] [for Fl-F6] Mayor, the SFPUC, the SFFD, and the Office of [October 15, 2019] 

Aggressively Expand one or more major earthquakes will occur) Resilience and Capital Planning should jointly 

and Enhance Our before the southern parts of the City have a present to the Board of Supervisors a detailed 
High-Pressure high-pressure, multi-sourced, seismically safe plan to ensure the City is well prepared to fight 

Emergency emergency firefighting water supply. fires in all parts of San Francisco in the event of 

Firefighting Water a 1906-magnitude (7.8} earthquake. 

System 

[July 17, 2019] 

Act Now Before It ls F6 Unless the City increases funding levels, it will Board of Supervisors R2 The plan discussed in Recommendation Rl Board of Supervisors 

Too Late: be several decades (i.e., after the USGS predicts [October 15, 2019] [for Fl-F6] should include a detailed proposal, including [October 15, 2019] 

Aggressively Expand one or more major earthquakes will occur) financing sources, for the installation within 15 

and Enhance Our before the southern parts of the City have a years of a high-pressure, multi-sourced, 
High-Pressure high-pressure, multi-sourced, seismically safe seismically safe emergency water system for 

Emergency emergency firefighting water supply. those parts of the City that don't currently have 
Firefighting Water one, i.e., by no later than June 30, 2034. 

System 

[July 17, 2019] 

Act Now Before lt Is F6 Unless the City increases funding levels, it will Board of Supervisors R3 The Board of Supervisors should direct the Board of Supervisors 

Too Late: be several decades (i.e., after the USGS predicts [October 15, 2019] [for Fl-F6] Budget and Legislative Analyst to study through [October 15, 2019] 

Aggressively Expand one or more major earthquakes will occur) an equity lens and issue a report to the Board 
and Enhance Our before the southern parts of the City have a regarding (a) which areas of the City do not 
High-Pressure high-pressure, multi-sourced, seismically safe have sufficient water supplies for the 

Emergency emergency firefighting water supply. anticipated demand for water to fight fires 

Firefighting Water following a major earthquake similar in 

System magnitude to the 1906 earthquake, and (b) 

[July 17, 2019] options to address the issue in both the short 

term and the long term. The Board should 

issue Its request by no later than December 31, 

2019, and the Budget and legislative Analyst 

should complete its report by no later than 

December 31, 2020. 

Act Now Before !t Is F6 Unless the City increases funding levels, it will Board of Supervisors R4 As interim measure, by no later than June 30, Board of Supervisors 

Too Late: be several decades (i.e., after the USGS predicts (October 15, 2019] [for F6-F7] 2021, the City should purchase the 20 new [October 15, 2019] 

Aggressively Expand one or more major earthquakes wm occur) PWSS hose tenders being requested by the 

and Enhance Our before the southern parts of the City have a SFFD, to replace and expand its currently 
High-Pressure high-pressure, multi-sourced, seismically safe inadequate inventory. 
Emergency emergency firefighting water supply. 

Firefighting Water 

System 

[July 17, 2019] 

Act Now Before lt Is F6 Unless the City increases funding levels, it will Board of Supervisors R8 By no later than June 30, 2022, the Mayor and Board of Supervisors 

Too Late: be several decades {i.e., after the USGS predicts [October 15, 2019] [for F5, F6, the Board of Supervisors should analyze [October 15, 2019] 

Aggressively Expand one or more major earthquakes will occur) Fll] whether to propose a separate bond for the 
and Enhance Our before the southern parts of the City have a development of a high-pressure, multi-sourced, 

High-Pressure high-pressure, multi-sourced, seismically safe seismically safe emergency water system for 
Emergency emergency firefighting water supply. those parts of the City that don't currently have 
Firefighting Water one, with a target date of completing 

System construction by no later than June 30, 2034. 

[July 17, 2019] 

Act Now Before It Is Fll The City does not have a timeline to fund and Board of Supervisors R8 By no later than June 30, 2022, the Mayor and Board of Supervisors 

Too Late: complete development of a high-pressure, [October 15, 2019] [for F5, F6, the Board of Supervisors should analyze [October 15, 2019] 

Aggressively Expand multi-sourced, seismically safe emergency Fll] whether to propose a separate bond for the 

and Enhance Our water supply for all parts of the City, including development of a high-pressure, multi-sourced, 
High-Pressure poor neighborhoods that historically have not seismically safe emergency water system for 
Emergency been as well protected as the downtown those parts of the City that don't currently have 

Firefighting Water business district and many richer one, with a target date of completing 
System neighborhoods. construction by no later than June 30, 2034. 

[July 17, 2019] 
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2017-2018 CIVIL GRAND JURY FINDINGS, RECOMMENDATIONS, AND RESPONSES TO FINDINGS AND RECOMMENDATIONS 

Act Now Before It Is R6 The SFPUC, the SFFD and the SF Department of Board of Supervisors 

Too Late: [for F8-F9] the Environment should study adding salt- [October 15, 2019] 

Aggressively Expand water pump stations to improve the 

and Enhance Our redundancy of water sources, especially on the 

High-Pressure west side. Findings and recommendations 

Emergency from this study should be presented to the 

Firefighting Water Board of Supervisors by no later than June 30, 

System 2021. 

[July 17, 2019] 

Act Now Before It Is R7 The SFPUC should (a) continue its efforts to Board of Supervisors 

Too Late: [for FlO] complete a more detailed analysis of [October 15, 2019] 

Aggressively Expand emergency firefighting water needs (including 

and Enhance Our above-the-median needs) by neighborhood, 

High-Pressure and not just by FRA, and {b) present a 

Emergency completed analysis to the Board of Supervisors 

Firefighting Water by no later than June 30, 2021. 

System 

[July 17, 2019] 
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July 15, 2019 

Angela Calvillo 

CITY AND COUNTY OF SAN FRANCISCO 

2018 - 2019 CIVIL GRAND JURY 

Clerk of the San Francisco Board of Supervisors 
City Hall, Room 244 
1 Dr. Carlton B. Goodlett Place 
San Francisco, CA 94102 

Dear Ms. Calvillo, 

The 2018-2019 Civil Grand Jury will release a report entitled, "Act Now Before It Is foo f;,gte: 
Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System" 
to the public on Wednesday, July 17, 2019. Enclosed is an advanced copy. By order of the 
Presiding Judge of the Superior Court, Hon. Garrett L. Wong, this report is to be kept 
confidential until the date of release. 

California Penal Code §933(c) requires a response to be submitted to the Presiding Judge no later 
than October 15, 2019. 

California Penal Code §933.05 states that as to each finding, the response must indicate one of 
the following: 

1. The respondent agrees with the finding; or 
2. The respondent disagrees with the finding, wholly or partially, with an explanation. 

As to each recommendation, the response must indicate one of the following: 

1. The recommendation has been implemented, with a summary of the implementation; 
2. The recommendation has not yet been, but will be implemented in the future, with a 

timeframe for implementation; 
3. The recommendation requires further analysis, with an explanation, scope, and 

parameters of that analysis, and a timeframe for discussion not more than six months 
from the publication of the grand jury report; or 

4. The recommendation will not be implemented because it is not warranted or reasonable, 
with an explanation. 

Please e-mail your response to Presiding Judge Wong at CGrandJury@sftc.org or mail to 400 
McAllister Street, Room 008, San Francisco, CA 94102-4512. 

Respectfully, 

~k-l-/7_ 
Rasha Harvey, Foreperson 

-,1 

'lr 
1·· 

400 McAllister Street, Room 008, San Francisco, CA 94102---1512 " (415) 551-3635 <> http://civilgrandjury.sfgov.org/ 



July 15, 2019 

CITY AND COUNTY OF SAN FRANCISCO 

2018 - 2019 CIVIL GRAND JURY 

Budget and Legislative Analyst 
San Francisco Board of Supervisors 
City Hall, Room 244 
1 Dr. Carlton B. Goodlett Place 
San Francisco, CA 94102 

Dear Sir or Madam, 

The 2018-2019 Civil Grand Jury will release a report entitled, "Act Now Before It Is Too Late: 
Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System" 
to the public on Wednesday, July 17, 2019. Enclosed is an advanced copy. By order of the 
Presiding Judge of the Superior Court, Hon. Garrett L. Wong, this report is to be kept 
confidential until the date of release. 

California Penal Code §933( c) requires a response to be submitted to the Presiding Judge no later 
than September 15, 2019. 

California Penal Code §933.05 states that as to each finding, the response must indicate one of 
the following: 

1. The respondent agrees with the finding; or 
2. The respondent disagrees with the finding, wholly or partially, with an explanation. 

As to each recommendation, the response must indicate one of the following: 

1. The recommendation has been implemented, with a summary of the implementation; 
2. The recommendation has not yet been, but will be implemented in the future, with a 

timeframe for implementation; 
3. The recommendation requires further analysis, with an explanation, scope, and 

parameters of that analysis, and a timeframe for discussion not more than six months 
from the publication of the grand jury report; or 

4. The recommendation will not be implemented because it is not warranted or reasonable, 
with an explanation. 

Please e-mail your response to Presiding Judge Wong at CGrandJury@sftc.org or mail to 400 
McAllister Street, Room 008, San Francisco, CA 94102-4512. 

Respectfully, 

KJ_t17 
Rasha Harvey, Foreperson 

400 McAllister Street, Room 008, San Francisco, CA 94102-4512 o (415) 551-3635 o http://civilgrandjury.sfgov.org/ 



CITY AND COUNTY OF SAN FRANCISCO 
2018 - 2019 CIVIL GRAND JURY 

July 15, 2019 

Sandra Lee Fewer 
Supervisor 
San Francisco Board of Supervisors 
City Hall, Room 244 
I Dr. Carlton B. Goodlett Place 
San Francisco, CA 94102 

Dear Supervisor Fewer, 

The 2018-2019 Civil Grand Jury will release a report entitled, "Act Now Before It Is Too Late: 
Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System" 
to the public on Wednesday, July 17, 2019. Enclosed is an advanced copy. By order of the 
Presiding Judge of the Superior Court, Hon. Garrett L. Wong, this report is to be kept 
confidential until the date of release. 

California Penal Code §933(c) requires a response to be submitted to the Presiding Judge no later 
than October 15, 2019. 

California Penal Code §933.05 states that as to each finding, the response must indicate one of 
the following: 

1. The respondent agrees with the finding; or 
2. The respondent disagrees with the finding, wholly or partially, with an explanation. 

As to each recommendation, the response must indicate one of the following: 

1. The recommendation has been implemented, with a summary of the implementation; 
2. The recommendation has not yet been, but will be implemented in the future, with a 

timeframe for implementation; 
3. The recommendation requires further analysis, with an explanation, scope, and 

parameters of that analysis, and a timeframe for discussion not more than six months 
from the publication of the grand jury report; or 

4. The recommendation will not be implemented because it is not warranted or reasonable, 
with an explanation. 

Please e-mail your response to Presiding Judge Wong at CGrandJury@sftc.org or mail to 400 
McAllister Street, Room 008, San Francisco, CA 94102-4512. 

Respectfully, 

7<_,?-1-17_ 
Rasha Harvey, Foreperson 

400 McAllister Street, Room 008, San Francisco, CA 94102-4512 " ( 415) 551-3635 o http://civilgrandjury.sfgov.org/ 



CITY AND COUNTY OF SAN FRANCISCO 
2018 - 2019 CIVIL GRAND JURY ; 

July 15, 2019 

Catherine Stefani 
Supervisor 
San Francisco Board of Supervisors 
City Hall, Room 244 
1 Dr. Carlton B. Goodlett Place 
San Francisco, CA 94102 

Dear Supervisor Stefani, 

The 2018-2019 Civil Grand Jury will release a report entitled, "Act Now Before It Is Too Late: 
Aggressively Expand and Enhance Our High-Pressure Emergency Fire.fighting Water System" 
to the public on Wednesday, July 17, 2019. Enclosed is an advanced copy. By order of the 
Presiding Judge of the Superior Court, Hon. Garrett L. Wong, this report is to be kept 
confidential until the date of release. 

California Penal Code §933(c) requires a response to be submitted to the Presiding Judge no later 
than October 15, 2019. 

California Penal Code §933.05 states that as to each finding, the response must indicate one of 
the following: 

1. The respondent agrees with the finding; or 
2. The respondent disagrees with the finding, wholly or partially, with an explanation. 

As to each recommendation, the response must indicate one of the following: 

1. The recommendation has been implemented, with a summary of the implementation; 
2. The recommendation has not yet been, but will be implemented in the future, with a 

time:frame for implementation; 
3. The recommendation requires further analysis, with an explanation, scope, and 

parameters of that analysis, and a timeframe for discussion not more than six months 
from the publication of the grand jury report; or 

4. The recommendation will not be implemented because it is not warranted or reasonable, 
with an explanation. 

Please e-mail your response to Presiding Judge Wong at CGrandJury@sftc.org or mail to 400 
McAllister Street, Room 008, San Francisco, CA 94102-4512. 

Respectfully, 

R__L- 1-17 
Rasha Harvey, Foreperson 

400 McAllister Street, Room 008, San Francisco, CA 94102-4512 o ( 415) 551-3635 o http://civilgrandjury.sfgov.org/ 



July 15, 2019 

Aaron Peskin 
Supervisor 

CITY AND COUNTY OF SAN FRANCISCO 
2018 - 2019 CIVIL GRAND JURY 

San Francisco Board of Supervisors 
City Hall, Room 244 
1 Dr. Carlton B. Goodlett Place 
San Francisco, CA 94102 

Dear Supervisor Peskin, 

The 2018-2019 Civil Grand Jury will release a report entitled, "Act Now Before It Is Too Late: 
Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System" 
to the public on Wednesday, July 17, 2019. Enclosed is an advanced copy. By order of the 
Presiding Judge of the Superior Court, Hon. Garrett L. Wong, this report is to be kept 
confidential until the date of release. 

California Penal Code §933(c) requires a response to be submitted to the Presiding Judge no later 
than October 15, 2019. 

California Penal Code §933.05 states that as to each finding, the response must indicate one of 
the following: 

1. The respondent agrees with the finding; or 
2. The respondent disagrees with the finding, wholly or partially, with an explanation. 

As to each recommendation, the response must indicate one of the following: 

1. The recommendation has been implemented, with a summary of the implementation; 
2. The recommendation has not yet been, but will be implemented in the future, with a 

timeframe for implementation; 
3. The recommendation requires further analysis, with an explanation, scope, and 

parameters of that analysis, and a timeframe for discussion not more than six months 
from the publication of the grand jury report; or 

4. The recommendation will not be implemented because it is not warranted or reasonable, 
with an explanation. 

Please e-mail your response to Presiding Judge Wong at CGrandJury@sftc.org or mail to 400 
McAllister Street, Room 008, San Francisco, CA 94102-4512. 

Respectfully, · 

p__£__ H7 
Rasha Harvey, Foreperson 

400 McAllister Street, Room 008, San Francisco, CA 94102-4512 o (415) 551-3635 o http://civilgrandjury.sfgov.org/ 



July 15, 2019 

Gordon Mar 
Supervisor 

CITY AND COUNTY OF SAN FRANCISCO 

2018 - 2019 CIVIL GRAND JURY 

San Francisco Board of Supervisors 
City Hall, Room 244 
1 Dr. Carlton B. Goodlett Place 
San Francisco, CA 94102 

Dear Supervisor Mar, 

The 2018-2019 Civil Grand Jury will release a report entitled, "Act Now Before It Is Too Late: 
Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System" 
to the public on Wednesday, July 17, 2019. Enclosed is an advanced copy. By order of the 
Presiding Judge of the Superior Court, Hon. Garrett L. Wong, this report is to be kept 
confidential until the date of release. 

California Penal Code §933( c) requires a response to be submitted to the Presiding Judge no later 
than October 15, 2019. 

California Penal Code §933.05 states that as to each finding, the response must indicate one of 
the following: 

1. The respondent agrees with the finding; or 
2. The respondent disagrees with the finding, wholly or partially, with an explanation. 

As to each recommendation, the response must indicate one of the following: 

1. The recommendation has been implemented, with a summary of the implementation; 
2. The recommendation has not yet been, but will be implemented in the future, with a 

time:frame for implementation; 
3. The recommendation requires further analysis, with an explanation, scope, and 

parameters of that analysis, and a time:frame for discussion not more than six months 
from the publication of the grand jury report; or 

4. The recommendation will not be implemented because it is not warranted or reasonable, 
with an explanation. 

Please e-mail your response to Presiding Judge Wong at CGrandJury@sftc.org or mail to 400 
McAllister Street, Room 008, San Francisco, CA 94102-4512. 

Respectfully, 

KJ--H7 
Rasha Harvey, Foreperson 

400 McAllister Street, Room 008, San Francisco, CA 94102-4512 o (415) 551-3635 o http://civilgrandjury.sfgov.org/ 



July 15, 2019 

Vallie Brown 
Supervisor 

CITY AND COUNTY OF SAN FRANCISCO 

2018 - 2019 CIVIL GRAND JURY 

San Francisco Board of Supervisors 
City Hall, Room 244 
1 Dr. Carlton B. Goodlett Place 
San Francisco, CA 94102 

Dear Supervisor Brown, 

The 2018-2019 Civil Grand Jury will release a report entitled, "Act Now Before It Is Too Late: 
Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System" 
to the public on Wednesday, July 17, 2019. Enclosed is an advanced copy. By order of the 
Presiding Judge of the Superior Court, Hon. Garrett L. Wong, this report is to be kept 
confidential until the date of release. 

California Penal Code §933(c) requires a response to be submitted to the Presiding Judge no later 
than October 15, 2019. 

California Penal Code §933.05 states that as to each finding, the response must indicate one of 
the following: 

1. The respondent agrees with the finding; or 
2. The respondent disagrees with the finding, wholly or partially, with an explanation. 

As to each recommendation, the response must indicate one of the following: 

1. The recommendation has been implemented, with a summary of the implementation; 
2. The recommendation has not yet been, but will be implemented in the future, with a 

timeframe for implementation; 
3. The recommendation requires further analysis, with an explanation, scope, and 

parameters of that analysis, and a timeframe for discussion not more than six months 
from the publication of the grand jury report; or 

4. The recommendation will not be implemented because it is not warranted or reasonable, 
with an explanation. 

Please e-mail your response to Presiding Judge Wong at CGrandJury@sftc.org or mail to 400 
McAllister Street, Room 008, San Francisco, CA 94102-4512. 

Respectfully, 

RJ-t-17 
Rasha Harvey, Forepe~son 

400 McAllister Street, Room 008, San Francisco, CA 94102-4512 a ( 415) 551-3635 o http://civilgrandjury.sfgov.org/ 



July 15, 2019 

Matt Haney 
Supervisor 

CITY AND COUNTY OF SAN FRANCISCO 
2018-2019 CIVIL GRAND JURY 

San Francisco Board of Supervisors 
City Hall, Room 244 
1 Dr. Carlton B. Goodlett Place 
San Francisco, CA 94102 

Dear Supervisor Haney, 

The 2018-2019 Civil Grand Jury will release a report entitled, "Act Now Before It Is Too Late: 
Aggressively Expand and Enhance Our High-Pressure Emergency Fire.fighting Water System" 
to the public on Wednesday, July 17, 2019. Enclosed is an advanced copy. By order of the 
Presiding Judge of the Superior Court, Hon. Garrett L. Wong, this report is to be kept 
confidential until the date of release. 

California Penal Code §933(c) requires a response to be submitted to the Presiding Judge no later 
than October 15, 2019. 

California Penal Code §933 .05 states that as to each finding, the response must indicate one of 
the following: 

1. The respondent agrees with the finding; or 
2. The respondent disagrees with the finding, wholly or partially, with an explanation. 

As to each recommendation, the response must indicate one of the following: 

1. The recommendation has been implemented, with a summary of the implementation; 
2. The recommendation has not yet been, but will be implemented in the future, with a 

timeframe for implementation; 
3. The recommendation requires further analysis, with an explanation, scope, and 

parameters of that analysis, and a timeframe for discussion not more than six months 
from the publication of the grand jury report; or 

4. The recommendation will not be implemented because it is not warranted or reasonable, 
with an explanation. 

Please e-mail your response to Presiding Judge Wong at CGrandJury@sftc.org or mail to 400 
McAllister Street, Room 008, San Francisco, CA 94102-4512. 

Respectfully, 

)<-4--H7 
Rasha Harvey, Foreperson 

400 McAllister Street, Room 008, San Francisco, CA 94102-4512 o (415) 551-3635 " http://civilgrandjury.sfgov.org/ 



July 15, 2019 

Norman Yee 
President 

CITY AND COUNTY OF SAN FRANCISCO 
2018 - 2019 CIVIL GRAND JURY 

San Francisco Board of Supervisors 
City Hall, Room 244 
1 Dr. Carlton B. Goodlett Place 
San Frcl-ncisco, CA 94102 

Dear President Yee, 

The 2018-2019 Civil Grand Jury will release a report entitled, "Act Now Before It Is Too Late: 
Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System" 
to the public on Wednesday, July 17, 2019. Enclosed is an advanced copy. By order ofthe 
Presiding Judge of the Superior Court, Hon. Garrett L. Wong, this report is to be kept 
confidential until the date of release. 

California Penal Code §933(c) requires a response to be submitted to the Presiding Judge no later 
than October 15, 2019. 

California Penal Code §933.05 states that as to each finding, the response must indicate one of 
the following: 

1. The respondent agrees with the finding; or 
2. The respondent disagrees with the finding, wholly or partially, with an explanation. 

As to each recommendation, the response must indicate one of the following: 

1. The recommendation has been implemented, with a summary of the implementation; 
2. The recommendation has not yet been, but will be implemented in the future, with a 

time-frame for implementation; · 
3. The recommendation requires further analysis, with an explanation, scope, and 

parameters of that analysis, and a time-frame for discussion not more than six months 
from the publication of the grand jury report; or 

4. The recommendation will not be implemented because it is not warranted or reasonable, 
with an explanation. 

Please e-mail your response to Presiding Judge Wong at CGraridJury@sftc.org or mail to 400 
McAllister Street, Room 008, San Francisco, CA 94102-4512. 

Respectfully, 

R~H7 
Rasha Harvey, Foreperson 

400 McAllister Street, Room 008, San Francisco, CA 94102-4512 " ( 415) 551-3635 o http://civilgrandjury.sfgov.org/ 



CITY AND COUNTY OF SAN FRANCISCO 
2018 - 2019 CIVIL GRAND JURY 

July 15, 2019 

Rafael Mandelman 
Supervisor 
San Francisco Board of Supervisors 
City Hall, Room 244 
1 Dr. Carlton B. Goodlett Place 
San Francisco, CA 94102 

Dear Supervisor Mandelman, 

The 2018-2019 Civil Grand Jury will release a report entitled, "Act Now Before It Is Too Late: 
Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System" 
to the public on Wednesday, July 17, 2019. Enclosed is an advanced copy. By order ofthe 
Presiding Judge of the Superior Court, Hon. Garrett L. Wong, this report is to be kept 
confidential until the date of release. 

California Penal Code §933(c) requires a response to be submitted to the Presiding Judge no later 
than October 15, 2019. 

California Penal Code §933.05 states that as to each finding, the response must indicate one of 
the following: 

1. The respondent agrees with the finding; or 
2. The respondent disagrees with the finding, wholly or partially, with an explanation. 

As to each recommendation, the response must indicate one of the following: 

1. The recommendation has been implemented, with a summary of the implementation; 
2. The recommendation has not yet been, but will be implemented in the future, with a 

timeframe for implementation; 
3. The recommendation requires further analysis, with an explanation, scope, and 

parameters of that analysis, and a timeframe for discussion not more than six months 
from the publication of the grand jury report; or 

4. The recommendation will not be implemented because it is not warranted or reasonable, 
with an explanation. 

Please e-mail your response to Presiding Judge Wong at CGrandJury@sftc.org or mail to 400 
McAllister Street, Room 008, San Francisco, CA 94102-4512. 

Respectfully, 

P_k-H7_ 
Rasha Harvey, Foreperson 

400 McAllister Street, Room 008, San Francisco, CA 94102-4512 o ( 415) 551-3635 ., http://civilgrandjury.sfgov.org/ 



July 15, 2019 

Hillary Ronen 
Supervisor 

CITY AND COUNTY OF SAN FRANCISCO 
2018 - 2019 CIVIL GRAND JURY 

San Francisco Board of Supervisors 
City Hall, Room 244 
1 Dr. Carlton B. Goodlett Place 
San Francisco, CA 94102 

Dear Supervisor Ronen, 

The 2018-2019 Civil Grand Jury will release a report entitled, "Act Now Before It Is Too Late: 
Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System" 
to the public on Wednesday, July 17, 2019. Enclosed is an advanced copy. By order of the 
Presiding Judge of the Superior Court, Hon. Garrett L. Wong, this report is to be kept 
confidential until the date of release. 

California Penal Code §933(c) requires a response to be submitted to the Presiding Judge no later 
than October 15, 2019. 

California Penal Code §933.05 states that as to each finding, the response must indicate one of 
the following: 

1. The respondent agrees with the finding; or 
2. The respondent disagrees with the finding, wholly or partially, with an explanation. 

As to each recommendation, the response must indicate one of the following: 

1. The recommendation has been implemented, with a summary of the implementation; 
2. The recommendation has not yet been, but will be implemented in the future, with a 

timeframe for implementation; 
3. The recommendation requires further analysis, with an explanation, scope, and 

parameters of that analysis, and a timeframe for discussion not more than six months 
from the publication of the grand jury report; or 

4. The recommendation will not be implemented because it is not warranted or reasonable, 
with an explanation. 

Please e-mail your response to Presiding Judge Wong at CGrandJury@sftc.org or mail to 400 
McAllister Street, Room 008, San Francisco, CA 94102-4512. 

Respectfully, 

KJ-H7 
Rasha Harvey, Foreperson 

400 McAllister Street, Room 008, San Francisco, CA 94102-4512 o (415) 551-3635 o http://civilgrandjury.sfgov.org/ 



July 15, 2019 

CITY AND COUNTY OF SAN FRANCISCO 
2018 - 2019 CIVIL GRAND JURY 

Shamann Walton 
Supervisor 
San Francisco Board of Supervisors 
City Hall, Room 244 
1 Dr. Carlton B. Goodlett Place 
San Francisco, CA 94102 

Dear Supervisor Walton, 

The 2018-2019 Civil Grand Jury will release a report entitled, "Act Now Before It Is Too Late: 
Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System" 
to the public on Wednesday, July 17, 2019. Enclosed is an advanced copy. By order of the 
Presiding Judge of the Superior Court, Hon. Garrett L. Wong, this report is to be kept 
confidential until the date of release. 

California Penal Code §933(c) requires a response to be submitted to the Presiding Judge no later 
than October 15, 2019. 

California Penal Code §933.05 states that as to each finding, the response must indicate one of 
the following: 

1. The respondent agrees with the finding; or 
2. The respondent disagrees with the finding, wholly or partially, with an explanation. 

As to each recommendation, the response must indicate one of the following: 

1. The recommendation has been implemented, with a summary of the implementation; 
2. The recommendation has not yet been, but will be implemented in the future, with a 

timefraine for implementation; 
3. The recommendation requires further analysis, with an explanation, scope, and 

parameters of that analysis, and a timeframe for discussion not more than six months 
from the publication of the grand jury report; or 

4. The recommendation will not be implemented because it is not warranted or reasonable, 
with an explanation. 

Please e-mail your response to Presiding Judge Wong at CGrandJury@sftc.org or mail to 400 
McAllister Street, Room 008, San Francisco, CA 94102-4512. 

Respectfully, 

7<--t--H7 
Rasha Harvey, Foreperson 

400 McAllister Street, Room 008, San Francisco, CA 94102-4512 a ( 415) 551-3635 o h1!p://civilgrandjury.sfgov.org/ 



July 15, 2019 

Ahsha Safai 
Supervisor 

CITY AND COUNTY OF SAN FRANCISCO 

2018 - 2019 CIVIL GRAND JURY 

San Francisco Board of Supervisors 
City Hall, Room 244 
1 Dr. Carlton B. Goodlett Place 
San Francisco, CA 94102 

Dear Supervisor Safai, 

The 2018-2019 Civil Grand Jury will release a report entitled, "Act Now Before It Is Too Late: 
Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System" 
to the public on Wednesday, July 17, 2019. Enclosed is an advanced copy. By order of the 
Presiding Judge of the Superior Court, Hon. Garrett L. Wong, this report is to be kept 
confidential until the date of release. 

California Penal Code §933(c) requires a response to be submitted to the Presiding Judge no later 
than October 15, 2019. 

California Penal Code §933.05 states that as to each finding, the response must indicate one of 
the following: 

1. The respondent agrees with the finding; or 
2. The respondent disagrees with the finding, wholly or partially, with an explanation. 

As to each recommendation, the response must indicate one of the following: 

1. The recommendation has been implemented, with a summary of the implementation; 
2. The recommendation has not yet been, but will be implemented in the future, with a 

timeframe for implementation; 
3. The recommendation requires further analysis, with an explanation, scope, and 

parameters of that analysis, and a timeframe for discussion not more than six months 
from the publication of the grand jury report; or 

. 4. The recommendation will not be implemented because it is not warranted or reasonable, 
with an explanation. 

Please e-mail your response to Presiding Judge Wong at CGrandJury@sftc.org or mail to 400 
McAllister Street, Room 008, San Francisco, CA 94102-4512. 

Respectfully, 

~J_H7 
Rasha Harvey; Foreperson 

400 McAllister Street, Room 008, San Francisco, CA 94102-4512 o ( 415) 551-3635 o http://civilgrandjury.sfgov.org/ 



CITY AND COUNTY OF SAN FRANCISCO 
2018 - 2019 CIVIL GRAND JURY 

July 15, 2019 

Naomi M. Kelly 
City Administrator 
Office of the City Administrator 
City Hall, Room 362 
1 Dr. Carlton B. Goodlett Place 
San Francisco, CA 94102 

Dear Ms. Kelly, 

The 2018-2019 Civil Grand Jury will release a report entitled, "Act Now Before It Is Too Late: 
Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System" 
to the public on Wednesday, July 17, 2019. Enclosed is an advanced copy. By order ofthe 
Presiding Judge of the Superior Court, Hon. Garrett L. Wong, this report is to be kept 
confidential until the date of release. 

California Penal Code §933( c) requires a response to be submitted to the Presiding Judge no later 
than September 15, 2019. 

California Penal Code §933.05 states that as to each finding, the response must indicate one of 
the following: 

1. The respondent agrees with the finding; or 
2. The respondent disagrees with the finding, wholly or partially, with an explanation. 

As to each recommendation, the response must indicate one of the following: 

1. The recommendation has been implemented, with a summary of the implementation; 
2. The recommendation has not yet been, but will be implemented in the future, with a 

timeframe for implementation; 
3. The recommendation requires further analysis, with an explanation, scope, and 

parameters of that analysis, and a timeframe for discussion not more than six months 
from the publication of the grand jury report; or 

4. The recommendation will not be implemented because it is not warranted or reasonable, 
with an explanation. 

Please e-mail your response to Presiding Judge Wong at CGrandJury@sftc.org or mail to 400 
McAllister Street, Room 008, San Francisco, CA 94102-4512. 

Respectfully, 

~_.t--)-/7 
Rasha Harvey, Foreperson 

400 McAllister Street, Room 008, San Francisco, CA 94102-4512 o ( 415) 551-3635 " http://civilgrandjury.sfgov.org/ 



July 15, 2019 

Brian Strong 

CITY AND COUNTY OF SAN FRANCISCO 

2018 - 2019 CIVIL GRAND JURY 

Chief Resilience Officer 
Office of the City Administrator 
City Hall, Room 362 
1 Dr. Carlton B. Goodlett Place 
San Francisco, CA 94102 

Dear Mr. Strong, 

The 2018-2019 Civil Grand Jury will release a report entitled, "Act Now Before It Is Too Late: 
Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System" 
to the public on Wednesday, July 17, 2019. Enclosed is an advanced copy. By order of the 
Presiding Judge of the Superior Court, Hon. Garrett L. Wong, this report is to be kept 
confidential until the date of release. 

California Penal Code §933(c) requires a response to be submitted to the Presiding Judge no later 
than September 15, 2019. 

California Penal Code §933.05 states that as to each finding, the response must indicate one of 
the following: 

1. The respondent agrees with the finding; or 
2. The respondent disagrees with the finding, wholly or partially, with an explanation. 

As to each recommendation, the response must indicate one of the following: 

1. The recommendation has been implemented, with a summary of the implementation; 
2. The recommendation has not yet been, but will be implemented in the future, with a 

timeframe for implementation; 
3. The recommendation requires further analysis, with an explanation, scope, and 

parameters of that analysis, and a time frame for discussion not more than six months 
from the publication of the grand jury report; or 

4. The recommendation will not be implemented because it is not warranted or reasonable, 
with an explanation. 

Please e-mail your response to Presiding Judge Wong at CGrandJury(a),sftc.org or mail to 400 
McAllister Street, Room 008, San Francisco, CA 94102-4512. 

Respectfully, 

RJ-_H7_ 
Rasha Harvey, Foreperson 

400 McAllister Street, Room 008, San Francisco, CA 94102-4512 " (415) 551-3635 <> http://civilgrandjury.sfgov.org/ 



CITY AND COUNTY OF SAN FRANCISCO 

2018 - 2019 CIVIL GRAND JURY 

July 15, 2019 

Debbie Raphael 
Director 
San Francisco Department of the Environment 
1455 Market Street, Suite 1200 
San Francisco, CA 94103 

Dear Ms. Raphael, 

The 2018-2019 Civil Grand Jury will release a report entitled, "Act Now Before It Is Too Late: 
Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System" 
to the public on Wednesday, July 17, 2019. Enclosed is an advanced copy. By order of the 
Presiding Judge of the Superior Court, Hon. Garrett L. Wong, this report is to be kept 
confidential until the date of release. 

California Penal Code §933(c) requires a response to be submitted to the Presiding Judge no later 
than September 15, 2019. 

California Penal Code §933.05 states that as to each finding, the response must indicate one of 
the following: 

1. The respondent agrees with the finding; or 
2. The respondent disagrees with the finding, wholly or partially, with an explanation. 

As to each recommendation, the response must indicate one of the following: 

1. The recommendation has been implemented, with a summary of the implementation; 
2. The recommendation has not yet been, but will be implemented in the future, with a 

timeframe for implementation; 
3. The recommendation requires further analysis, with an explanation, scope, and 

parameters of that analysis, and a timeframe for discussion not more than six months 
from the publication of the grand jury report; or 

4. The recommendation will not be implemented because it is not warranted or reasonable, 
with an explanation. 

Please e-mail your response to Presiding Judge Wong at CGrandJury@sftc.org or mail to 400 
McAllister Street, Room 008, San Francisco, CA 94102-4512. 

Respectfully, 

)<J_H7_ 
Rasha Harvey, Foreperson 

400 McAllister Street, Room 008, San Francisco, CA 94102-45 12 " ( 415) 551-3635 a http://civilgrandjury.sfgov.org/ 



July 15, 2019 

CITY AND COUNTY OF SAN FRANCISCO 

2018 - 2019 CIVIL GRAND JURY 

Jeanine Nicholson 
Fire Chief 
San Francisco Fire Department 
698 Second Street 
San Francisco, CA 94107 

Dear Chief Nicholson, 

The 2018-2019 Civil Grand Jury will release a report entitled, "Act Now Before It Is Too Late: 
Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System" 
to the public on Wednesday, July 17, 2019. Enclosed is an advanced copy. By order of the 
Presiding Judge of the Superior Court, Hon. Garrett L. Wong, this report is to be kept 
confidential until the date of release. 

California Penal Code §933(c) requires a response to be submitted to the Presiding Judge no later 
than September 15, 2019. 

California Penal Code §933.05 states that as to each finding, the response must indicate one of 
the following: 

1. The respondent agrees with the finding; or 
2. The respondent disagrees with the finding, wholly or partially, with an explanation. 

As to each recommendation, the response must indicate one of the following: 

1. The recommendation has been implemented, with a summary of the implementation; 
2. The recommendation has not yet been, but will be implemented in the future, with a 

timeframe for implementation; 
3. The recommendation requires further analysis, with an explanation, scope, and 

parameters of that analysis, and a timeframe for discussion not more than six months 
from the publication of the grand jury report; or 

4. The recommendation will not be implemented because it is not warranted or reasonable, 
with an explanation. 

Please e-mail your response to Presiding Judge Wong at CGrandJury@sftc.org or mail to 400 
McAllister Street, Room 008, San Francisco, CA 94102-4512. 

Respectfully, 

J<_k--H7 
Rasha Harvey, Foreperson 

400 McAllister Street, Room 008, San Francisco, CA 94102-4512 o ( 415) 551-3635 o http://civilgrandjury.sfgov.org/ 



July 15, 2019 

Stephen Nakajo 
President 

CITY AND COUNTY OF SAN FRANCISCO 

2018 - 2019 CIVIL GRAND JURY 

San Francisco Fire Commission 
1765 Sutter Street 
San Francisco, CA 94115 

Dear President Nakajo, 

The 2018-2019 Civil Grand Jury will release a report entitled, "Act Now Before It Is Too Late: 
Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System" 
to the public on Wednesday, July 17, 2019. Enclosed is an advanced copy. By order of the 
Presiding Judge of the Superior Court, Hon. Garrett L. Wong, this report is to be kept 
confidential until the date of release. 

California Penal Code §933( c) requires a response to be submitted to the Presiding Judge no later 
than September 15, 2019. 

California Penal Code §933.05 states that as to each finding, the response must indicate one of 
the following: 

1. The respondent agrees with the finding; or 
2. The respondent disagrees with the finding, wholly or partially, with an explanation. 

As to each recommendation, the response must indicate one of the following: 

1. The recommendation has been implemented, with a summary of the implementation; 
2. The recommendation has not yet been, but will be implemented in the future, with a 

timeframe for implementation; 
3. The recommendation requires further analysis, with an explanation, scope, and 

parameters of that analysis, and a timeframe for discussion not more than six months 
from the publication of the grand jury report; or 

4. The recommendation will not be implemented because it is not warranted or reasonable, 
with an explanation. 

Please e-mail your response to Presiding Judge Wong at CGrandJury@sftc.org or mail to 400 
McAllister Street, Room 008, San Francisco, CA 94102-4512. 

Respectfully, 

KJ_H7 
Rasha Harvey, Foreperson 

400 McAllister Street. Room 008, San Francisco, CA 94102-45 l 2 o ( 415) 55 l -3635 " http://civilgrandjury.sfgov.org/ 



July 15, 2019 

CITY AND COUNTY OF SAN FRANCISCO 
2018 - 2019 CIVIL GRAND JURY 

The Honorable London Breed 
Mayor of San Francisco 
City Hall, Room 200 
1 Dr. Carlton B. Goodlett Place 
San Francisco, CA 94102 

Dear Mayor Breed, 

The 2018-2019 Civil Grand Jury will release a report entitled, "Act Now Before It Is Too Late: 
Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System" 
to the public on Wednesday, July 17, 2019. Enclosed is an advanced copy. By order of the 
Presiding Judge of the Superior Court, Hon. Garrett L. Wong, this report is to be kept 
confidential until the date of release. 

California Penal Code §933( c) requires a response to be submitted to the Presiding Judge no later 
than September 15, 2019. 

California Penal Code §933.05 states that as to each finding, the response must indicate one of 
the following: 

1. The respondent agrees with the finding; or 
2. The respondent disagrees with the finding, wholly or partially, with an explanation. 

As to each recommendation, the response must indicate one of the following: 

1. The recommendation has been implemented, with a summary of the implementation; 
2. The recommendation has not yet been, but will be implemented in the future, with a 

timeframe for implementation; 
3. The recommendation requires further analysis, with an explanation, scope, and 

parameters of that analysis, and a timeframe for discussion not more than six months 
from the publication of the grand jury report; or 

4. The recommendation will not be implemented because it is not warranted or reasonable, 
with an explanation. 

Please e-mail your response to Presiding Judge Wong at CGrandJury@sftc.org or mail to 400 
McAllister Street, Room 008, San Francisco, CA 94102-4512. 

Respectfully, 

RJ--t-17 
Rasha Harvey, Foreperson 

400 McAllister Street, Room 008, San Francisco, CA 94102-45 12 o ( 415) 551-3635 o http://civilgrandjury.sfgov.org/ 



CITY AND COUNTY OF SAN FRANCISCO 

2018 - 2019 CIVIL GRAND JURY 

July 15, 2019 

Harlan L. Kelly, Jr. 
General Manager 
San Francisco Public Utilities Commission 
525 Golden Gate Avenue, 13th Floor 
San Francisco, CA 94102 

Dear General Manager Kelly, 

The 2018-2019 Civil Grand Jury will release a report entitled, "Act Now Before It Is Too Late: 
Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System" 
to the public on Wednesday, July 17, 2019. Enclosed is an advanced copy. By order of the 
Presiding Judge of the Superior Court, Hon. Garrett L. Wong, this report is to be kept 
confidential until the date of release. 

California Penal Code § 93 3 ( c) requires a response to be submitted to the Presiding Judge no later 
than September 15, 2019. 

California Penal Code §933.05 states that as to each finding, the response must indicate one of 
the following: 

1. The respondent agrees with the finding; or 
2. The respondent disagrees with the finding, wholly or partially, with an explanation. 

As to each recommendation, the response must indicate one of the following: 

1. The recommendation has been implemented, with a summary of the implementation; 
2. The recommendation has not yet been, but will be implemented in the future, with a 

timeframe for implementation; 
3. The recommendation requires further analysis, with an explanation, scope, and 

parameters of that analysis, and a timeframe for discussion not more than six months 
from the publication of the grand jury report; or 

4. The recommendation will not be implemented because it is not warranted or reasonable, 
with an explanation. 

Please e-mail your response to Presiding Judge Wong at CGrandJury@sftc.org or mail to 400 
McAllister Street, Room 008, San Francisco, CA 94102-4512. 

Respectfully, 

~J-1-/7 
Rasha Harvey, Foreperson 

400 McAllister Street, Room 008, San Francisco, CA 94102-4512 o (415) 551-3635 " http://civilgrandjury.sfgov.org/ 



CITY AND COUNTY OF SAN FRANCISCO 
2018 - 2019 CIVIL GRAND JURY 

July 15, 2019 

Ann Moller Caen 
President 
San Francisco Public Utilities Commission 
525 Golden Gate Avenue, 13th Floor 
San Francisco, CA 94102 

Dear President Caen, 

The 2018-2019 Civil Grand Jury will release a report entitled, "Act Now Before It Is Too Late: 
Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System" 
to the public on Wednesday, July 17, 2019. Enclosed is an advanced copy. By order of the 
Presiding Judge of the Superior Court, Hon. Garrett L. Wong, this report is to be kept 
confidential until the date of release. 

California Penal Code §933( c) requires a response to be submitted to the Presiding Judge no later 
than September 15, 2019. 

California Penal Code §933.05 states that as to each finding, the response must indicate one of 
the following: 

1. The respondent agrees with the finding; or 
2. The respondent disagrees with the finding, wholly or partially, with an explanation. 

As to each recommendation, the response must indicate one of the following: 

1. The recommendation has been implemented, with a summary of the implementation; 
2. The recommendation has not yet been, but will be implemented in the future, with a 

timeframe for implementation; 
3. The recommendation requires further analysis, with an explanation, scope, and 

parameters of that analysis, and a timeframe for discussion not more than six months 
from the publication of the grand jury report; or 

4. The recommendation will not be implemented because it is not warranted or reasonable, 
with an explanation. 

Please e-mail your response to Presiding Judge Wong at CGrandJury@sftc.org or mail to 400 
McAllister Street, Room 008, San Francisco, CA 94102-4512. 

Respectfully, 

RJ_H7 
Rasha Harvey, Foreperson 

400 McAllister Street, Room 008, San Francisco, CA 94102-4512 0 ( 415) 551-3635 " http://civilgrandjury.sfgov.org/ 



TO THE BOARD OF SUPERVISORS 
FROM JAMES DALESSANDRO -

September 19, 2019: File# #190786 

AUTHOR OF "1906" and FILM MAKER OF "THE DAMNEDEST, FINEST RUINS" 

DEAR SUPERVISORS: At five o'clock on the afternoon of April 19, 1906 - 36 hours 
after the catastrophic San Andreas fault rupture - 5 ships of the U.S. Navy's Pacific 
Squadron arrived at the Golden Gate to face a mountain of flames 1,500 feet high. 

Utilizing their ships' massive steam pumps and an unlimited supply of saltwater, 
they stopped the fire along the entire Embarcadero - crucial to our rebuilding. 
They stopped the flames from leaping Van Ness Avenue, sparing the scant housing 
stock of Pacific Heights, the Fillmore, Sunset and Richmond Districts. They 
evacuated 100,000 desperate people on the waterfront. Over 38 hours, they 
pumped several hundred MILLION gallons of saltwater to check the fire's spread 
and save untold numbers of lives. 

On October 17, 1989, following the Loma Prieta Earthquake, another naval vessel -
our Fireboat Phoenix - pumped salt water onto the Marina fire for 14 hours, 
delivering 5 ½ MILLION gallons of salt water. It almost certainly prevented a 
repeat of 1906. Think of that for a moment, please - 5 ½ MILLION GALLONS OF 
SALTWATER to stop a single fire of only ¼ of a city block. If they had not stopped it 
there - where and how would they have stopped it? 

So where are we today? 

Despite 1 O's of millions of dollars from bond issues, provided overwhelmingly by 
San Francisco voters over the previous decades, 15 neighborhoods - 400,000 
citizens - have no auxiliary, high-pressure water system to save homes, business, or 
lives. Why? Because the Public Utility Commission, which now controls the 
Auxiliary Water Supply System, has proposed one preposterous alternative after 
another to avoid expanding the AWSS. To further exacerbate our jeopardy, they 
have failed to maintain the EXISTING AWSS to where one seriously doubts its ability 
to function in an emergency. 

Instead of expanding the AWSS, the PUC first proposed to buy 15 miles of 
cumbersome 12-inch hose. That was to be rolled out by the 24 on duty firefighters 
in the Sunset and Richmond Districts BEFORE they started fighting fires or rescuing 
citizens. Supervisor Peskin and others stopped that absurdity. 

So now the PUC - instead of expanding the High Pressure SALTWATER SYSTEM 
with 3 pumping stations along the Bay and Pacific Ocean - is proposing that we co
mingle the POTABLE DRINKING WATER of the Sunset Reservoir with the brackish, 
POLLUTED WATER OF LAKE MERCED. The minute the Lake Merced Water enters 
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the MUNICIPAL WATER SUPPLY SYSTEM at least 400,000 people will be candidates 
for a wide variety of water born diseases. 

Perhaps members of the PUC could drink unfiltered Lake Merced water for a week 
or two and let us all know how they fare? Or tell us how they plan to defend the 
massive lawsuits by our neighbors in the South Bay- who own 2/3rds of Sunset 
Reservoir's drinking water. 

As you sit here today, the massive diesel pumping stations that supply the EXISTING 
AWSS - one station at Fort Mason, the other directly beneath the office of the Fire 
Chief on Townsend Street - are without an attendant capable of activating the 
system to supply salt water to the downtown's EXISTING high pressure hydrants. 

The other parts of the EXISTING system, the levers and gates inside Jones Street on 
Nob Hill, which control nearly 12 million gallons of water from the Twin Peaks and 
Ashbury Heights Tanks - has not had an attendant on site in more than 20 years. 

The PUC allegedly has someone somewhere who will control those massive Jones 
Street gates and valves and high-pressure water flow by means of a laptop 
computer. It is unclear what he or she knows about fire fighting, or how he or she 
would receive information on where that water is needed. It is also unclear if that 
system can deliver water, since some firefighters have stated the lack of regular 
flushing and maintenance has left hydrants clogged with sediment. 

And now, our Mayor, a former Fire Commissioner, has cut $100,000 from the NERT 
budget - Neighborhood Emergency Response Team - curtailing the training of 
volunteers willing to risk their lives to rescue their neighbors. 

I urge the Board of Supervisors to immediately appoint a Blue Ribbon Commission 
comprised of people who understand the science of fire suppression, and care about 
what happens to this city and its citizens. A Commission who will challenge the 
Public Utilities Commission and over ride the unconscionable support from some, 
but not all senior members of the Fire Department, past and present. The neglect 
and delays have pushed this city, its citizens and visitors to the brink of catastrophe. 

The recent findings of the 2019 Civil Grand Jury, crying ACT NOW, come with an 
ominous footnote. Their findings echo those of the 2003 Civil Grand Jury. And of 
bond issues dating back to 1986 and 1908. The neglect of our current system by 
the PUC, and their preposterous ideas to further endanger us all, must be stopped. 

It appears, dear Board, that the task is yours as the last vestige of hope and sanity. 

James Dalessandro 



Print Form 

Introduction Form 
By a Member of the Board of Supervisors or the Mayor 

Time stamp 

I hereby submit the following item for introduction (select only one): or meeting date 

D 1. For reference to Committee. (An Ordinance, Resolution, Motion, or Charter Amendment) 

D 2. Request for next printed agenda Without Reference to Committee. 

161 3. Request for hearing on a subject matter at Committee. 

□ 4. Request for letter beginning "Supervisor inquires" 
L__ ________________ ~ 
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Note: For the Imperative Agenda (a resolution not on the printed agenda), use a Imperative Form. 
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Subject: 

Hearing - Civil Grand Jury Report - Act Now Before it is Too Late: Aggressively Expand and Enhance Our High
Pressure Emergency Firefighting Water System 

The text is listed below or attached: 

Hearing on the recently-published 2018-2019 Civil Grand Jury Report, entitled "Act Now Before it is Too Late: 
Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System." 

Signature of Sponsoring Supervisor: 
-~-------------------
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San Francisco 
Water Sewer 
Services of the San Francisco Public Utilities Commission 

DATE: June 25, 2020 

TO: 

FROM: 

Angela Calvillo, Clerk of the Board of Supervisors 

Harlan L. Kelly Jr., General Manager of the SF PUC~ 

Jeanine Nichols~f of the Department, San Francisco Fire 

Department-<!', IA./ 

SUBJECT: Fiscal Year 2019-2020 Annual Emergency Firefighting Water 
System Report 

Pursuant to Resolution No. 484-19, the San Francisco Public Utilities 

Commission and San Francisco Fire Department hereby provide the following 

report on the City's Emergency Firefighting Water System (EFWS). Resolution 
No. 484-19 urges the departments provide a consolidated annual report to the 

Board of Supervisors, " ... on the state of the City's EFWS preparedness for a 

major earthquake and fire and planned funding from the ten-year Capital Plan." 

This report addresses the information requested in Resolution No. 484-19 and 
provides an update on the City's EFWS preparedness. 

Program Background 
The San Francisco EFWS is vital for protecting against the loss of life resulting 

from multi-alarm fires, as well as the loss of homes and businesses by 
providing an additional layer of fire protection. The system is used throughout 

the year for the suppression of multiple-alarm fires. The system delivers water 
at high pressure to the SFFD for firefighting purposes. The primary source of 

water is the SFPUC's Hetch Hetchy Regional Water System, which supplies 

water to one reservoir and two storage tanks. The water is subsequently 
supplied from the reservoirs and tanks into 135 miles of pipelines. The 
secondary source of water for the EFWS is the San Francisco Bay. There are 

two seawater pump stations that can supply seawater into the pipelines, as well 

as 35 suction connections along the northeastern waterfront, which allow fire 

engines to pump water from the Bay. Finally, two fireboats are available to 
supply seawater by pumping into any of the five manifolds connected to 
pipelines. 

In 2010, 2014, and 2020, San Francisco voters approved three Earthquake 
Safety and Emergency Response (ESER) General Obligation Bonds, allowing 
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the City to make critical public safety investments and upgrades to emergency 
response facilities and infrastructure, including the EFWS. 

With the passage of each ESER bond, the SFPUC, SFFD, Public Works, and 
the Office of Resilience and Capital Planning in the City Administrator's Office 
have made it a high priority to evaluate, plan, repair, upgrade, and expand 
EFWS infrastructure throughout San Francisco. In addition to ESER funded 
upgrades, large development projects in San Francisco have also installed 
EFWS infrastructure within and adjacent to project boundaries. 

2020 Earthquake Safety and Emergency Response Bonds 
In March of this year, San Francisco voters approved the 2020 Earthquake 
Safety and Emergency Response General Obligation Bond. That bond's 
programming included $153.5 million for the Emergency Firefighting Water 
System. That funding will be allocated to replace, extend and seismically 
upgrade system components to increase the ability to provide adequate water 
throughout the City for firefighting following a major earthquake and during 
multiple-alarm fires. 

With the ESER funding, many upgrades will focus on improving EFWS 
capabilities in the City's western neighborhoods. The results and 
recommendations of the 2018 Westside Emergency Firefighting Water System 
Options Analysis planning study will help to inform the selection and design of 
specific projects to be funded through ESER 2020. Upon the completion of 
required environmental review, construction will proceed for selected projects. 

Capital Projects: Fiscal Year 2019 - 2020 
During Fiscal Year 2019-2020, ESER bond funds were utilized on a total of 10 

capital projects, funding the installation of EFWS infrastructure and/or funding 
engineering and planning work in advance of installing the infrastructure. 

Please refer to Table 1 for more information. 

Table 1: ESER Bond Funded EFWS Projects 
Project Status 

Ashbury Bypass EFWS Pipeline 

Terry Francois & Mariposa EFWS 
Pipeline Completed 

Pump Station No. 1 

Irving Street EFWS Pipeline 

Pump Station No. 2 Upgrades Under Construction 

Terry Francois/Mission Rock/Warriors 
Way EFWS Pipeline Construction will begin FY 2020-21 

Clarendon Supply EFWS Pipeline 

19th Ave. EFWS Pipeline 

Potable Emergency Firefighting Water Planning and Design 
System 
Street Valve Motorization Bidding 
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Technical Studies 

Administration Continuing 

Development Projects: Fiscal Year 2019- 2020 
Additionally, the SFPUC and SFFD coordinate with project sponsors of large 
development projects to ensure the installation of EFWS infrastructure within 

and adjacent to their respective projects. Please see Table 2 for development 

projects that installed or committed to install EFWS infrastructure this Fiscal 

Year. 

Table 2: Development Projects: EFWS 
Project Status 

Pier 70 Installed EFWS Infrastructure 

HopeSF Sunnydale 

Potrero Power Station EFWS Infrastructure included in 

3333 California Approved Development Agreement. 

Balboa Reservoir EFWS Infrastructure included in 
Development Agreement (Pending 
Approval) 

Active Fires, Trainings, and Inspections: Fiscal Year 2019-2020 
Additionally, the SFFD, SFPUC, and other agencies used EFWS infrastructure 
for trainings and active fires, performed routine inspections, and held joint 

meetings to discuss emergency response planning and project priorities. A 
summary of the SFFD's EFWS activities and partners for Fiscal Year 2019-

2020 is provided in Table 3. 

Table 3: Summary of SFFD EFWS Activity 
Date Participants Activity 
11/20/2019 SFFD: Fireboat St. Francis, Pier 90 salt-water inlet manifold 

E35, E08, E29, B03, 03, drill 
ADC Michael Cochrane, 
Deputy Chief Victor Wyrsch, The Fireboat St. Francis supplied 
Water Supply Officer Brent salt water to a portion of the EFWS 
Stuckert, Division of Training that had been isolated by the 
Staff and members of the SFPUC to operate multiple high-
Bureau of Equipment. pressure hydrants and a deck gun. 

SFPUC: EFWS 
Superintendents, Utility 
Plumbers, Hydrant Gatemen, 
plumbers and members of 
the engineering Department 

12/12/2019 SFFD: Deputy Chief Victor Joint Agency Q&A and group 
Wyrsch, Deputy Chief Jose discussion 
Velo, Assistant Deputy Chief 
Dawn DeWitt, Assistant Chief Improvements made to the EFWS 
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Date Participants Activity 
Brook Baker; Assistant Chief since the 1989 earthquake, 
Robert Postel, Water Supply strategies to further improve the 
Officer Captain Brent system in its current configuration, 
Stuckert, Division of Training agency response plans in the event 
Staff and numerous Battalion of a large-scale disaster, and 
Chiefs interagency drills that will be 

conducted on a quarterly basis. 
SFPUC: Rich Gonzales, 
Sean Duffy, Kevin O'Connor 
and Ryan Gabriel. 

02/29/2020 SFFD: 4th Alarm Fire at Structure Fire 
Toland St. / Evans St. 

EFWS system used for ladder pipe 
SFPUC: Gatemen operations for this 4th Alarm Fire 

3/03/2020 SFFD: E01, E35, B03, Water Bay Bridge Pump Station and 
Supply Officer Captain Standpipe drill 
Stuckert. 

This was a joint operation that 
SFPUC: Superintendent Rich required close coordination 
Gonzales, Utility Plumbers between the SFFD and the SFPUC 
and Hydrant Gatemen, and satisfied recommendation R10 
Superintendent of Facilities of the 2019 Civil Grand Jury Report 
Operations Brahman Conci on the EFWS. The drill simulated a 

large-scale fire event on the west 
span of the Bay Bridge that would 
require more water than the 500 
gallons that are carried by a single 
SFFD engine. This was the first 
time a drill of this nature has been 
performed and resulted in new 
standard operating procedures for 
disaster events on the Bay Bridge. 

05/23/2020 SFFD: 4th Alarm Fire at Pier Structure Fire 
45 

EFWS system used for ladder pipe 
SFPUC: Gatemen operations and to supply 5" hose 

provide by the hose tenders. 

The St. Francis Fireboat was put 
into operation and saved the 
historic Liberty Ship SS Jeremiah 
O'Brien from being destroyed by 
this 4th Alarm Fire. 

10/26/2019 SFFD: Multiple engine 5" Hose drills 
11/16/2019 companies and Battalion 
12/21/2019 Chiefs Regularly scheduled drill using 5" 
12/28/2019 hose tenders and high pressure 
01/25/2020 hydrants, ladder pipes and/or 
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Date Participants Activity 

02/15/2020 monitor nozzles/deck guns. 

05/04/2020 
05/09/2020 
05/16/2020 

In Progress SFFD: Water Supply Officer Joint Agency Discussion 
Captain Brent Stuckert 

SFFD has contacted Rec and Parks 
Rec & Park: David lribarne asking them to consider adding 

more hydrants inside Golden Gate 
Park. The Urban Tree Canopy is 
now being taken into consideration 
in the latest Fire Following 
Earthquake models, and Golden 
Gate Park has a large amount of 
both surface and canopy fuel loads. 

In Progress SFFD: Water Supply Officer Bay Dredging near salt-water 
Captain Brent Stucker inlet manifold. 

Port: Shannon Alford SFFD has been working with the 
SF Port to schedule dredging 
adjacent to the salt-water inlet 
manifold located on piers to ensure 
the St. Francis fireboat has 
adequate draft to perform pump 
operations through a complete 24-
hour tidal cycle. SFFD has also 
requested the area near the Pump 
Station No. 1 in let tunnel to be 
included in Port's dredging 
boundary. This inlet tunnel must be 
kept clear to a'llow the Pump Station 
to provide seawater to the EFWS. 

In Progress SFFD: Water Supply Officer SFFD-SFPUC Joint 5" Hose Drill 
Captain Brent Stuckert, 807, 
5" Hosetender Preparations have begun for a 5" 

Hose Tender Drill involving SFFD 
SFPUC: Manager Bill and SFPUC. SFPUC will assist with 
Teahan, Superintendent Rich measuring exact pressures and 
Gonzales, COD Engineers. water flow in the 5" lines to 

determine optimal placement of the 
5" hose and engines for relay 
pumping operations. 

Relay pumping will be required to 
deliver water long distances and to 
the higher elevations of San 
Francisco. These preparations will 
increase the City's resilience by 
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Date Participants Activity 
mitigating the projected multiple 
post seismic ignitions. (This drill has 

been delayed due to the pandemic 

and will be conducted when normal 

operations can be resumed.) 

In Progress SFFD: Water Supply Officer Bay Suction Connection 
Captain Brent Stuckert Inspection Program 

SFPUC: Manager Bill Inspection and maintenance of the 
Teahan, Superintendent Rich 35 Bay Suction Connections that 

Gonzales, COD Engineering .. are situated along the San 

Francisco Waterfront. These 

connections are used by SFFD 

engine companies to draft water 

from the Bay. 

In Progress SFFD: SFFD engine High Pressure Hydrant 
companies, Water Supply Inspection Program 
Officer Captain Stuckert. 

A High Pressure Hydrant Inspection 

SFPUC: Manager Bill program has been implemented. 
Teahan, Superintendent Rich The SFFD and SFPUC are 

Gonzales, COD Engineering. collectively inspecting and repairing 

the 1,644 High Pressure Hydrants 

in the City. 

Maintenance Projects: Fiscal Year 2019 - 2020 

Over the past year, the City Distribution Division (COD) of the SF PUC 

completed numerous important maintenance activities to ensure that the EFWS 

is in a state of good repair. A summary of maintenance activities can be found 

in Table 4 of this report (page 7). 

Update on Memorandum of Understanding 

In 2015, the SFPUC and SFFD signed the Memorandum of Understanding 

Regarding the Operation and Maintenance of San Francisco Water Supply 

Systems Related to Fire Suppression. The SFPUC and SFFD are actively 

collaborating to update this Memorandum of Understanding to better detail and 

memorialize annual emergency response exercises, including simulated 

disaster and earthquake drills involving the EFWS. The timeline on this update 

has been delayed due to Coronavirus response; however, SFPUC and SFFD 

expect this update to be completed in 2020. 
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Table 4: Summary of Maintenance Activities 

Date Range: 
Jul 1, 2019 - June 15, 2020 

Work 
Facility 

Facility Activity Category Type of Activity Typical Frequency 
Performed Total Quantity of 

Type (Labor Maintenance Activities 
Hours) 

Collect Data and 
Quantity inspected Inspect Condition Hydrant Inspections 

Hydrant and 296 available upon 

Auxiliary Valve request 

Condition Assessment*- College Hill 
May 5, 2019 

Pressure Zone Hydrants and Valves through July 16, 556 932 
2019 

Hydrant Corrective Maintenance 
& Preventative Maintenance Ongoing 2,413 538 
Activities 

Maintenance 
Low 

Replace Caps & Chains and Service Quantity serviced and 
Hydrants Pressure 

Hydrants 
SFFD Requests 2,513 repaired available 

Hydrants upon request 

Hit Hydrants As Needed 483 57 

Ongoing by AWSS Quantity serviced 
Preventative Maintenance 

District 
708 available upon 

request 

Remove Debris and 
Auxiliary Gate Valve Maintenance Uncover Aux. Gate 515.5 98 

Valves 

New Hydrants Installed Replace/Install/Relocate Hydrants As Needed N/A 233 
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Collect Data and 
Inspect and Quantity inspected 

Hydrant Inspections Document 1,793 available upon 
Condition of King request 
Valves 

Upon SFFD 

Maintenance 
Request and 

Hydrant Maintenance Proactive Follow up 2,966 508 

High Work from 

Pressure Inspections 

Hydrants Corrective - to 
Rebuild High Pressure Hydrants and support CM and 

2,015 N/A 
Scrap Service Hydrant 

Program 

New Hydrants Installed Install New High Pressure Hydrants 
Redevelopment 

N/A 3 
Projects 

Combined 
Paint Hydrant - Vandalism and Labor based on 

Low/High Paint Hydrants Ongoing 4,836 
Pressure 

Reported by SFFD Standing Work Orders 

Replace and Renew Main 
Main Pipe Leaks As-needed 332 2 

Pipes 
System Pipes 

Replace and Renew 
Hydrant Leads 

Hydrant Leads As-needed 860 5 

Exercised 63 Critical 

Exercise Critical Valves Once every 2 years O* Valves FY 18/19; To 
Exercise all valves FY 

20/21 

Valves Maintenance 
Valve Vault Maintenance, Pump Corrective Location Details 
Flooded Vaults, Electrical and Maintenance based 273 Available Upon 
Mechanical Inspections on FY 17 /18 Survey Request 

System Valve Renewal As-needed 783 6 

Altitude Valve Inspections As-needed 15 -
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Inspect, Test, and Repair 
As-needed 0 -Valves/Actuators 

Quantity inspected 
Ames Valve Testing Test Ames Valves Ongoing 476 available upon 

request 
Pump Testing and Backup 

PS1 Maintenance 
Generator Monthly 934 -

Pump 
Stations 

PS2 Maintenance Pump Testing and Emergency 
Backup Generator BiMonthly 16 -

Tank Inspections Monthly 16 -

Jones Tank Maintenance Pump Testing and Backup 

Generator Monthly 16 -
Tanks 

Tank Inspections Monthly 16 -
Ashbury 

Maintenance 
Tank 

Pump Testing BiMonthly 4 -

Reservoir 
Twin Peaks 

Maintenance Inspect & Fill Twin Peaks Reservoir As-needed 90 
Reservoir 

-

Cisterns 
Maintenance & Repair/Replace Cistern Handles, Fill 

As-needed 357 173 
Inspections Cisterns 

Suction Connections & Connection/Manifold Inspections PM program 

Manifolds 
Maintenance 

and SFFD Dive Team Assistance 
As-needed O** scheduled for 

FY20/21 

Manifold Maintenance Fire Boat Testing/Training As-needed 185 -

Instrumentation and Controls 
Monthly 305 

Calibration at all AWSS Facilities 
-

Other Support 
Maintenance/Operations Field Staff Planning 

Support Planning Support and Administration 
and Supervisorial 

2,057 
(Non-Management -
Labor) 

Landscaping & Pest Management Quarterly 692.5 -

9 



As-needed 

Materials Management 
(Includes only Non-
Warehouse Staff 
Labor Charges) 

Notes 

* AWSS critical valves were exercised in FY18/19 and are scheduled to be exercised in FY20/21 (two-year cycle) 
** Bay suction manifolds preventative maintenance program is scheduled for FY20/21 

767 -
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FILE NO. 191029 
AMENDED IN BOARD 

11/19/2019 RESOLUTION NO. 484-19 

[Declaring a State of Urgency - Expanding the City's Emergency Firefighting Water System] 

Resolution declaring a State of Urgency to rapidly expand the City's Emergency 

Firefighting Water System (EFWS) to protect all neighborhoods in the event of a 

major earthquake and fire, and calling for a comprehensive EFWS action plan to 

expand the City's EFWS to cover all unprotected neighborhoods by 2034; to expand 

the Fire Department's firefighting apparatus such as portable hose tenders to provide 

interim protection to neighborhoods not currently covered by the EFWS; and to 

require an annual report to the Board of Supervisors on the state of the City's EFWS 

preparedness for a major earthquake and fire. 

WHEREAS, The United States Geological Survey (USGS) estimates that the 

probability an earthquake magnitude 6.0 or larger will occur in the San Francisco region 

before 2043 is 98 percent, the probability of at least one earthquake of magnitude 6. 7 or 

larger is 72 percent, and the probability of at least one earthquake of magnitude 7 .0 or larger 

is 51 percent; and 

WHEREAS, In San Francisco, the most densely populated city in California, over 90 

percent of buildings are constructed from wood, many of them directly touching their neighbor 

buildings, and earthquakes in places with this type of construction have caused the two 

largest peacetime urban fires in history: in 1906 in San Francisco and in 1923 in Tokyo, and 

San Francisco remains highly vulnerable to fire after an earthquake, as explained in a 2008 

article for the International Association for Fire Safety Science; and 

WHEREAS, The San Francisco Fire Department (SFFD), the San Francisco Public 

Utilities Commission (SFPUC), and this Board of Supervisors share a common goal of 

increasing the firefighting capabilities of all areas of San Francisco; and 

Supervisor Mar; Fewer, Yee, Safai, Walton 
BOARD OF SUPERVISORS Page 1 
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WHEREAS, The EFWS is a high-pressure and volume fire suppression water system 

that can be utilized during large fires and is vital for protection against the loss of life, homes, 

and businesses from fire following a major earthquake and non-earthquake multiple-alarm 

fires; and 

WHEREAS, The EFWS does not cover large parts of nor adequately protect 

Supervisorial Districts 1, 4, 7, and 11, roughly one-third of the City's developed area, which 

also have the fewest cisterns, and each fewer than ten miles of EFWS mains and fewer than 

50 EFWS fire hydrants; and 

WHEREAS, In June 2003, the 2002-2003 Civil Grand Jury recommended that the 

EFWS be extended "to serve all parts of the City," and 16 years later many neighborhoods still , 
I 

do not have new EFWS pipelines; and 

WHEREAS, The SFPUC is developing a preliminary list of potential projects for various 

parts of the City where there is currently limited access to the EFWS, as well as other projects 

to reinforce or otherwise improve the existing EFWS; and 

WHEREAS, The City does not have an agreed-upon timeline to fund and complete 

development of EFWS for all areas of the City, including neighborhoods that historically have 

not been as well protected as other areas of the City; and 

WHEREAS, Unless the City increases funding levels, it will be several decades (i.e., 

after the USGS predicts one or more major earthquakes will occur) before some parts of the 

City have a high-pressure and volume, multi-sourced, seismically safe emergency firefighting 

water supply; and 

WHEREAS, While the amount of money needed to implement EFWS citywide is 

estimated to be in the hundreds of millions of dollars, the potential loss of life and potential 

property damage could be far greater if an extremely large earthquake strikes San Francisco; 

and 

Supervisor Mar; Fewer, Yee, Safai, Walton 
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WHEREAS, Based on the City's current pace of issuing ESER Bonds, it could take 

approximately 35 years or more to build out EFWS pipelines to serve all neighborhoods, 

unless the timing of the ESER Bond issuances are expedited or other sources of funding are 

identified; and 

WHEREAS, SFPUC and SFFD are in the process of analyzing the best method for 

bringing a robust and resilient high-pressure and volume firefighting water system to the 

Western neighborhoods in San Francisco that is capable of providing water to the SFFD 

firefighters at the high-pressure needed for firefighters to combat large fires after a seismic 

event, and are examining several options for the Westside, including potential development of 

a potable EFWS with over 14 miles of new EFWS pipelines and two new pump stations that 

could be supplied by four water sources; and 

WHEREAS, To best utilize the existing EFWS and serve areas where the EFWS is 

lacking, it is critical that the SFFD obtain new updated Hose Tenders; and 

WHEREAS, SFFD hose tenders are specialized apparatus designed for pumping and 

transporting large volumes of water from any source, are recognized worldwide for their ability 

to successfully move large amounts of water to a fire at high-pressures and volumes for 

firefighting, and are the ideal solution for areas with limited access to the EFWS because 

these vehicles can be dynamically deployed to any area of the City; and 

WHEREAS, The SFFD currently has five Hose Tenders, three from 1973, one from 

1987, and one from 1992, all of which are two-wheel drive, and do not have the capacity to 

draft or pump water; and 

WHEREAS, In FY2019-2020 SFFD submitted a request for funding to purchase 20 

Portable Water Supply System (PWSS) hose tenders, the Board of Supervisors and Mayor 

funded four new PWSS hose tenders, and the State of California funded one; and 

Supervisor Mar; Fewer, Yee, Safai, Walton 
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WHEREAS, On October 8, 2019, Supervisor Gordon Mar requested the Budget and 

Legislative Analyst to study through an equity lens and issue a report to the Board no later 

than December 31, 2020 (a) which areas of the City do not have sufficient water supplies for 

the anticipated demand for water to fight fires following a major earthquake similar in 

magnitude to the 1906 earthquake, and (b) options to address the issue in both the short term 

and the long term; and 

WHEREAS, On October 1st, 2019, the San Francisco Board of Supervisors adopted a 

Resolution responding to the Presiding Judge of the Superior Court on the findings and 

recommendations contained in the 2018-2019 Civil Grand Jury Report, entitled "Act Now 

Before It Is Too Late: Aggressively Expand and Enhance Our High-Pressure Emergency 

Firefighting Water System," on file with the Clerk of the Board of Supervisors in File No. 

190786, which is hereby declared to be a part of this Resolution as if set forth fully herein; 

now, therefore, be it 

RESOLVED, That the Board of Supervisors hereby declares a State of Urgency to 

rapidly expand the City's EFWS to protect all neighborhoods in the event of a major 

earthquake and fire, given that the vulnerability of the City poses a serious and urgent threat 

to the well-being of San Francisco and the safety of its inhabitants and environment; and be it 

FURTHER RESOLVED, That the Board of Supervisors urges the SFPUC, SFFD and 

the Office of Resilience and Capital Planning to develop a comprehensive EFWS action plan, 

including funding sources, to install a high-pressure and volume, multi-sourced, seismically 

safe emergency water system to fight fires in the event of a major earthquake in all the parts 

of the City where it is lacking by June 30, 2034, to be submitted to the Board of Supervisors 

by December 31, 2021; and, be it 

Supervisor Mar; Fewer, Yee, Safai, Walton 
BOARD OF SUPERVISORS Page 4 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

FURTHER RESOLVED, That the Board of Supervisors urges the SFPUC and SFFD to 

complete a study for adding an EFWS saltwater pump station on the Westside of San 

Francisco to be presented to the Board no later than June 30, 2021; and, be it 

FURTHER RESOLVED, That the Board of Supervisors urges the SFPUC to continue 

its efforts to complete more detailed analysis of emergency firefighting water needs by 

neighborhood and prepare a completed analysis by June 30, 2021; and, be it 

FURTHER RESOLVED, That by June 30, 2022, the City should analyze whether to 

propose a separate bond for the development and implementation of EFWS projects for areas 

of the City with limited EFWS access as part of the City's regular capital planning process; 

and, be it 

FURTHER RESOLVED, That the Board of Supervisors urges the Mayor to prioritize 

funding for the purchase of new PWSS hose tenders, apparatus, and equipment to replace 

and expand SFFD's currently inadequate inventory within the next three Fiscal Years; and, be 

it 

FURTHER RESOLVED, That the Board of Supervisors urges the Department of 

Emergency Management, SFPUC, SFFD, and the Office of Resilience and Capital Planning 

to provide a consolidated annual report to the Board of Supervisors on the state of the City's 

EFWS preparedness for a major earthquake and fire and planned funding from the ten-year 

Capital Plan for EFWS by June 30 of each year, with the first report due June 30, 2020. 

Supervisor Mar; Fewer, Yee, Safai, Walton 
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BOARD of SUPERVISORS 

October 15, 2019 

The Honorable Garrett L. Wong 
Presiding Judge 
Superior Court of California, County of San Francisco 
400 McAllister Street, Department 206 
San Francisco, CA 94102 

City Hall 
1 Dr. Carlton B. Goodlett Place, Room 244 

San Francisco 94102-4689 
Tel. No. 554-5184 
Fax No. 554-5163 

TDD/TTY No. 554-5227 

RE: Civil Grand Jury Report - Act Now Before it is Too Late: Aggressively Expand and 
Enhance Our High-Pressure Emergency Firefighting Water System 

Dear Judge Wong: 

The Board of Supervisors' Government Audit and Oversight Committee conducted a public 
hearing on September 19, 2019, to review the findings and recommendations of the 2018-2019 
Civil Grand Jury report, entitled "Act Now Before it is Too Late: Aggressively Expand and 
Enhance Our High-Pressure Emergency Firefighting Water System." 

Prior to the Committee meeting, the following City Departments submitted required responses to 
the Civil Grand Jury: 

• Office of the Mayor: 
Received September 16, 2019; 

• General Manager of the San Francisco Public Utilities Commission: 
Received September 16, 2019; 

• Public Utilities Commission: 
Received September 11, 2019 

• Fire Commission: 
Received September 12, 2019; 

e Fire Department: 
Received September 16, 2019; 

e City Administrator: 
Received September 16, 2019; and 

• Department of the Environment 
Received September 16, 2019. 

Continues on next page 



2018-2019 Civil Grand Jury 
Board Response Transmittal 
October 15, 2019 
Page2 

During the September 19, 2019 meeting, the Government Audit and Oversight Committee 
prepared a resolution responding to the requested findings and recommendations identified in the 
report. The response was prepared by Resolution No. 422-19, enacted on October 11, 2019. 

By this message, the Office of the Clerk of the Board of Supervisors is transmitting Resolution 
No. 422-19 to your attention. 

If you have any questions, please contact John Carroll, Government Audit and Oversight 
Committee Clerk at (415) 554-4445, or via email to john.carroll@sfgov.org. 

Sincerely, 

Angela Calvi o 
Clerk of the Board 

c: 
Sophia Kittler, Mayor's Office 
Kanishka Karunaratne Cheng, Mayor's Office 
Andres Power, Mayor's Office 
Sally Ma, Mayor's Office 
Rebecca Peacock, Mayor's Office 
Jon Givner, Office of the City Attorney 
Ben Rosenfield, City Controller 
Todd Rydstrom, Office of the Controller 
Peg Stevenson, Office of the Controller 
Tonia Lediju, Office of the Controller 
Mark de la Rosa, Office of the Controller 
Alisa Somera, Office of the Clerk of the Board 
Debra Newman, Office of the Budget and Legislative 

Analyst 
Severin Campbell, Office of the Budget and 

Legislative Analyst 
Reuben Holober, Office of the Budget and Legislative 

Analyst 
Jennifer Millman Tell, Office of the Budget and· 

Legislative Analyst 
Rasha Harvey, 2018-2019 Foreperson, San 

Francisco Civil Grand Jury 
Ettore Leale, 2019-2020 Foreperson, San Francisco 

Civil Grand Jury 

Naomi M. Kelly, City Administrator, Office of the City 
Administrator 

Lynn Khaw, Office of the City Administrator 
Brian Strong, Office of the City Administrator 
Debbie Raphael, Director, Department of the 

Environment 
Peter Gallotta, Department of the Environment 
Charles Sheehan, Department of the Environment 
Jeanine Nicholson, Chief, Fire Department 
Theresa Ludwig, Fire Department 
Stephen Nakajo, President, Fire Commission 
Maureen Conefrey, Fire Commission 
Harlan L. Kelly, Jr., General Manager, San Francisco 

Public Utilities Commission 
Juliet Ellis, San Francisco Public Utilities Commission 
John Scarpulla, San Francisco Public Utilities 

Commission 
Christopher Whitmore, San Francisco Public Utilities 

Commission 
Ann Moller Caen, President, San Francisco Public 

Utilities Commission 
Donna Hood, San Francisco Public Utilities 

Commission 
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City and County of San Francisco 

Certified Copy 

Resolution 

City Hall 
I Dr. Carlton B. Goodlett Place 
San Francisco, CA 94102-4689 

[ Board Response - Civil Grand Jury Report - Act Now Before it is Too Late:· 
Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting 
Water System ] 

Sponsor: Mar 

Resolution responding to the Presiding Judge of the Superior Court on the findings 
and recommendations contained in the 2018-2019 Civil Grand Jury Report, entitled 
"Act Now Before it is Too Lat.e: Aggressively Expand and Enhance Our 
High-Pressure Emergency Firefighting Water System;" and urging the Mayor to 
cause the implementation of accepted findings and recommendations through 
his/her department heads and through the development of the annual budget (Clerk 
of the Board) 

10/1/2019 Board of Supervisors -ADOPTED 

Ayes: 11 - Brown, Fewer, Haney, Mandelman, Mar, Peskin, Ronen, Safai, Stefani, 
Walton and Yee 

10/11/2019 Mayor - RETURNED UNSIGNED 

STATE OF CALIFORNIA 
CITY AND COUNTY OF SAN FRANCISCO 

October 15, 2019 

Date 

CLERK'S CERTIFICATE 

I do hereby certify that the foregoing 
Resolution is a full, true, and correct copy of 
the original thereof on file in this office. 

IN WITNESS WHEREOF, I have hereunto 
set my hand and affixed the offical seal of 
the City and County of San Francisco. 
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FILE NO. 190786 

AMENDED IN COMMITTEE 
9/19/19 

RESOLUTION NO. 422-19 

[Board Response - Civil Grand Jury Report - Act Now Before It Is Too Late: Aggressively 
Expand and Enhance Our High-Pressure Emergency Firefighting Water System] 

Resolution responding to the Presiding Judge of the Superior Court on the findings 

and recommendations contained in the 2018-2019 Civil Grand Jury Report, entitled 

"Act Now Before It Is Too Late: Aggressively Expand and Enhance Our High-Pressure 

Emergency Firefighting Water System;" and urging the Mayor to cause the 

implementation of accepted findings and recommendations through his/her 

department heads and through the development of the annual budget. 

WHEREAS, Under California Penal Code, Section 933 et seq., the Board of 

Supervisors must respond, within 90 days of receipt, to the Presiding Judge of the Superior 

Court on the findings and recommendations contained in Civil Grand Jury Reports; and 

WHEREAS, In accordance with California Penal Code, Section 933.05(c), if a finding or 

recommendation of the Civil Grand Jury addresses budgetary or personnel matters of a 

county agency or a department headed by an elected officer, the agency or department head 

and the Board of Supervisors shall respond if requested by the Civil Grand Jury, but the 

response of the Board of Supervisors shall address only budgetary or personnel matters over 

which it has some declsion making authority; and 

WHEREAS, Under San Francisco Administrative Code, Section 2.1 0(a), the Board of 

Supervisors must conduct a public hearing by a committee to consider a final report of the 

findings and recommendations submitted, and notify the current foreperson and immediate 

past foreperson of the civil grand jury when such hearing is scheduled; and 

WHEREAS, In accordance with San Francisco Administrative Code, Section 2.1 0(b ), 

the Controller must report to the Board of Supervisors on the implementation of 

Supervisor Mar 
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recommendations that pertain to fiscal matters that were considered at a public hearing held 

by a Board of Supervisors Committee; and 

WHEREAS, The 2018-2019 Civil Grand Jury Report, entitled "Act Now Before It Is Too 

Late: Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water 

System" ("Report") is on file with the Clerk of the Board of Supervisors in File No. 190785, 

which is hereby declared to be a part of this Resolution as if set forth fully herein; and 

WHEREAS, The Civil Grand Jury has requested that the Board of Supervisors and the 

Budget and Legislative Analyst respond to Finding Nos. F6, and F11, as well as 

Recommendation No. R3, contained in the subject Report; and 

WHEREAS, Finding No. F6 states: "Unless the City increases funding levels, it will be 

several decades (i.e., after the USGS predicts one or more major earthquakes will occur) 

before the southern parts of the City have a high-pressure, multi-sourced, seismically safe 

emergency firefighting water supply;" and 

WHEREAS, Finding No. F11 states: "The City does not have a timeline to fund and 

complete development of a high-pressure, multi-sourced, seismically safe emergency water 

supply for all parts of the City, including poor neighborhoods that historically have not been as 

well protected as the downtown business district and many richer neighborhoods;" and 

WHEREAS, Recommendation No. R3 states: "The Board of Supervisors should direct 

the Budget and Legislative Analyst to study through an equity lens and issue a report to the 

Board regarding (a) which areas of the City do not have sufficient water supplies for the 

anticipated demand for water to fight fires following a major earthquake similar in magnitude 

to the 1906 earthquake, and (b) options to address the issue in both the short term and the 

long term. The Board should issue its request by no later than December 31, 2019, and the 

Budget and Legislative Analyst should complete its report by no later than 

December 31, 2020;" and 

Supervisor Mar 
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WHEREAS, The Civil Grand Jury has requested that the Board of Supervisors respond 

to Finding Nos. F4, and F5, as well as Recommendation Nos. R1, R2, R4, R6, R7, and RS, 

contained in the subject Report; and 

WHEREAS, Finding No. F4 states: "The City's high-pressure emergency water supply 

system, known as the Auxiliary Water Supply System (AWSS), does not cover large parts of 

Supervisorial Districts 1, 4, 7 and 11, roughly one-third of the City's developed area. As a 

result, these districts are not adequately protected from fires after a major earthquake;" and 

WHEREAS, Finding No. F5 states: "A high-pressure, multi-sourced, seismically safe 

emergency firefighting water supply will be costly but is essential to protect the City;" and 

WHEREAS, Recommendation No. R 1 states: "By no later than December 31, 2020, 

the Mayor, the SFPUC, the SFFD, and Office of Resilience and Capital Planning should jointly 

present to the Board of Supervisors a detailed plan to ensure the City is well prepared to fight 

fires in all parts of San Francisco in the event of a 1906-magnitude (7.8) earthquake;" and 

WHEREAS, Recommendation No. R2 states: "The plan discussed in Recommendation 

R1 should include a detailed proposal, including financing sources, for the installation 

within 15 years of a high-pressure, multi-sourced, seismically safe emergency water system 

for those parts of the City that don't currently have one, i.e., by no later than June 30, 2034;" 

and 

WHEREAS, Recommendation No. R4 states: "As an interim measure, by no later than 

June 30, 2021, the City should purchase the 20 new PWSS hose tenders being requested by 

the SFFD, to replace and expand its currently inadequate inventory;" and 

WHEREAS, Recommendation No. R6 states: "The SFPUC, the SFFD, and the SF 

Department of the Environment should study adding salt-water pump stations to improve the 

redundancy of water sources, especially on the west side. Findings and recommendations 

Supervisor Mar 
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from this study should be presented to the Board of Supervisors by no later than 

June 30, 2021 ;" and 

WHEREAS, Recommendation No. R7 states: "The SFPUC should (a) continue its 

efforts to complete a more detailed analysis of emergency firefighting water needs (including 

above-the-median needs) by neighborhood, and not just by FRA, and (b) present a completed 

analysis to the Board of Supervisors by no later than June 30, 2021 ;" and 

WHEREAS, Recommendation No. RS states: "By no later than June 30, 2022, the 

Mayor and Board of Supervisors should analyze whether to propose a separate bond for the 

development of a high-pressure, multi-sourced, seismically safe emergency water system for 

those parts of the City that don't currently have one, with a target date of completing 

construction by no later than June 30, 2034;" and 

WHEREAS, In accordance with California Penal Code, Section 933.05(c), the Board of 

Supervisors must respond, within 90 days of receipt, to the Presiding Judge of the Superior 

Court on Finding Nos. F4, F5, F6, and F11, as well as Recommendation Nos. R1, R2, R3, R4, 

R6, R7, and RS contained in the subject Report; now, therefore, be it 

RESOLVED, That the Board of Supervisors reports to the Presiding Judge of the 

Superior Court that they agree with Finding No. F4; and, be it 

FURTHER RESOLVED, That the Board of Supervisors reports to the Presiding Judge 

of the Superior Court that they agree with Finding No. F5; and, be it 

FURTHER RESOLVED, That the Board of Supervisors reports to the Presiding Judge 

of the Superior Court that they agree with Finding No. F6; and, be it 

FURTHER RESOLVED, That the Board of Supervisors reports to the Presiding Judge 

of the Superior Court that they agree with Finding No. F11; and, be it 

FURTHER RESOLVED, That the Board of Supervisors reports that Recommendation 

No. R1 has not been implemented but will be implemented no later than December 31, 2021, 

Supervisor Mar 
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and urges the Mayor, the SFPUC, the SFFD, and Office of Resilience and Capital Planning to 

jointly present a detailed plan to the Board of Supervisors by no later than 

December 31, 2021; and, be it 

FURTHER RESOLVED, That the Board of Supervisors reports that Recommendation 

No. R2 has not been implemented but will be implemented by December 31, 2021, and urges 

the Departments to include in its detailed plan a detailed proposal, including financing 

sources, for the installation within 15 years of a high-pressure, multi-sourced, seismically safe 

emergency water system for those parts of the City that don't currently have one by no later 

than June 30, 2034; and, be it 

FURTHER RESOLVED, That the Board of Supervisors reports that Recommendation 

No. R3 has not been implemented but will be implemented in the future, and Supervisor 

Gordon Mar will issue a request for a Budget and Legislative Analyst report no later than 

December 31, 2019, and will direct the Budget and Legislative Analyst to issue the completed 

report no later than December 31, 2020; and, be it 

FURTHER RESOLVED, That the Board of Supervisors reports that Recommendation 

No. R4 will not be implemented because while funding for five hose tenders was allocated for 

FY2019-2020 though both local and state-level actions, implementation of the 

recommendation in its entirety will depend on the appropriation actions of a future Mayor and 

Board of Supervisors; and, be it 

FURTHER RESOLVED, That the Board of Supervisors reports that Recommendation 

No. R6 has not been implemented but will be implemented in the future, and urges the 

completion of a study for adding a salt-water pump stations to be presented to the Board of 

Supervisors by no later than June 30, 2021, be it 

FURTHER RESOLVED, That the Board of Supervisors reports that Recommendation 

No. R7 has not been implemented but will be implemented in the future, and urges that a 

Supervisor Mar 
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completed analysis be presented to the Board of Supervisors by no later than June 30, 2021; 

and, be it 

FURTHER RESOLVED, That the Board of Supervisors reports that Recommendation 

No. R8 has not been implemented but will be implemented in the future, and will analyze by 

June 30, 2022, in coordination with the Mayor, whether to propose a separate bond for the 

development of a high-pressure, multi-sourced, seismically safe emergency water system for 

those parts of the City that don't currently have one, with a target date of completing 

construction by no later than June 30, 2034; and, be it 

FURTHER RESOLVED, That the Board of Supervisors urges the Mayor to cause the 

implementation of the accepted findings and recommendations through his/her department 

heads and through the development of the annual budget. 

Supervisor Mar 
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City and County of San Francisco 

Tails 

City Hall 
1 Dr. Carlton B. Goodlett Place 
San Francisco, CA 94102-4689 

Resolution 

File Number: 190786 Date Passed: October 01, 2019 

Resolution responding to the Presiding Judge of the Superior Court on the findings and 
recommendations contained in the 2018-2019 Civil Grand Jury Report, entitled "Act Now Before it is 
Too Late: Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water 
System;" and urging the Mayor to cause the implementation of accepted findings and 
recommendations through his/her department heads and through the development of the annual 
budget. 

September 19, 2019 Government Audit and Oversight Committee -AMENDED, AN 
AMENDMENT OF THE WHOLE BEARING SAME TITLE 

September 19, 2019 Government Audit and Oversight Committee - RECOMMENDED AS 
AMENDED 

October 01, 2019 Board of Supervisors - ADOPTED 

Ayes: 11 - Brown, Fewer, Haney, Mandelman, Mar, Peskin, Ronen, Safai, Stefani, 
Walton and Yee 

File No. 190786 

Unsigned 

London N. Breed 
Mayor 

City and County of San Francisco Page 1 

I hereby certify that the foregoing 
Resolution was ADOPTED on 1011/2019 by 
the Board of Supervisors of the City and 
County of San Francisco. 

" le~ f' Angela Calvillo 
Clerk of the Board 

10/11/2019 

Date Approved 

Printed at 11:25 am 01110/2/19 



File No. 190786 

I hereby certify that the foregoing resolution, not being signed by the Mayor within the time limit 
as set forth in Section 3.103 of the Charter, or time waived pursuant to Board Rule 2.14.2, 
became effective without her approval in accordance with the provision of said Section 3.103 of 
the Charter or Board Rule 2.14.2. 

f Angel~alvillo 
' Clerk of the Board 

Date 
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Services of the San Francisco Public Utilities Commission 

525 Golden Gate Avenue, 13th Floor 
San Francisco, CA 94102 

T 415.554.3155 

F 415.554.3161 
TTY 415.554.3488 

September 11, 2019 

Sent via U.S. Mail and email to CGrandJury@sftc.org 

The Honorable Garrett L. Wong 

Presiding Judge 
Superior Court of California, County of San Francisco 

400 McAllister Street, Room 008 
San Francisco, CA 94102-4512 

Dear Judge Wong: 

In accordance with Penal Code Sections 933 and 933.05, and pursuant to the 
request of Mr. Rasha Harvey, Foreperson of the City and County of San 
Francisco 2018-19 Civil Grand Jury, attached please find the response of the 

San Francisco Public Utilities Commission to the 2018-2019 Civil Grand Jury 

Report, Act Now Before It Is Too Late: Aggressively Expand and Enhance Our 
High-Pressure Emergency Firefighting Water System. At its regularly 
scheduled public meeting of September 10, 2019, the Commission voted to 

approve the attached responses by Resolution No. 19-0178. 

The response of the General Manager of the San Francisco Public Utilities 

Commission is being sent under separate cover. 

The Commission would like to thank the members of the 2018-2019 Civil 
Grand Jury for their service and their interest in our vital water infrastructure 

that supports firefighting in all communities in San Francisco. 

Sincerely, 

Ann Moller Caen 
President 

San Francisco Public Utilities Commission 

cc: Harlan Kelly, SFPUC General Manager 
Mayor London Breed 

OUR MISSION: To provide our customers with high-quality, efficient and reliable water, power and sewer 
services in a manner that values environmental and community interests and sustains the resources entrusted 
to our care. 

London N. Breed 
Mayor 

Ann Moller Caen 
President 

Francesca Vietor 
Vice President 

Anson Moran 
Commissioner 

Sophie Maxwell 
Commissioner 

Tim Paulson 
Commissioner 

Harlan L Kelly, Jr. 
General Manager 



PUBLIC UTILITIES COMMISSION 

City and County of San Francisco 

RESOLUTION NO. 19-0178 

WHEREAS, On July 17, 2019, the 2018-2019 Civil Grand Jury released a report entitled, 
"Act Now Before It Is Too Late: Aggressively Expand and Enhance Our High-Pressure 
Emergency Firefighting Water System," a copy of which is on file with the Commission 
Secretary arid has been provided to this Commission for review; and 

V{HEREAS, The Civil Grand Jury requires written responses from this Commission to 
the Report's Findings Nos. 1, 2, 4, 5, 6, 8, 9, 10, 1 L 12, and 13, and Recommendations Nos. L 2, 
6, 7, 9, and 10; and 

WHEREAS, California Penal Code *933(c) requires such ,vritten responses be submitted 
to the Presiding Judge no later than September 15, 2019; and 

WHEREAS, Attached hereto me the Commission's responses to the above stated 
Findings and Recommendations in the 2018-19 Civil Grand Jury Report; nov/, therefore be it 

RESOLVED, That this Commission hereby approves the Commission's responses, 
attached hereto, to .the relevant findings and recommendations of the July 17, 2019 Civil Grand 
Jury Report entitled, "Act Nmv Before It Is Too Late: Aggressively Expand and Enhance Our 
High-Pressure Emergency Firefighting Water System" and authorizes and directs the 
Commission President to submit the response to the Presiding Judge of the Civil Grand Jury by 
September 15, 2019, as required by California Penal Code §933(c). 

I hereby certify that the foregoing resolution was adopted by the Public Utilities 
Commission at its meeting of September 10, 2019. 

Secretary1 Public Utilities Commission 



Report Title 
[Publlcatlon Datej 

f# 

Finding 
(textmaybedup!lcatedduetospannlngand 

multlp!erespondenteffects) 

Respondent Assigned by 
CGJ 

[Response Due Date] 

Finding Response 
(Agree/Disagree) 

Act Now Before It Is Fl Fires resulting from an earthquake represent a President, San Frandsco Agree with th!! 
Too Late: signlf/cant risk ofw!despread damage and Public Utilities Commission finding 
Aggressively Expand potent!al lossof!lfelnSanFrancisco, [SeptemberlS,2019) 

and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System 
[July17,20l9] 

ActNowBeforeltls 
Toolate: 
AggresslvelyExpand 
and Enhance Our 
High-Pressure 
Emergency 
Ffref!ghtlngWater 
System 
[July17,2019] 

ActNowBeforeltls 
TooLate: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Fireflght!ngWater 
System 
[Julyl7,2019] 

Fl 

F2 

Firesresultlngfrornanearthquakerepresenta 
slgntffcantriskofw!despreaddamageand 
potent!allossofllfe[nSanFrancisco. 

The munlc!pal water supply system (MWSS) is 
hlghlyvulnerabletodamagefromamajor 

earthquakeandisnotarellablesourcefor 
watersupplyforfirefightingafteramajor 

earthquake. 

Presldent,San Francisco Agree with the 

PubllcUt/llt!esCommiss!on finding 
[September 15, 2019] 

President,San Francisco Disagree, part/ally 
PublicUt!litlesCommisslon 
[September15,2019J 

F!nd!ngRe$ponseText 

TheMWSShasbeenslgnlf!cantlyupgradedlnthelastlSyearsthroughthe 
Water Supply Improvement Program (WSIP} Initiated by the SFPUC. The 

goalsofWS!P!ndudedtoreducevulnerabilityofthewatersystemto 
damage from earthquakes and Increase overall water system reliability. 
Therewere3Sln-cityprojectswlthinthe$4.8b!!l(on-do!larprogram.The 
WSIPwasthelargestcapltalprogrameverundertakenbySanFranc!sco, 
andoneofthe!argestwater!nfrastructureprogramslnthenatlon. 
Add!tiona!ly,ltlsoneoftheonlycomprehensiveandstrateglc 
lnfrastructureprogramstargetedspecifica!lyat!mprov!ngawatersystem's 
selsmJcrellabUltyandres!IJency.Addlt!onal!y,ltlsun!quebecausetheWSIP 
utll!zeda7.Bmagn!tudeearthquakeasltsseJsmJcLevelofServlce. 

R# 
[forF#] 

Recommendation 
{textmaybedupllcatedduetospanningand 

multJp!erespondenteffects) 

RespondentAsslgnedby Recommendation 
CGJ Response RecommendatlonResponseText 

[Response Due Date} (Implementation) 

Rl By no later than December 31, 2020, the Mayor, President, San Francisco Will be implemented Ensuring that San Francisco has the Infrastructure and 
[for Fl·F6} the SFPUC, the SFFD, and the Office of Public Utllit(es Commission resources to be well prepared to fight ffres In all parts of San 

Resll!ence and Capital Planning should Jointly {September 15, 2019] Francisco !s something that will be a focus oft he next 10-

presenttotheBoardofSupervisorsadeta!led 
plantoensuretheCltyiswell prepared to fight 
fireslnallpartsofSanFranclscolntheeventof 
a1906-magnltude(7.8)earthquake. 

R2 TheplandlscussedlnRecommendat!onRl President,SanFrancisco Requires further 
{forF1-F6} shou!dindudeadetailedproposal, including PubllcUtltit!esCommlsslon analysis 

flnanc!ngsources,forthelnstallat!onwlthin15 (SeptemberlS,2019] 
year.;ofahigh-pressure,multi-sourced, 

selsm!callysafeemergencywatersystemfor 
thosepartsoftheCltythatdon'tcurrentlyhave 
one, I.e., by no later than June 30, 2034. 

YearCaplta!Plan.PerAdministratlveCode3.20,thatPlan 
mustbesubm!ttedtotheMayorandBoardnolaterthan 
Marchlofeachodd-numberedyearforapprovalnolater 
thanMayl.Therequestedpresentat!onwouldbedellvered 
aspartofthatP!an'ssubmlss!ontoenableholist!cplannlng 

acrossSanFrandsco'sres!liencechallenges.Updates 
ava!lableonthlst!mel!newould belnduded.TheCltycannot 
disrnsstheprojectandtlmellneuntlltheESER2020plan 
passes.Forthlsreason,theCltywlllsyncthis 
recommendat!onwiththeCap!tal?lan,andpushbackthe 

tlmellneto December 31, 2021. 

Thecommltmentofsourcesforsp11clficusesonspeclfic 
tlmel!nesforSanFranclsco'spubllclnfrastructure!sthe 
workofthelO.YearCapltal Plan.Thepland!scussedln 
Recommendation 1 wlll be acknowledged In the Capltal Plan, 
andbasedonanalysls,wlllbedoneonthecapita!plan 
time!lne.Thecapltalplanningprocessgather.;,documents, 

andbalancesplannedfund!ngforneedsacrossthepubllc 
!nfrastructureportfolloandacrossSanFrandsco'sres!l!ence 
challenges.TheCap!tal Planhaslongstand!ngfundfng 
prlndplestogu!dethepr!orlt!zatronofpubHc!nfrastructure 

lnvestments.These!nvestmentsaretlered:(l)addresslegal 
and/orregulatorymandates;(2)ensurepublicsafetyand 
enhanceres!llence;(3)preseNeassetsandpromote 
sustalnab!lity;{4)advanceplannedandprogrammatlc 
needs;and{S)promoteeconomlcdevelopment.lnthenext 

10-YearCapltal ?Ian and those that follow, the City wlll 
continuetoanalyzepr!orityprojectsandprogramsand 
ldentifysourcestoadvancethosepr!orit!es.Committlngto 

entfrelyfundlngaslngleprogramoutofcontextandwithout 
regardforthetrade-offsofthatcommttmentwou!dbeout 

ofstepwlththeClty'slongstandlngandhlgh!yregarded 
cap!talp!annlngprocessandl!ke!ycreatesrgn!flcant 
vulnerabl!it!eselsewherelntheportfol!o. 

Rl By no later than December 31, 2020, the Mayor, President, San Francisco Wl!I be Implemented Ensuring that San Francisco has the Infrastructure and 
[for F1-F6] the SF PUC, the SFFD, and the Office of Public Utilities Commission resources to be well prepared to fight fires in all parts of San 

Resilience and Capital Planning should jointly [September 15, 2019] Francisco Is something thatwl!I be a focus of the next 10-
present to the Board of Supervisors a deta!led Year Capital Plan. Per Administrative Code 3,20, that Plan 
plan to ensure the City Is well prepared to fight must be submitted to the Mayor and Board no later than 
fires!nallpartsofSanFrancisco!ntheeventof Marchlofeachodd•numberedyearforapprovalnolater 
a 1906-magnitude (7.8) earthquake. than May 1. The requested presentat!on would be delivered 

aspartofthatPlan'ssubm!ss!ontoenablehollstkplannlng 

across San Franclsco'sreslllencechalle(lges.Updates 
avallableonthJst!mel!newouldbelnduded.TheCltycannot 
dlscusstheprojectandt!mellneunt!ltheESER2020plan 

passes. Forth1sreason,theCltywillsyncthis 
recommendatlonwlththeCapitalPlan,andpushbackthe 
t!mel!ne to December 31, 2021. 



ActNowBeforelt!s 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System 
[July17,2019J 

ActNowBeforeltls 
Toolate: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System 
[July 17, 2019] 

ActNowSeforelt!s 
Toolate: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Flreflght!ngWater 
System 
[July17,2019] 

f2 

F4 

F4 

The municipal water supply system (MWSS) is 
highlyvulnerabletodamagefromamajor 
earthquakeandlsnotarellablesourcefor 
watersupplyforfirefightingafteramajor 

earthquake. 

TheCity'shigh-pressureemergencywater 
supplysystem,knownastheAuxillaryWater 
SupplySystem(AWSS),doesnotcoverlarge 
partsofSupervisoria!Districtsl,4, 7and 11, 
roughlyone-thlrdoftheCity'sdeveJopedarea. 
As a result, thesed!stricts are not adequately 
protectedfromf!resafteramajorearthquake. 

TheCity'shigh-pressureemergencywater 
supplysystem,knownastheAuxil/aryWater 
SupplySystem(AWSS),doesnotcoverlarge 
parts ofSupervlsorial Districts 1, 4, 7 and 11, 

roughlyone-thlrdoftheClty'sdevelopedarea. 
Asa result,thesedistrlcts are not adequately 
protectedfromfiresafteramajorearthquake. 

Presldent,San Francisco Dlsagree,partlally 
PublicUt!l!tlesCommlss!on 
(SeptemberlS,2019] 

President,SanFrancisco Agreewiththe 
Publ!cUtil!tiesCommlsslon finding 
[September15,2019] 

Presldent,SanFrancisco Agree with the 

Publ!cUt!litlesCommissfon finding 
[September15,2019] 

TheMWSShasbeenslgnlflcantlyupgradedlnthelast15yearsthroughthe 
Water Supply Improvement Program (WSIP) Initiated by the SFPUC. The 
goalsofWSIPlndudedtoreducevulnerabl!ityofthewatersystemto 
damagefromearthquakesandlncreaseovera!lwatersystemrellabllity. 

There were 35 In-city projects within the $4.8 b!!l!on-dollar program. The 
WSIPwasthelargestcapltalprogrameverundertakenbySanFranclsco, 
andoneofthelargestwaterlnfrastructureprogramslnthenatlon. 
Addit!onatly, lt!soneoftheonlycomprehensrveandstrateglc 
Infrastructure programs targeted specifically at Improving a water system's 
se!smlcrellab!!ityandres!llency.Additlonalty,ltlsun!quebecausetheWSIP 
utilizeda7.8magnitudeearthquakeasitsseism!cleve!ofServ!ce. 

The SFPUC, SFFD, and San Francisco Publ!cWorks (SFPW) are committed to 
lncreasingfJreprotect!onthroughoutSanFrandsco.Slncethepassageof 
theffrstEarthquakeSafetyandEmergencyResponseBondln2010,the 

three agencies have been tmp!ement!ng projects to !mprovethe AWSS 
system'sselsmlcrelJabll!tyandrangeofcoverage,EnhanclngtheAWSS 
rangeofcoveragetoallareasoftheCltywouldrequJretheallocat!onof 
fundstodoso.Thethreeagenclesw!llcont!nuetodevelopand!mplement 
projectsutllizlngnewandproventechnolog!esthatlmproveuponthe 
origlnalsystemdeslgn.Therehavebeenmanyadvancementslnearthquake 

reslstantplpellnedeslgnandmater!als,hydrants,andse!smlcvalvessince 
theearly1900s,andtheC!ty/ntendstousethebestposslbletechnology 
avallab!etomeettheperformancestandardsoftheSFFD. 

The SFPUC, SFFD, and San Francisco Public Works (SFPW) are committed to 
lncreaslngfJreprotectlonthroughoutSanFranclsco.Slncethepassageof 
thef!rstEarthquakeSafetyandEmergencyResponseBondln201D,the 
three agencies have been Implementing projects to Improve the AWSS 

system'sse!smlcrellabiUtyandrangeofcoverage.Enhanc!ngtheAWSS 
rangeofcoveragetoa!lareasoftheCltywouldrequtretheallocatlonof 
fundstodoso.Thethreeagendeswlllcont!nuetodevelopandlmp!ement 
projectsutllizingnewandproventechnolog!esthatlmproveuponthe 

or!glnalsystemdes!gn,Therehavebeenmanyadvancements!nearthquake 
reslstantplpelinedes!gnandmaterJals,hydrants,andselsmlcvalvesslnce 
theearly1900s, andtheC!tylntendstousethebestposslbletechnolo.e;y 

avallab!etomeettheperformancestandardsoftheSFFD. 

R2 Thepland/scussedinRecommendatlonRl President,SanFranclsco Requ!resfurther 
[forF1-F6] shouldindudeadetalledproposal,lnduding Publ!cUtl!itiesCommisslon analysts 

financingsources,forthe!nstallatlonwithlnlS {SeptemberlS,2019] 
yearsofahigh-pressure,mult!-sourced, 
se!sm[callysafeemergencywatersystemfor 
thosepartsoftheC!tythatdon'tcurrentlyhave 
one,!.e., byno laterthan.June30,2034. 

The commitment of sources for specific uses on specific 
timelinesforSanFranclsco'spublicfnfrastructurelsthe 

workofthe10-YearCapital Plan. Thepland!scussed!n 
Recommendat!on 1 wlll be acknowledged In the Capital Plan, 

andbasedonanalysls,wlllbedoneonthecapltalp!an 
t!mel!ne.Thecapltalplann!ngprocessgathers,documents, 
andba!ancesplannedfundlngforneedsacrossthepubUc 
fnfrastructureportfol!oandacrossSanFranclsco'sresil!ence 
challenges.TheCapJtalPlan haslongstandlngfundlng 
prlnclplestoguldetheprior!t!iatlonofpubl!clnfrastructure 
lnvestments.Theseinvestmentsaretiered:(1)address!egal 

and/orregulatorymandates;(2)ensurepubl!csafetyand 
enhanceres!llence;(3)preserveassetsandpromote 
sustafnab!!lty;(4)advanceplannedandprogrammat!c 
needs; and (5) promote economic development. In the next 
10-YearCapltalP!anandthosethatfol!ow,theCltywlll 
i::ont!nuetoanalyzepr!or!typrojectsandprogramsand 

ldentlfysourcestoadvancethoseprlorlt!es.Commltt!ngto 
ent!relyfundlngasingleprogramoutofcontextandw!thout 
regard for the trade-offs of that commitment would be out 
ofstepw!ththectty'slongstandlngandhlghlyregarded 

capltalplannlngprocessandl!kelycreatesfgnif!cant 
vulnerabl!!t!eselsewherelntheportfollo. 

Rl By no later than December 31, 2020, the Mayor, Pres!dent, San Francisco Will be Implemented Ensuring that San Francisco has the Infrastructure and 
[for Fl-F6] the Sf PUC, theSFFD, and the Office of Publ!c Utllit!es Commission resources to be well prepared to fight fires In all parts of San 

Res!llence and Capital Plann!ng should Jolnt!y [September 15, 2019] Francisco is something that will be a focus of the next 10-
present to the Board of Supervisors a datalled Year Capita I Plan, Per Adminlstratlve Code 3.20, that Plan 
plantoensuretheCitylswellpreparedtofight mustbesubmittedtotheMayorandBoardnolaterthan 
firesinallpartsofSanFrandscolntheeventof Marchlofeachodd-numberedyearforapprovalno!ater 
a 1906-magn!tude (7.8) earthquake. than May 1. The requested presentation would be dellvered 

aspartofthatPlan'ssubm!sslontoenableholrstJcplann!ng 
acrossSanFrandsco'sresiliencechallenges.Updates 

avaflableonth!stlmeHnewouldbelnduded.TheCitycannot 
discuss the project and tlmel!ne until the ESER 2020 p!an 
passes,Forth!sreason,theCltyw!llsyncthis 
recommendatlonwiththeCapita!Plan,andpushbackthe 
timellne to December 31, 2021. 

R2 TheplandlscussedlnRecommendat!onRl Pres!dent,SanFrancisco Requ!resfurther 
[forF1-F6] shouldlncludeadetailedproposal,lndudlng PubllcUtllit!esCommisslon analys)s 

financlngsources,fortheinsta!lationwlthln1S [SeptemberlS,2019] 
yearsofah!gh-pressure,multi-sourced, 
selsmlcallysafeemergencywatersystemfor 

thosepartsoftheCltythatdon'tcurrentlyhave 
one, 1.e., byno laterthanlune30,2034. 

Thecommitmentofsourcesforspeclficusesonspeclflc 
tlmel!nesforSanFrancisco'spubllclnfrastructureisthe 

workofthelO-YearCapitalPlan.Theplandlscussedin 
Recommendation 1 will be acknowledged in the Capital Plan, 
andbasedonanalysls,wil!bedoneonthecapltalplan 
t!me!lne.Thecapitalplannlngprocessgathers,documents, 

andbalancesplannedfundlngforneedsacrossthepubl!c 
lnfrastructureportfolloandacrossSanFranclsco'sres!Uence 
challenges. TheCapitatP!anhaslongstandlngfund!ng 
prfndplestogu!dethepr!oritlzatlonofpubllclnfrastructure 
rnvestments.Theselnvestmentsaretlered:(l)addresslegal 

and/orregu\atorymandates;{2)ensurepubl!csafetyand 
enhanceresllfence;(3)preserveassetsandpromote 
sustalnabll!ty;(4)advanceplannedandprogrammatic 
needs;and(S)promot~econom!cdevelopment.lnthenext 
10-Year Capital Plan and those that follow, the City will 
contlnuetoanalyieprlorltyprojectsandprogranisand 

ldentifysourcestoadvancethoseprlorlt!es.Committlngto 
entlre!yfund!ngas!ng!eprogramoutofcontextandwlthout 
regard for the trade-offs of that commitment would be out 
ofstepwiththeClty'slongstand!ngandhlghlyregarded 

capital plann!ng process an~ Ukely create significant 
vulnerabll!tleselsewherelntheportfolfo. 



ActNowBeforeltls 
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ActNowBeforeltls 
Toolate: 
Aggressively Expand 
andEnhariceOur 
High-Pressure 
Emergency 
Firefighting Water 
System 
[Ju!y17,2019] 

ActNowBefore!tls 

Toolate: 
AggresslvelyE:<pand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System 
[July17,2019] 

F5 
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A high-pressure, multi-sourced, seismically safe President, San Francisco Agree with the 
emergency firefighting water supply will be PubUc Utfl!ties Commission finding 
costlybutlsessentlaltoprotecttheCity. [SeptemberlS,2019] 

A high-pressure, multi-sourced, selsm!cally safe President, San Francisco Agree with the 
emergency firefighting water supp!ywlll be Publ!c Utlllt1es Commission flnd!ng 

costlybut!sessentialto protect the City. [September15,2019] 

UnlesstheCityincreasesfunding!evels,itwil! President,SanFrancisco Disagree,who!ly 
be several decades (i.e., after the USGS predicts Publ(c Utilities Commission 
one or more major earthquakes will occur) [September 15, 2019] 
beforethesouthernpartsoftheCityhavea 
high-pressure,multl-sourced,seism!callysafe 
emergencyfiref!ghtingwatersupply. 

AstheC!tyconslderswhatisessentlaltoprotectSan Frandsco,1tls 
Important to acknowledge ourmult/ple, complex resilience challenges, 
ThesechallengesaredocumentedintheResilientSFstrategy(2016)and 
underl!ethestrateg!ceffortsofourcapltallnvestmentsasrepresentedln 
the10-YearCapltalPlan(lastupdated2019).Thesechallengesare: 

Earthquakes,SeaLevelR!se/Cl!mateChange,Aglnglnfrastructure, 
Unaffordab!l!ty,andSoclal!nequlty.Allofthesechallengesrepresent 
meaningfulthreatstoSanFrandscans,thelrproperty,andthelrabllityto 

make a l!fe In the city. ln making dedslons about priority Investments, San 
Franclscomustkeepaneyeona!lofthesechal!enges,fdentlfytheareasof 

greatestneedacrossthern,andmakeprogressonallfrontss!multaneously. 
The City has taken s!gn!fkant steps since 2010 to ensure that the C!ty has a 
hlgh•pressuremultl·sourced,selsmlcal!ysafeEFWS.Slncethepassageof 
the first Earthquake Safety and Emergency Response Bond !n 2010, SFPUC, 

SFFD, SF Public Works have been lmplement!ng projects to !mprovethe 
system'ssefsmfcre/labll!tyandrangeofcoverage.Thethreeagendeswlll 
cont!nuetolmplementprojectsut!llz!ngnewandproventechnologlesthat 
lmproveupontheorig!nalsystemdesign. 

AstheCityconsidetswhatlsessentlaltoprotectSanFranc!sco,it!s 
important to acknowledge our multlple, comple~ resil/ence challenges. 
Thesechallengesaredocumented[ntheReslHentSFstrategy{2016)and 
underllethestrateglceffortsofourcapltal!nvestmentsasrepresentedin 
the10-YearCapllal Plan(lastupdated2019).Thesechallengesare: 
Earthquakes,Sea LevelR!se/CllmateChange,Ag!nglnfrastructure, 
Unaffordablllty,andSoc!a!lnequity,Allofthesecha!lengesrepresent 
mean!ngfu!threatstoSanFranclscans,the!rproperty,andthelrab!lltyto 
make a life !n the city. In making dec!s!ons about priority Investments, San 
Franclscomustkeepaneyeonal!ofthesechallenges,/dent!fytheareasof 
greatestneedacrossthem,andmakeprogressonallfrontsslmultaneous[y, 
TheCltyhastakenslgnlficantstepssfnce2010toensurethattheCityhasa 

h!gh•pressuremult{-sourced,sefsm!callysafeEFWS,S!ncethepassageof 
the first Earthquake Safety and Emergency Response Bond In 2010, SFPUC, 
SFFD, SF PubHc Works have been fmp!ementlng projects to Improve the 

system'sselsm!crel!abllltyandrangeofcoverage.ThethreeagenCleswlll 
contlnueto!mplementprojectsut!Uzlngnewandproventechnologlesthat 
!mproveupontheor!glnalsystemdesfgn, 

DecfsionsaboutprogrammingandfundinglevelsoffutureESERbondsand 
othercomplementaryso1.1rcesthatcou!dsupporttheexpansionofthe 
AWSShaveyettobemade. 

Rl By no later than December 31, 2020, the Mayor, President, San Franc!sco Will be implemented Ensuring that San Frandsco has the Infrastructure and 
[for F1-F6] the SF PUC, the SFFD, and the Office of Publlc Utllities Commission resources to be well prepared to flght fires in all parts of San 

ResrllenceandCapitalP!anningshouldjo!nt!y [September15,2019J Franclscoissomethingthatwillbeafocusofthenext10-

present to the Board ofSupeiv!sors a deta!led Year Capital Plan. Per Administrative Code 3.20, that Plan 
plan to ensure the City !swell prepared to f!ght must be submitted to the Mayor and Board no later than 
fireslnal!partsofSanFranclscolntheeventof Marchlofeachodd•numberedyearforapprovalnolater 
a 1906-magnitude (7.8) earthquake. than May 1. The requested presentation would be delivered 

aspartofthatPlan'ssubmlsslontoenablehollstlcplann!ng 
acrossSanfranclsco'sres!l!encechaJJenges.Updates 
ava!lableonth!strmellnewould be!ncluded.TheCitycannot 
discusstheprojectandt!metineuntlltheESER2020plan 

passes.Forth!sreason,theCitywillsyncthls 
recommendatlonwlththeCapltalPlan,andpushbackthe 
tlmellneto0ecember31,2021, 

R2 TheplandiscussedlnRecommendat!onRl Presldent,SanFrancisco Requires further 
[for F1-F6} should In dude a detailed proposal, including Public Utilltles Commission analysis 

financ!ngsources,fortheinstal!atlonw!th!n15 [September15,2019] 
yearsofah/gh-pressure,multi-sourced, 
selsmfcallysafeemergencywatersystemfor 
thosepartsoftheCitythatdon'tcurrentlyhave 
one, I.e., by no later than June 30, 2034. 

The commitment of sources for specific uses on spedflc 
timellnesforSanFrandsco'spubl!clnfrastructure!sthe 

workofthelO-YearCap!talPlan.Thep!and!scussedln 
Recommendat(on 1 will be acknowledged In the Capital Plan, 
andbasedonanalys!s,wil\bedoneonthecap!ta\p\an 
t!mel!ne.Thecaplta!plann/ngprocessgathers,documents, 
andbalancesplannedfundlngforneedsacrossthepubl!c 
lnfrastructureportfolloandacrossSanFrancisco'sreslllence 
challenges. TheCap!talP!anhaslongstandingfunding 
prfnciplestogu!detheprlorltlzat!onofpubl!clnfrastructure 
!nvestments.Thesernvestmentsaret!ered:(l)address!egal 
and/orregulatorymandates;(2)ensurepubllcsafetyand 
enhanceresllience;{3)preseiveassetsandpromote 
sustalnablllty; (4)advancep!anned and programmatic 

needs;and(5)promoteeconom!cdevelopment.lnthenext 
10-Year Capital Plan and those that follow, the City will 
contlnuetoanalyzeprlorityprojectsandprogramsand 

identify sources to advance those priorities. Committing to 
entrrelyfundlngasfngleprogramoutofcontextandwithout 
regardforthetrade·offsofthatcommltmentwouldbeout 
ofstepwlththeClty'slongstand(ngandhlghlyregarded 
capitalplannlngprocessandllkelycreateslgnlflcant 
vulnerabll/Ueselsewherelntheportfollo. 

Rl By no later than December 31, 2020, the Mayor, President, San Francisco Will be Implemented Ensur!ng that San Frandsco has the Infrastructure and 
!for Fl-FG) the SF PUC, the SFFD, and the Office of Public Utilities Comm!sslon resources to be well prepared to fight fires In al! parts of San 

Resillence and Capital Plannlng should Jointly [September 15, 2019] Francisco Is something that will be a focus of the next 10-
present to the Board ofSupeivisors a detailed Year Capital Plan. Per Administrative Code 3.20, that Plan 
plan to ensure the City ls well prepared to fight must be submitted to the Mayor and Board no later than 
flres/nallpartsofSanFrandscolntheeventof Marchlofeachodd•numberedyearforapprovalnolater 
a 1906-magnitude (7.8) earthquake. than May 1. The requested presentation wou!d be delivered 

aspartofthatPlan'ssubmlsslontoenablehol!st!cplannlng 
across San Franclsco'sres!l!encechal!enges.Updates 
ava!lableonth!strmllllnewouldbe!ncluded.TheC!tycannot 

discusstheprojectandtlmelineuntiltheESER2020plan 
passes,Forth!sreason,theCltywl!lsyncthis 
recommendatlonwiththeCapltalPlan,andpushbackthe 

ttmellnetoDecember31,2021. 
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f6 Unless the City increases funding levels, it will President, San Frandsco Disagree, wholly 
be several decades (I.e., after the USGS predicts PubHc Utilities Commission 
one or more major earthquakes will occur) [September 15, 2019) 
beforethesouthernpartsoftheC!tyhavea 
high-pressure,multl-sourced,seismicallysafe 
emergencyfirefighl/ngwatersupply. 

ActNowBeforeftls FB Redundancy!sanfmportantfeatureofan Pres!dent,SanFranclsco Agree with the 
Too late: emergencyfirefight!ngwatersystem. Publ/cUtil!tiesCommisslon finding 

{SeptemberlS,2019] Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Flreflght!ngWater 
System 
[Ju!y17,2019] 

ActNowBefore\tls 
Too Late: 
Aggressively Expand 
and Enhance Our 
Hlgh-Pressure 
Emergency 
Firefighting Water 
System 
[Julyl7,2019] 

F9 Currentplanstoextendprotectlanstothe President,SanFrancisco Dlsagree,part!ally 
western part of the C!ty do not Include any hlgh- PublJc Ut!lltles Commission 
pressure water sources north of Golden Gate {September 15, 2019] 
Park. 

OeclsJoMaboutprogrammingandfund!nglevelsoffutureESERbondsand 
othercomp!ementarysourcesthatcouldsupporttheexpanslonofthe 
AWSShaveyettobemade. 

R2 TheplandiscussedinRecommendatlonRl Presldent,SanFrancisco Requ!resfurther 
{for Fl~F6] should include a detailed proposal, Including Public Utilltfes Commission analysts 

flnanclngsources,forthe!nstal!atlo~withln15 (September15,2019J 
yearsofahlgh-pressure,multi-sourced, 
se!smlcallysafeemergencywatersystemfor 
thosepartsoftheCitythatdon'tcurrent)yhave 
one,Le., bynolaterthanJune30,2034. 

Thecommltmentofsourcesforspeclficusesonspeclfic 
timelJnesforSanFranclsco'spubllcinfrastructureJsthe 
workofthe10-YearCaplta!Plan. The plan discussed In 
Recommendation 1 will be acknowledged In the Capital Plan, 

andbasedonanalysls,w!llbedoneonthecapitalp!an 
t!mellne,Thecapltalplannlngprocessgathers,documents, 
andbalancesplannedfund!ngforneedsacrossthepubl!c 
JnfrastructureportfolioandacrossSanFranc!sco'sreslllence 
challenges.TheCap!talPlanhaslongstand!ngfund!ng 
prindplestogu!detheprloritlzatlon ofpubllclnfrastructure 
lnvestments.Theselnvestmentsaretiered:(1)address\egal 
and/orregulatorymandates;(2)ensurepubl!csafetyand 

enhanceres!llence;{3)preseiveassetsandpromote 
sustalnabl!ity;(4)advanceplannedandprogrammat!c 
needs; and (5) promote economic development, In the next 
10-YearCapltalPlanandthosethatfollow,theCltywl!I 
contlnuetoana!yzeprlorltyprojectsandprognmsand 

(dent!fysourcestoadvancethosepr!orit!es.Committlngto 
ent!relyfundlngasfngleprogramoutofcontextandwlthout 
regardforthetrade-offsofthatcomm!tmentwouldbeout 
ofstepwiththeC!ty'slongstand!ngandhJgh!yregarded 
cap!ta!plannlngprocessandlfkelycreateslgnlf!cant 
vulnerabllft!eselsewhereintheportfol!o. 

R6 The SFPUC, the SFFD and the SF Department of President, San Francisco WIii be Implemented SFPUC and SFFD will complete th!s study by June 30, 2021. 
[for F8-F9] the Environment should study adding salt-water Public Ut!Jit(es Commission 

pumpstationstolmprovetheredundancyof [Septemberl5,2019] 

watersources,espec!allyonthewestside. 
Frndingsandrecommendat!onsfromthlsstudy 
shouldbepresentedtotheBaardofSupervlsors 
bynolaterthanJune30, 2021. 

While It !s true that the SFPUC and SFFD are studying four potent!al water R6 The SFPUC, the SFFD and the SF Department of President, San Francisco Wlll be Implemented SF PUC and SFFD will complete this study by June 30, 2021. 
sources proposed to supply a potable EFWS on the West side of the City, (for F8-F9) the Environment should study adding salt-water Pub/le Utilit!es Commission 
wh!ch are not located north of Golden Gate Park, which by no means would pump stations ta improve the redundancy of {September 15, 2019] 
reduce the proposed system's resiliency, rel!abllity, performance, or ability water sources, especially on the west s!de, 
to provide abundant high-pressure water for firesuppress!an to the Findings and recommendat!ons from this study 
Richmond District after a seismic event. San Frandsco Is unique ln that should be presented to the Soard of Supervisors 
there are 11 In-city reseivolrs, w!th a total water capacity of approximately by no later than June 30, 2021. 
413,000,000 gallons, Addltlonally, Lake Merced, also located within City 
Umlts, has an additional appro~Jmately 1,000,000,000 ga!lons. The potable 
EFWSsystemfortheWestsldeofSanFranclscothatlsbeingdevelopedand 

ana!yzedwou!dprov/dethatthenewEFWSpipel!nelntheSunsetand 
Richmond D!str!cts could be suppl!ed from four sources of water at two 
locaUons. The first two water sources could be supplied to the EFWS 
pipellne v!a a 30,000 gallon per minute pump stat!on In the vldnlty of lake 
Merced.Thetwosourcesbelngstudledforthlspumpstatlonarelake 
Merced, which has a water supply of approximately one bllllon gallons, and 
a 60" selsmlca!ly resll!ent SFPUC Hetch Hetchy Regional Water System 
p!pellne.TheproposedpotableEFWSa/solsanalyz!ngthelnduslonofa 
second 30,000 gallons per minute pump station !n the vicinity of the 

SFPUC's Sunset Reserva!rthat could besupplledwater by two sources: (1) 
the90m!IHongallonnorthbaslnoftheSunsetReseivoJr,wh!chrecent!y 
underwent a $64 m\ll!on seismic retrof!t, and (2) a 54" selsm!ca!ly resll!ent 
SFPUC Hetch Hatchy Regional Water system plpellne. 
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flO 

f11 

The ureliabllity scores" being used by theSFPUC President, San Francisco Disagree, partially 

!mpart an overly opt!mlstic Impression of the Public Utilities Commission 
protection provided. [SeptemberlS,2019] 

TheCitydoesnothaveatlmel!netofundand Presldent,San Frandsco Dlsagree,part!ally 
complete development of a high-pressure, multi Public Utilities Commission 

sourced,selsrnicatlysafeernergencywater (SeptemberlS,2019] 
supplyforatl partsoftheCity,lndudlngpoor 
neighborhoodsthathistorlcallyhavenotbeen 

aswellprotectedasthedowntownbusiness 
dlstrictandrnanyrlcherneighborhoods. 

Fire Response Areas {FRAs) were utilized by SFPUC and SFFD In the plann!ng 
studyCS-199.Th!sstudydfv!dedtheClty!ntoareasbasedonthosedefined 
bytheSFFDfor!nltlala!armresponseandwerecalledFlreResponseAreas 
(FRAs). Probable fire demands were developed for eac.h FRA using 1000sets 

of fire demands generated by Charles Sc.awthorn, PhD using a Monte Carlo 
analystsoff!relgnltlonsandflregrowthuslngthegroundmot!onsfromthe 
deslgnearthquake(7.8magnltude),Thefirelgnlt!onsweregenerateduslng 
methods similar to those used for the Community Action Plan for Seismic 
Safety (CAPSS) study (ATC 2010). The fire Ignitions subsequently were used 
todevelopwaterdemandsthatwereaggregatedlntothel!kelyfire 
demands for each FRA. The water supplies for each FRA were developed 

using the rellab!lity modeling tool GIRAFFE, developed at Cornell University 
by Professor Thomas D. O'Rourke. GIRAFFE performs !nternal Monte Carlo 
analysls to damage pipes In the system for multiple scenarios. The water 
suppllesdevelopedbyGIRAFFEwereaggregatedlntotheliketywater 
suppllesforeachFRA.ltshouldbenotedthatthelikelywatersuppliesfor 
each FRA assumed no water from the City's munldpal water system 

(MWSS), wh!ch Is quite conservative and highly unlikely even after a seismic 
event,Therellabll!tyscoreforeach FRAJscalculatedus/ngthesumofall 
water suppl!es for each FRA and dMd!ng It by the FRA water demand. The 
rellabll!ty scores do e~actly that - estimate how much EFWS water w!II be 

avallableforflref!ghtlngdemands!nagivenFRA.Thereliabll!tyscoresare 
notmeanttorepresentanestlmateoftheflreprotectlonforag!venhouse, 
block,orblocks.Ratherlt!sameasureoftheEFWScapacltyanddemand. 
The SFPUC recognizes the need to analyze potential EFWS demands on a 
moredeta!led!evel,andtheagenc.ybegantheprocessofdolngso. 

The EFWS was bu!lt after the 1906 earthquake, and Its location, prlmarily !n 
thenartheastportionofSanFrancisca,correspondstotheloc.at!anofthe 
majority of the city's population at that time. S!nce 2010, the SFPUC, SFFD, 
and PubllcWarks have made crlt!cal Improvements to the ex!st!ng EFWS 
system.EJ.:pandlngtheEFWSpriortoensuringthattheeJ.:lstlngEFWS!s 

reslllentandreliablawouldhavecontradlcted besteng!neer!ngpractlces. 
The SFPUC and SFFD are deve!aping plans that would Implement a res!lient, 
robust,andredundantpotableEFWSfortheWestsldeofSanFrancisco,The 
potableEFWSthatlsbe(ngdevelopedandanalyzedwouldpropose the 
bestmethodforbr!nglngarobustandresllfenth!gh-pressureflreflghtlng 

watersystemtotheWesternnelghborhoodslnSanFrandscothatls 
capableofprovldJngwatertatheSFFDflref!ghtersatthehlgh-pressure 
neededforfirefighterstacombatlargeflresafteraselsm!cevent,and!s 
l!kelyto 1ndude over 14 miles of new EFWS pfpellnes and potentially two 
new pump stations likely to be sup piled by four water sources, The SF PUC 

and SFFD's potable EFWS !s being designed In a manner that allows for 
agllityandthefiei,:lbl!ltytaaddnewtechnologlesandwatersources,andln 
amannerthatallowsthep!pingnetworktobeei,:tendedlnthefutureto 

serveaddit!ona!areas. 

R7 The SFPUCshould (a) continue Its efforts to President, San Francisco Will be Implemented SFPUC and SFFD will complete this analysis by June 30, 2021. 
[for F10] complete a more detailed ana!ys!s of emergency Publlc Utllit{es Commisslon 

firefightingwaterneeds{includfngabove·the- [SeptemberlS,2019] 
med!anneeds)bynelghborhood,andnotjust 

byFRA,and(b)presentacompletedanalys!sto 
theBoardofSuperv!sorsbynolaterthan 
June3D,2D21. 
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F12 TheSFPUC has not developed a number of the President, San Francisco Disagree, wholly 
routine maintenance plans recommended in a Publ!c Ut(iltles Commission 
2014report(CS-199),andhasnotadequately {SeptemberlS,2019] 
definedwhichAWSSvalvesare"critlca!''and 

therefore require Increased attention. 

S!ncetaklngovermalntenancerespons!bl!it!es,SFPUChascompleted 
slgnJficantmalntenanceact!vitles.Forexample,onamonthlybas!s,staff 
from the SFPUC test both Pump Station #1 and Pump Station 112. There are 
6 maintenance recommendations provided In the CS-199 study as shown 

below In Table 7-1 from CS-199, The SF PUC has developed several of the 
routine maintenance plans recommended In the report or has determined 
therecommendedmalntenancepractlcelsnotnecessary(l.e.flushlngofa 
non-potable water system). 

Maintenance Recommendations, CS, 199 Task 11 TM: 

Malnt,rnance Recommen~at!on 1: Confirm that all AWSS assets are entered 
Into CDD's asset management system and PM's are established 
SFPUC Response: All AWSS asset locations are entered Into CDD's Maximo 
andG!Sdatabases.PM'sareestabllshedforregularma!ntenance. 

Maintenance Rewmmendatlon 2: Perform Regular maintenance and 
testing 

SFPUC Response: According to SF PUC Maximo maintenance/testing 
records,regu!armalntenanceandtestlnglsperformedlnaccordancewlth 
maintenance plans. 

MalntenanceRecommendat!on3:Check,flushandrepalral!suct!on 
connect!onsregularly 

SFPUCResponse:Allsuctlonconnectionswereassessed4•Syearsago. 
Some were cleaned as needed at that t!me. A h!gh·pressure Jetting machine 
wasrecentlypurchased,andpersonne!lsbe!ngtralnedon!tsuse. 

MalntenanceRecommendat!on4:Establ!shplpeUneflushlngprogramfor 
AWSS 

SF PUC Response: Non-potable fire-fighting water systems are not typ!cally 

flushedaspartofregularflush!ngmalntenanceprogram.However,flushlng 
naturally occurs when theAWSS !s utilized approxlmately20 times per 
year. 

Ma!ntenance Recommendations: Establ!sh leak detection program and a 
plpel!neleakdatabasetomonitorpotentla!hotspots 

SFPUC Response: SFPUC maintenance activities have helped reduced EFWS 
leakage by over 500,000 gallons per day, Improving system performance 
wh!!e reduclng water waste. A cond!t!on assessment project was 

Implemented us!ng Smart Ball technology. In addition, the system water 
supplysourcesareregularlymonitoredforwaterlevels/filllngrequlrements 
whlchwilllndlcatepotentia!leab/ntheplpe!lnesystem. 

MalntenanceRecommendat!on6:Establ!shaclstern!nspection,filllngand 
testlngprogram 

SFPUCResponse:Aclstern inspectJonandtest!ngprogramhasbeen 
deve!opedfor!mplementatlon!n2019.lnaddftlon,aflll!ngprocedurehas 
beenestabl!shedwlthSFFD. 

As part of the AWSS Crltlcal Valve Exercise Program, COD has Identified 66 
AWSS valves as "critkal" (66 of 1,6B5valves, orapproxrmately 4 percent 
(source: COD GIS), Critical valves for AWSS were defined based on the 
followlngcriterlaforoperat!onalimportance: 
•Tank bypass valves 

•Tanksupplyvalvefromh!gherpressuretolowerpressuretanksupply 
source 

•Closedcontro!va!vesto!solateplpfngwithJnan!nfirmarea 
• Distribution system dMde gate valve, manual operation (allows higher 

R9 By no faterthan December 31, 2020 the SFPUC, President, San Francisco Has been 

[for F12] with the advice and subject to the approval of Public Utilities Commission Implemented 
theSFFD,should(a)lmplement"bestpractices" {September!S,2019] 
forthema!ntenanceofAWSSassets,and(b) 
redefinewhichAWSSvalves!nthesystemare 
"critlcal,"and,therefore,requ!remore 
attentlonandprlorlty!ntheSFPUC's 
maintenance plans. 

{a) SFPUC Implements "best practlces" for the maintenance 
ofAWSSassetslncollaboratJonwlthSFFD,andconslstent 
w!th the terms of the Memorandum of Understanding 
Regarding Operation and Ma!ntenanceofSanFranclsco 

Water Supply Systems Related to Fire Suppression {MOU), 
SFPUCwl!I seek SFFD's written approval for "any 
modlflcatlonsthatcouldcompromlse" thesystem's 
functlonasah!ghpressureflre!Jghtingsystem{MOU,page 
2). 

(b)TheAWSScrlt!calvalveshavebeenJdentifiedandwl!lbe 
e)(erclsed every year through theAWSS Critical Valve 
E)(erclseProgram. 



Act Now Before It ls 

Too Late: 

Aggressively Expand 

and Enhance Our 

High-Pressure 

Emergency 

Firefighting Water 
System 

[July 17, 2019] 

F.13 In the 2015 MOU between the SFFD and the 

SFPUC, the two agencies agreed to conduct 

· joint AWSS trainings annually, but there Is no 

formal protocol outlin!ng spedficjolnt AWSS 

exercises or dr!lls using hypothetical disaster 

scenarios, such as a major earthquake, 

President, San Francisco Disagree, partJally 

Public Ut!lities Commiss!on 

[September 15, 2019] 

system) 

• Distribution system div!de gate valve, motorized operation (allows higher 

pressure zone to feed Into lower pressure wnewithln the distribution 
system) 

• Open control valves to allow a single supply source to feed an Infirm area 

• Balancing valve, TP reservoir only (allows the two TP reservoir basins to 
equalize In level) 

Crit!calValves: 

These EFWS crltrcal valves are broken down by type below, All 66 of the 

AWSS critical valves were exercised In 2018-2019 and will be exerc!sed 
every year. 

Valve Type (It of Crft!cal Valves per type): 

AshburyTank By-Pass Valves (10) 

AshburyTankSupplyValve 111 [Ashbury to Jones] (1) 

AshburyTankSupplyValve #2 (Ashbury to Jones] (1) 

Close Control Gate Valve (15) 

Division Gate Valve (14) 

Jones Street Tank By-Pass Valves (10) 

Motorlled Dlv!slon Gate Valve or Motorized line Gate Valve (6) 

Open Control Gate Valve [Infirm Area] (6) 

Twin Peaks East Reservoir Lead Valve [Supply, TP to AShbury] {1) 

Tw!n Peaks Reservoir Balancing Valve (1) 

Tw!n Peaks West Reservoir Lead Valve [Supply, TP to Ashbury] (1) 

Total AWSS Critlcal Valves {66) 

There are no formal protocol outlln!ng specific joint AWSS e)(erclses or drills 

!n the MOU; however, there are multiple opportunities totra!n together 

during operation, maintenance, and construction of Improvement projects 

for the AWSS fac!fltles as prev!ously described In the response to the Grand 
Jury questions sent In May 2019. 

TheSFFD and SF PUC have had multiple Held training opportunities during 

the maintenance and start-up testing of AWSS fac!litles In the last 5 years, 

For example, on December 20, 2018, SFFD and SFPUC personnel conducted 

emergency generator start-up procedures for Pump Station No. 2 (PS2}. On 

April 5, 2018 SFPUC and SFFD performed Joint-department full-scale test of 

AWSS Pump Station No.1 {PS1) Including pumping seawater Into an 

Isolated section of the AWSS dfstr!but!on through system hydrants, On 

August 29, 2018, SFPUC, SFFD and DPW personnel conducted a seawater 

drafting drill and confirmation test from the new suction connection at P!H 

50. In addition, SFFD and SFPUCperiod!catly"test different facllitles to 

assure systems are ln goad working order, and to train personnel on 

operations and joint-agency communications. For el(ample, a full-scale 

emergency exercise was performed between SFFD and SFPUCstaff in 

January 2016 at lsla!s Creek, which involved the Phoenix Fireboat pumping 

sea water dtrectly Into an Isolated section of the Jones pressure system via 

AWSS manlfold connection. Sea water discharged from select hydrants 

within the Isolated section of the system where pressure and flow were 
monitored at each discharge point, 

The SFFD uses their Disaster Response Manual and Water Supply Manual to 

provide gulde11nes fortralnlng, Tra!n!ng occurs throughout the year and Is 

ongoing, In March 2018, the SFPUCsponsored a tabletop drill focused on 

CDD emergency response In coordination with SFFD response. Participants 

were asked to utilize Incident Command Structure (!CS) principles to 

R10 By no laterthanJune30, 2020, the 2015 MOU President, San Francisco Will be Implemented SFFD and SFPUCwlll work together to amend the MOU by 
{for F13j between theSFPUC and the SFFD should be Public Utillt!es Commission June 30, 2020. 

amended to Include a detalled roadmap for [September 15, 2019] 

annual emergency response exercises, including 

simulated disaster and earthquake drills 

Involving the AWSS and the PWSS, 



respondtoahypothet!calearthquakeevent(determlnelC.S,formulate 
specificobjectlves,anddocumentlind!ngs).lt!santic!patedthatth!s 
tabletopexerclsewl!lberepeatedatleasteveryotheryear, and that a 
largerscales!mu!atlonofpost-earthquakeresponsewillbeconducted 
within the next two years for SFFD and SFPUCJoJnt-exerdse. 

In February 2018 theSFPUC and SFFD staff convened to review the SFPUC's 
D!v!slon Emergency Operations Plan (DEOP), the CDD's Emergency Action 
Plan (EAP), and the CDD's Emergency Response Plan (ERP). The ERP 

overv!ewfocused on the Incident Command structure specific to COD staff 
responsibilltles,commun!catlonmethods,crJt!ca!fac!litJesandassets,flrst 
respondersforeachlacillty(PWSandAWSS)andupdated"crltlcalfacllltles 

map"forallma/orpressurezones. 
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2018·2019 CIVIL GRAND JURY FINDINGS, RECOMMENDATIONS, AND RESPONSES TD FINDINGS AND RECOMMENDATIONS 

Fff 

Fl 

Finding 
(textmaybeduplicatedduetospannfngand 

multiplerespondenteffects) 

Respondent Assigned by 
CGJ 

[Response Due Date] 

Flresresultingfromanearthquakerepresenta Pres!dent,SanFrancisco 
sfgnificantriskofwidespreaddamageand Fire Commission 
potentiallossofl!felnSanFrantisco. [SeptemberlS,2019] 

Finding Response 
(Agree/Disagree) 

Agree with the 
finding 

Fi Firesresultingfromanearthquakerepresenta President,Sanfranclsco Agreewiththe 

F2 

signlflcant risk of widespread damage and Fire Commission f)nd!ng 
potentiallossoflifeinSanFrandsco. [SeptemberlS,2019] 

The munfcipal water supply system (MWSS) Is President, San Francisco 

highly vulnerable to damage from a major Fire Commission 
earthquakeandisnotareliablesourceforwater [SeptemberiS,2019] 
supplyforflrefight!ngafteramajorearthquake. 

Disagree, partially 

F!nd!ngResponseTe)(t 

TheMWSShasbeenslgn!ficantlyupgradedinthelastlSyearsthroughthe 
Water Supply Improvement Program (WSIP) Initiated by the SFPUC. The goals 
of WSIP Included to reduce vulnerab!!ity of the water system to damage from 
earthquakesandJncreaseovera!lwatersysternrellab/llty.Therewere351n-clty 
projects within the $4.8 billfon-dollar program. The W51P was the largest 
capitalprogrameverundertakenbySanFrandsco,andoneofthe!argest 
water Infrastructure programs in the nation, AddJtlonally, It !s on'e of the only 
comprehensiveandstrateglcinfrastructureprogramstargetedspeciflcallyat 
Improving a water system's seismic rel!ab!lity and resiliency. Additionally, !t !s 

unique because the WS\P utilized a 7.8 magnitude earthquake as !ts seismic 
Level of Service. 

AWSS 

Rff 
[forFUJ 

Recommendation 
(telltmaybedupllcatedduetospannfngand 

mult1plerespondenteffects) 

Respondent Assigned by Recommendation 
CGJ Response Recommendation Response Text 

{Response Due Date] (lmplementatlon) 

Rl By no !aterthan December 31, 2020, the rviayor, President, San Franclsco 
[for F1-F6j the SFPUC, the SFFD, and the Office of Resillence Fire Commission 

andCapltalPlanningshou)djointlypresentto [SeptemberlS,2019] 
theBoardofSuperv!sorsadetailedplanto 
ensuretheC!tyiswellpreparedtofightf!resin 
all parts of San Francisco In the event of a 1906-
magnltude(?.B)earthquake. 

Will be implemented EnsurlngthatSanFranciscohasthe!nfrastructureandresources 
tobewellpreparedtoflghtf!reslnallpartsofSanFrandscols 
something that will be a focus of the next 10-Year Capital Plan. 
Per Administrative Code 3.20, that Plan must be submitted to 
theMayorandBoardnolaterthanMarchlofeachodd
numberedyearforapprovalnolaterthanMayl.Therequested 
presentaUonwouldbede!lveredaspartofthatPlan's 
submiss!ontoenablehollsticplannlngacrossSanFranclsco's 

res!llencechallenges.Updatesavallableonth!st!melinewou!d 
belnduded,TheCJtycannotdfscusstheprojectandt!meUne 
until the ESER2D20planpasses.Forthisreason,theC!tywlll 
syncthlsrecommendatlonwJththeCapltalPlan,andpushback 
thetime!1netoDecember31,2021. 

R2 Thep!andiscussedinRecommendationRl Presldent,SanFranclsco Requires further Thecomm!tmentofsourcesforspeciflcusesonspecific 
t!mel!nesforSanFranc!sco'spubl!clnfrastructureistheworkof 
thelO-YearCapitalP!an.Thep!andiscussed!nRecommendation 
lw!llbeacknow!edgedlntheCapitalPlan,andbasedon 
analysls,wlllbedoneonthecapltalplant!meline,Thecapital 

plann!ngprocessgathers,documents,andbalancesplanned 
fundlngforneedsacrossthepubliclnfrastructureportfolioand 
across San Frandsco'sreslllencechallenges. The Capital Plan has 
longstand!ngfundfngpr!nciplestoguidetheprloritizat!onof 
pub!lclnfrastructure(nvestments.Theselnvestmentsaret!ered: 
(1)addresslegaland/orregulatorymandates;(2)ensurepubllc 
safetyandenhanceresll!ence;(3)preserveassetsandpromote 
sustainab!lity;(4)advanceplannedandprogrammatfcneeds; 
and(S)promoteeconom!cdevelopment.lnthenextlO-Year 
Capita! Plan and those that follow, the Citywlll continue to 
analyzeprlorityprojectsandprogramsand!dentifysourcesto 
advancethoseprlorlt!es.Commlttlngtoent!re!yfundlngaslng!e 
programoutofcontextandwithoutregardforthetrade-offsof 
that commitment would be out of step with the City's 
longstandlngandh!gh!yregardedcapltalplanningprocessand 
tikelycreatesfgn!ficantvulnerabllltleselsewherelntheportfol!o. 

[for Fl-F6j should Include a detailed proposal, !ncludlng Fire Commission analysis 
financlngsources,forthe/nstal!atlonwlth1n15 [SeptemberlS,2019] 
yearsofah!gh-pressure,multl-sourced, 
selsmicallysafeemergencywatersystemfor 
thosepartsoftheCitythatdon'tcurrentlyhave 
one, i.e., byno laterthanJune30,2034. 

Rl By no later than December 31,202.0, the Mayor, President, San Francisco 
[for F1-F6] the SFPUC, the SFFD, and the Office of Resilience F!re Comm!ss!on 

andCap!talPlannfngshouldjo!ntlypresentto {SeptemberlS,2019] 

theBoardofSuperv!sorsadetalledplanto 
ensuretheCitylswellpreparedtofightfiresin 
allpartsofSanFranclscointheeventofa1906· 
magnitude(7.8)earthquake. 

Wlt!beimplemented EnsurlngthatSanFranciscohasthefnfrastructureandresources 
tobewe!lpreparedtofightflresln allpartsofSanFrandsco!s 
something that will be a focus of the next 10-Year Capital Plan. 
Per Administrative Code 3.20, that Plan must be submitted to 
theMayorandBoardnolaterthanMarchiofeachodd
numbered year for approval no later than May 1. The requested 
presentationwouldbede!lveredaspartofthatPlan's 
subm!ss!ontoenablehol!st!cplann!ngacrossSanFrancisco's 
res!llencechallenges. Updatesavailableonth!stlme!inewould 
be!ncluded.TheC!tycannotdlscusstheprojectandt!melJne 
until the ESER 2020 plan passes. For this reason, the Cltywl!! 
syncth!srecommendatlonwiththeCapitalPlan,andpushback 
thetlmel!netoDecember31,2021. 
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Act Now Before It ls 
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2018-2019 CIVIL GRAND JURY FINDINGS, RECOMMENDATIONS, AND RESPONSES TO FINDINGS AND RECOMMENDATIONS 

F2 The mun le/pal water supply system {MWSS) ls President, San Francisco 
h!ghly vulnerable to damage from a major Fire Commission 

earthquakeand!snotareliablesourceforwater [September15,2019] 

supp!yforfireflght!ngaftera major earthquake. 

Disagree, partially 

F3 Approximately 30 cisterns have recently been President, San Francisco Agree with the 

F3 

added with funds from ESER bonds, but cisterns Fire Commission finding 
onlyhaveuptoaboutanhourofwatersupply [September1S,2019l 

andthusdonotprovidesuffidentwaterfor 

fightingfiresfollowlngamajorearthquake. 

Approx!mately30cisternshaverecentlybeen Pres!dent,SanFranc!sco 

added with funds from ESER bonds, but cisterns Fire Comm!ss{on 
on!yhaveuptoaboutanhourofwatersupply [September15,2019] 

andthusdonotprovidesuffidentwaterfor 
fight!ngfiresfollow!ngamajorearthquake. 

Agreewlththe 

finding 

The MWSS has been s)gn!ficant!y upgraded in the last 15 years through the R2 The plan discussed !n Recommendation R1 
Water Supply Improvement Program (WS!P) Initiated by the SFPUC. The goals !forF1-F6] should include a detailed proposal, !ncludlng 
ofWSIP Included to reduce vulnerability of the water system to damage from financing sources, for the installation within 15 

earthquakes and Increase overall water system rel!abl!Jty. There were 35 ln-dty 
projects within the $4.8 b!lllon-dollar program. The WSIP was the largest 

capttalprogrameverundertakenbySan Frandsco,andoneoftheiargest 

water Infrastructure programs In the nation. Addit!onally, ft Is one of the only 

comprehensiveandstrateg!c!nfrastructureprogramstargetedspec!f!callyat 

improving a water system's seismic rellabll!ty and resiliency, Additionally, it is 

un!quebecausetheWSIPutlllzeda7.Bmagn!tudeearthquakeasltsse!smlc 
Level of Service, 

yearsofah)gh-pressure,mult!-sourced, 

seismicallysafeemergencywatersystemfor 

those partsoftheCltythatdon'tcwrrentlyhave 

one,i.e,,bynolaterthanJune30,2034. 

Prestdent,SanFranc!sco 
Fire Commission 
[SeptemberlS,2019] 

Requ)resfurther 
analysis 

Thecommitmentofsourcesforspec!ficusesonspecif(c 

timelJnesforSanFranclsco'spub!lclnfrastructure!stheworkof 

the10-YearCap!talPlan.Theplandiscussed!nRecommendation 

1w!llbeacknowledgedlntheCap!talPlan,andbasedon 
ana!ysls,wl!!bedoneonthecapitalplant!meline.Thecapita1 

plann!ngprocessgathers,documents,andbalancesplanned 

fundlngforneedsacrossthepubliclnfrastructureportfolloand 

across San Franclsco'sreslllencechal!enges. The Capital Plan has 

longstandingfundingprinciplestoguidethepr!orit!zationof 

publ!clnfrastructurelnvestments.Theselnvestmentsaretlered: 

(1)addresslegaland/orregulatorymandates;{2)ensurepubl!c 
safetyandenhanceresflience;(3)preserveassetsandpromote 

sustalnabllity;(4)advanceplannedandprogrammatlcneeds; 

and(S)promoteeconomlcdevelopment.lnthenext10-Year 

Capita!Planandthosethatfollow,theC!tyw!tlcontlnueto 
analyze pr!orityprojectsandprogramsandldentlfysourcesto 

advancethosepr!or!tles.Comm!ttingtoentlrelyfundingasingle 

programoutofcontextandwithoutregardforthetrade-offsof 

that commitment would be out of step with the City's 
longstand!ngandh!ghly regarded caplta!planningpracessand 

likelycreatesfgn!ficantvulnerabllltleselsewherelntheportfolio. 

Cisterns serve as one of many )mportant tools for use by the SFFD !n response R1 By no later than December 31, 2020, the Mayor, President, San Francisco W!ll be implemented Ensuring that San Francisco has the Infrastructure and resources 

to a disaster. Cistern locat!ons are strategically located 1n the City !n the event (forF1-F6] the SFPUC, the SFFD, and the Off!ce of Resil!ence Fire Commission to be we!I prepared to fight fires In all parts of San Francisco Is 

of a majorconflagratlon to assist as a "Demarcation Une" on some of The and Capital Planning shouldjolntly present to [September 15, 2019) someth!ng that wll! be a focus of the next 10-Year Capital Plan. 
City's major thoroughfares. This was realized after the 1906 earthquake, With the Board of Supervisors a detailed plan to Per Admln!stratlve Code 3.20, that Plan must be submitted to 
work accomplished through the ESER bond program, dsterns have been ensure the Clty ls well prepared to fight fires in the Mayor and Board no later than March 1 of each odd-
seismically Improved throughout the City and the overall number of cisterns all parts of San Francisco in the event of a 1906- numbered year for approval no later than May 1. The requested 

has Increased to approx(mately 230, providing the Fire Department access to magnitude (7.8) earthquake. presentation wou!d be delivered as part of that Plan's 
millions of gallons ofwaterln an emergency. submission to enable holrstfc plann!ng across San Francisco's 

reslllencechallenges.Updatesavallableonth!stlmellnewould 

beincluded.TheC!tycannotdlscusstheprojectandt!meline 

untlltheESER2020planpasses.Forth!sreason,theCltyw111 

syncth!srecommendatlonwiththeCapita!Plan,andpushback 

the t!mel!ne to December 31, 2021. 

Cisterns serve as one of many Important tools for use by the SFFD In response R2 The plan discussed in Recommendation R1 
to a disaster. C!sternlocat!onsarestrategically!ocatedfntheCltylntheevent [forf1-F6j should lncludeadeta!ledproposal, !ncludlng 

of a major conflagration to ass!st as a "Demarcation Line" on some of The 
Clty'smajorthoroughfares.Thlswasreal!zedafterthe1906earthquake.Wlth 

workaccompllshedthroughtheESERbondprogram,dsternshavebeen 

selsm!cally!mprovedthroughouttheC/tyandtheoverallnumberofdsterns 

has increased to approxJmately 230, providing the Fire Department access to 
mllllonsofgallonsofwaterinanemergency. 

AWSS 

financlngsources,fortheinstallationwithin15 
yearsofahlgh-pressure,mult!-sourced, 

se!smlcallysafeemergencywatersystemfor 

thosepartsoftheCitythatdon'tcurrentlyhave 

one, i.e., by no later than June 30, 2034. 

President,Sanfrandsco 

Fire Commission 

[September15,2019] 

Requires further 
analysis 

The commitment of sources for specific uses on specific 

tlmel!nesforSanFranclsco'spubHc!nfrastructureistheworkof 

the 10-Year Capltal Plan, The plan discussed In Recommendat!on 
1willbeacknowledgedintheCapltalPtan,andbasedon 

analysis,wlllbedoneonthecapltalplantlme!lne.Thecapital 

p)ann/ngprocessgathers,documents,andbalancesp)anned 

fundlngforneedsacrossthepublicinfrastructureportfol!oand 
across San Francisco's resilience challenges. The Capital Plan has 

!ongstand!ngfundingprlnclplestogu/detheprlor!tizat!onof 

publicinfrastructureinvestments.Theseinvestmentsaretiered: 

{1)addresslegaland/orregu!atorymandates;(2)ensurepubllc 

safetyandenhanceresll!ence;(3)preserveassetsandpromote 
sustalnab!llty;(4)advanceplannedandprogrammat!cneeds; 

and {5) promote economic development. !n the next 10-Year 

Capita!Planandthosethatfo!low,theCltywillcontinueto 

analyzepriorityprojectsandprogramsand!dentifysourcesto 

advancethoseprior!tfes.Committingtoent!re!yfund!ngasfng!e 

programoutofcontextandw!thoutregardforthetrade-offsof 

that commitment would be out of step with the City's 
longstandlngandh!ghlyregardedcapltalplanningprocessand 

I likely crnate slgo;ficaotvoloecab;!;ties elsewhece lo the poctfollo. 
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F4 TheCity'shfgh•pressureemergencywater 
supp!ysystem,knownastheAux!HaryWater 
SupptySystem(AWSS),doesnotcoverlarge 
partsofSupervisorialD!stricts1,4, 7and 11, 
roughlyone-thirdoftheCity'sdeve)opedarea. 
Asa result,thesedlstrictsarenotadequately 
protectedfromfiresafteramajorearthquake. 

President,SanFranclsco 
Fire Commission 
[SeptemberlS,2019] 

Agree with the 
finding 

F4 The City's high-pressure emergency water President, San Francisco Agree with the 

F4 

supply system, known as the Au~iliary Water Fire Commission finding 
Supply System (AWSS), does not cover large {September 1S, 2019] 
parts ofSupervisor!al Districts 1, 4, 7 and 11, 
roughlyone•thirdoftheCity'sdevelopedarea. 
Asa result,thesed!strictsare not adequately 
protectedfromfiresafteramajorearthquake. 

TheClty'sh!gh•pressureemergencywater President,SanFrancisco 
supply system, known as the Auxiliary Water F!re Commission 
Supply System (AWSS}, does not cover large [September 15, 2019] 
parts ofSupervisorial Districts 1, 4, 7 and 11, 
roughly one-third of the City's developed area. 
Asa result, thesedistr!ctsarenotadequately 
protectedfromfiresafteramajorearthquake. 

Agreewlththe 
finding 

2018·2019 CIVIL GRAND JURY FINDINGS, RECOMMENDATIONS, AND RESPONSES TO FINDINGS AND RECOMMENDATIONS 

The SFPUC, SFFD, and San Francisco Public Works (SFPW) are committed to 
lncreaslngflreprotectionthroughoutSanFrandsco.Sincethepassageofthe 
first Earthquake Safety and Emergency Response Bond fn2010,thethree 
agencies have been !mplementlng projects to Improve the AWSS system's 
se!sm!creUabilityandrangeofcoverage.EnhanclngtheAWSSrangeof 
coveragetoal!areasoftheCftywou!drequ!retheallocatlonoffundstodoso. 
Thethreeagenclesw!llcontinuetodevelopandlmplementprojectsut!llzlng 
newandproventechnologiesthat!mproveupontheor!g!nalsystemdes!gn. 
Therehavebeenmanyadvancements!nearthquakereslstantp!pellnedeslgn 
andmaterlals,hydrants,andselsmlcvalvesslncetheearly1900s,andtheC!ty 
intendstousethebestposslb/etechnologyavailabletomeettheperformance 
standardsoftheSFFD. 

R1 BynolaterthanDecember31,2020,theMayor, Pres!dent,SanFranclsco 
{for F1·F6] the SFPUC, the SFFD, and the Offlce of Resilience Fire Commission 

and Capital Plannlngshouldjolntlypresentto [SeptemberiS,2019] 
theBoardofSupervisorsadetal!edplanto 
ensuretheCltyiswellpreparedtofightfiresin 
all parts of San Francisco in the e'ventofa 1905-
magn1tude(7.8)earthquake. 

Wi!!be!mplemented EnsurlngthatSanFranciscohasthe!nfrastructureandresources 
tobewellpreparedtoflghtf!reslnall parts of San Franclscois 
something that w!U be a focus of the next 10•YearCapital Plan. 
Per Administrative Code 3,20, that Plan must be submitted to 
theMayorandBoardnolaterthanMarch1ofeachodd· 
numberedyearforapprovalnolaterthanMay1.Therequested 
presentatfonwouldbedeliveredaspartofthatPlan's 
submlsslontoenablehoUstlcplannlngacrossSanFranclsco's 
resll!encechallenges.Updatesavallabteonth!stimellnewould 
beJnduded.TheCitycannotdJscusstheprojectandtJmeline 
until the ESER 2020 plan passes. For this reason, the City wit! 
sync this recommendation w!th the Capital Plan, and push back 
the t!mellne to December 31, 2021. 

The SFPUC, SFFD, and San Frandsco Publfc Works (SFPW) are committed to R2 The plan discussed in Reco,mmendation R1 President, San Frantfsco Requires further The commitment of sources for speclfic uses on specific 
timellnesforSanFranclsco'spublic!nfrastructure!stheworkof 
the 1CHear Caplta! Plan. The plan discussed In Recommendation 
1willbeacknowledged1ntheCapltalPlan,andbasedon 
ana!ysls,wlllbedoneonthecapitalplantime!!ne.Thecapltal 
plann!ngprocessgathers,documents,and ba!ancesplanned 
fundlngforneedsacrossthepub!lclnfrastructureportfo!loand 
across San Franclsco'sres!liencechallenges, The Capital P!an has 
longstandlngfundlngpr/nclplestogu!de thepr!orlt!zat!onof 

pubHclnfrastructure!nvestments.Theselnvestmentsaretiered: 
(1)addresslega!and/orregulatorymandates;{2)ensurepubllc 
safetyandenhanceresilience;(3) preserve assets and promote 
sustalnab!lity;(4)advanceplannedandprogrammat1cneeds; 
and (5) promote economic development. In the ne)(t 10·Year 
Capital Plan and thosethatfollow,theCltywJ!lcontlnueto 
analyzeprfority projects and programs and identify sources to 
advancethosepriorltles.Commfttfngtoentlrelyfundingasingle 
programoutofcontextandwlthoutregardforthetrade·offsof 
that commitment would be out of step with the C!ty's 
longstandfngandh!ghlyregardedcap!talplanningprocessand 
llkelycreatesignificantvu!nerabilit!eselsewhere!nthe portfolio. 

)ncreasfng ffre protection throughout San Franclsco. Since the passage of the [for F1·F6] should include a detailed proposal, Including Fire Commission analysis 
first Earthquake Safety and Emergency Response Bond In 2010, the three financing sources, for the installation within 15 {September lS, 2019) 
agenc!es have been !mp!ement!ng projects to Improve the AWSS system's 
selsmlcrellabllltyandrangeofcoverage.EnhanclngtheAWSSrangeof 
coverage to allareasoftheC!tywould requlrethealtocatlon of funds to doso. 
The three agencles will continue to develop and Implement projects util!zlng 

newandproventechnolog/esthatlmproveupontheorlglnalsystemdeslgn. 
Therehavebeenmanyadvancementslnearthquakereslstantp!pel!nedeslgn 
andmaterlals,hydrants,andseJsmlcvalvessincetheearly1900s,andtheCity 
!ntendstousethebestpossibletechnologyavailabletomeettheperformance 
standardsoftheSFFD. 

The SFPUC, SFFD, and San Francisco Publfc Works (SFPW) are committed to 
!ncreasingfJre protection throughout San Frandsco,Slncethe passage of the 
firstEarthquakeSafetyandEmergencyResponse Bond in 2010,thethree 
agenctes have been Implementing projects to Improve the AWSS system's 

selsmlcreflabllltyandrangeofcoverage.EnhandngtheAWSSrangeof 
coveragetoallareasoftheCltywou!drequiretheallocatlonoffundstodoso. 
Thethreeagencieswlllcontinuetodevelopandlmplementprojectsut!llzlng 
new and proven technologies that Improve upon the original system design. 
TherehavebeenmanyadvancementslnearthquakereslstantpJpellnedesign 
and mater!als, hydrants, and seismic valves slnce the early 1900s, and the City 

I~~!~~~:~; ~;;h~::F~~ poss!ble technology avallable to meet the performance 

AWSS 

yearsofah)gh·pressure,mulli·sourced, 
se!smica!!ysafeemergencywatersystemfor 

those partsoftheC!tythatdon'tcurrentlyhave 
one,i.e., bynolaterthanJune30,2034. 

RS TheSFFDshouldstrategJcal!y[ocatethemajority President,SanFrancisco 
{forF4) ofthePWSShosetenders!nareasthatat FlreCommisslon 

present only have low·pressure hydrants and/or [September 15, 2019] 
cisterns. 

W/U be Implemented The Department ls currently flnallzlng specifications for these 
un!ts,afterwhlchtheywl!lgoouttob!dthroughtheClty's 

procurementprocessesbeforeconstruct!on. lt!sant!cipatedthe 
Departmentwllltakerece!ptoftheseunitslnthesecondhalfof 
2020/ear!y2021. Thesehosetendersareaheavy•duty 
apparatusdeslgnedtobeabletobedeployedandmoved 
throughouttheC!tydepend!ngon need,g!v!ngtheDepartment 
neededoperatlonalflexib!lltyln!tsresponse. 
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2018-2019 CIVIL GRAND JURY FINDINGS, RECOMMENDATIONS, AND RESPONSES TO FINDINGS AND RECOMMENDATIONS 

Act Now Before It Is FS A high-pressure, mu!tl-sourced, se!sm!cally safe President,San Francisco Agree w!th the As the City considers what Is essential to protect San Francisco, It Is important R! By no later than December 31, 2020, the Mayor, President, San Francisco Will be !mp!emented Ensuring that San Francisco has the Infrastructure and resources 
Too Late: emergency firefighting water supplyw!II be F!re Commission finding to acknowledge our multiple, complex resilience challenges. These challenges [forFH6] the SFPUC, the SFFD, and the Off!ce of Resll!ence Fire Commission to be we!I prepared to fight fires In all parts of San Francisco is 
Aggressively Expand costly but is essentJal to protect the C!ty. [September 15, 2019] are documented In the Resilient SF strategy (2016) and underlie the strategic and Capital Plannfng should jointly present to [September 15, 2019] something that Wlll be a focus of the next 10-Year Cap!tal Plan, 
and Enhance Our efforts of our capital Investments as represented In the 10-YearCapltal Plan the Board of Supervisors a detailed plan to Per Admlnlstrat!ve Code 3.20, that Plan must be submitted to 
Hlgh•Pressure (last updated 2019). These challenges are: Earthquakes, Sea Level Rlse/Cl!mate ensure the City is well prepared to fight fires In the Mayor and Board no later than March 1 of each odd-
Emergency Change, Ag!ng Infrastructure, Unaffordabllity, and Socia I Inequity. All of these all parts of San Franc!sco In the event of a 1906- numbered year for approval no later than May 1, The requested 
Firefight!ngWater challenges represent meaningful threats to San Franciscans, their property, magnitude (7,8) earthquake. presentation would be del!vered as part of that Plan's 
System and their abltlty to make a fife In the dty. !n making decisions about pr!ority subm!Ss!on to enable ho!lstic plannlng across San Francisco's 
[July 17, 2019] Investments, San Francisco must keep an eye on all of these challenges, resllJence challenges. Updates available on this timel!ne would 

Identify the areas of greatest need across them, and make progress on all be included, The City cannot discuss the project and time line 
fronts simultaneously. The City has taken significant steps since 2010 to ensure unt!I the ESER 2020 plan passes, For this reason, the City will 
that the City has a high-pressure mult!-sourced, selsmkally safe EFWS. Since sync this recommendation with the Capital Plan, and push back 
the passage of the first Earthquake Safety and Emergency Response Bond In the Umel!ne to December 31, 2021. 
2010, SFPUC, SFFD, SF Public Works have been Implementing projects to 

Improve the system's seismic relrab!llty and range of coverage, The three 

agendes will continue to implement pro/ects ut!llzlng new and proven 
technologJes that improve upon the origin al system design. 

Act Now Before It Is FS A high-pressure, mu!t!-sourced, seismically safe President, San Francisco Agree with the As the City considers what Is essential to protect San Francisco, 1t Is Important R2 The p!an discussed in Recommendation R1 President, San Francisco Requires further The commitment of sources for specific uses on specific 
Too Late: emergency firefighting water supply will be Fire Comm!ss!on finding to acknowledge our multJple, complex res!l!ence challenges. These challenges {forF1·F6] should Include a detailed proposal, !ncludlng Fire Commission analysts tlmellnes for San Francisco's publ!c Infrastructure !s the work of 
Aggressively Expand costly but is essent!al to protect the City. [September 15, 2019] are documented !n the Resilient SF strategy (2016) and underlie the strategic financing sources, for the Installation within 15 [September 15, 2019] the 10-Year cap!tal Plan. The plan discussed In Recommendation 
and Enhance Our efforts of our capita! Investments as represented (n the 10-YearCap!tal Plan years of a high-pressure, multi-sourced, 1 wlll be acknowledged !n the Capital Plan, and based on 
High-Pressure {last updated 2019), These challenges are: Earthquakes, Sea Level Rise/Cllmate selsm!cally safe emergency water system for analysis, will be done on the capital plan tlmel!ne. The capital 
Emergency Change, Aging Infrastructure, Unaffordab!llty, and Soda I Inequity, All of these those parts of the C!ty that don't currently have planning process gathers, documents, and balances planned 
Firefighting Water challenges represent meaningful threats to San Fr~nc!scans, their property, one, I.e., by no later than June 30, 2034. funding for needs across the public Infrastructure portfollo and 
System and their ab!lity to make a life In the city. In making decisions about pr!or!ty across San Francisco's resl!lence challenges. The Cap!tal Plan has 
{July 17, 2019} Investments, San Francisco must keep an eye on al) of these challenges, longstand!ng funding pr!ntlples to gulde the prioritization of 

Identify the areas of greatest need across them, and make progress on all public Infrastructure Investments. These investments are tiered: 
fronts simultaneously. The City has taken slgn!f!cant steps slnce 2010 to ensure (1) address legal and/or regulatory mandates; (2) ensure public 
that the City has a high-pressure multi-sourced, se!smically safe EFWS. Since safety and enhance resilience; (3} preserve assets and promote 
the passage of the first Earthquake Safety and Emergency Response Bond !n sustalnab!lity; (4) advance planned and programmatic needs; 
2010, SFPUC, SFFD, SF Publ!c Works have been lmplement!ng projects to and (5) promote economic development, !n the next 10-Year 
improve the system's selsm!c rellablllty and range of coverage, The three Capltal Plan and those that follow, the City w/11 continue to 
agencles w!II continue to Implement projects uti!iz!ng new and proven analyze priority projects and programs and Jdent!fy sources to 
technologies that Improve upon the orlgfnal system des[gn, advance those prJorit!es. Committing to entJrely funding a single 

program out of context and without regard for the trade-offs of 
that commitment would be out of step with the City's 

longstanding and highly regarded capital planning process and 

likely create significant vulnerabll!tles elsewhere In the portfol!o. 

Act Now Before It Is F6 Uriless the City Increases funding levels, !twill be President, San Franclsco Disagree, wholly Decls!ons about programming and fund!ng levels of future ESER bonds and R! By no later than December 31, 2020, the Mayor, Pres!de~t, San Francisco Will be lmplemented Ensuring that San Frandsco has the Infrastructure and resources 
Too Late: several decades (i.e., after the USGS predicts Fire Commission other complementary sources that could support the expansion of the AWSS [forF1-F6] the SFPUC, the SFFD, and the Office of Resilience Fire Commission to be well prepared to fight fires In all parts of San Francisco is 
Aggressively Expand one or more major earthquakes wm occur) [September 15, 2019] have yet to be made. and Capital Planning should jointly present to {September 15, 2019] something that w!tl be a focus of the next 10-Year Capltal Plan. 
and Enhance Our before the souther/] parts of the City have a h!gh the Board of Supervisors a detalled plan to Per AdmJn!strat!ve Code 3.20, that Plan must be submitted to 
High-Pressure pressure, multi-sourced, seismically safe ensure the City Is well prepared to f!ght fires !n the Mayor and Board no later than March 1 of each odd· 
Emergency emergency firefighting water supply. all parts of San Francisco in the event of a 1906- numbered year for approval no later than May 1. The requested 
Firefighting Water magnitude (7,8) earthquake. presentation would be del!vered as part of that Plan's 
System submission to enable holistic planning across San Francisco's 
[July 17, 2019] res!!lence challenges, Updates available on this t!mel!ne would 

be Included. The City cannot discuss the project and t!mellne 
until the ESER 2020 plan passes. For this reason, the City will 

sync th!s recommendation with the Cap!tal Plan, and push back 

the timeline to December 31, 2021. 
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ActNowBeforeltls 
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[July17,2019] 

Act Now Before It ls 
Too late: 
Aggressively Expand 

and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System 
!July 17, 2019) 

ActNowBeforeltls 
Too late: 
Aggressively Expand 

and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System 
{Juty17,2019] 

ActNowBeforeltls 
Toolate: 
Aggressively Expand 
and Enhance Our 
Hlgh-Pressure 

Emergency 
Firefighting Water 
System 
[Julyl7,2019] 

2018·2019 CIVIL GRAND JURY FINDINGS, RECOMMENDATIONS, AND RESPONSES TO FINDINGS AND RECOMMENDATIONS 

F6 Unless the Clty Increases funding levels, ft w!II be President, San Francisco Disagree, wholly Decisions about programming and funding levels of future ESER bonds and R2 The plan discussed in Recommendation Rl President, San Francisco Requires further 

F6 

F7 

several decades (i.e., after the USGS predicts fire Commission other complementary sources that could support the expansion of the AWSS !for F1·F6] should lnclude a detailed proposal, including fire Commission analysis 
one or more major earthquakes wi!l occur) [September 15, 2019] have yet to be made. financing sources, for the installation within 15 [September 15, 2019] 
beforethesouthernpartsoftheC!tyhaveahigh yearsofah!gh-pressure,multl-sourced, 
pressure, mu!U-sourced, se!sm!cally safe seismically safe emergency water system for 
emergency firefighting water supply. those parts of the City that don't currently have 

one,Le.,byno later than June 30, 2034. 

UnlesstheCityincreasesfund!ngleve!s,ltwillbe Presldent,SanFrandsco 
several decades (I.e., after the USGS predicts Fire Comm!ssfon 
one or more major earthquakes will occur) [September 15, 2019] 
beforethesouthernpartsoftheCltyhavea high 
pressure,multl-sourced,selsmicallysafe 
emergency firefighting water supply. 

D!sagree,wholly 

The extsting Portable Water Supply System President, San Francisco Agree with the 
(PWSS)inventoryisinadequate. lnvest(ngin F!reComm!sslon finding 
more PWSS hose tenders would provide a [September 15, 2019) 
re!ativelyqulck,cost-effect!ve!nterlmmeansto 

improveprotectionofthesouthernandwestern 
partsoftheCityuntilah'igh•pressure,multi• 
sourced,seismlcallysafeemergencywater 
supplycanbedeveloped!nthoseareas. 

DeclslonsaboutprogrammlngandfundinglevelsoffutureESERbondsand 
other complementary sources that could support the expansion of the AWSS 
haveyettobemade. 

R4 Asinterimmeasure,bynolaterthanJune30, President,Sanfrancisco 
[for F6-F7] 2021, the City should purchase the 20 new PWSS Fire Comm)ssion 

hose tenders being requested by the SFFD, to [September 15, 2019) 
replaceandexpanditscurrently!nadequate 
Inventory, 

The Fire Department has been allocated funding to purchase five un!ts through R4 As interim measure, by no later than June 30, Pres!dent, San Francisco 
funds from the FY19-20 City budget and an allocatlon from the State, Whlle the [for F6-F7} 2021, the City should purchase the 20 new PWSS Fire Commission 
Department currently has five older hose tenders spread-out throughout the hose tenders being requested by the SFFD, to {September 15, 2019] 
City, these new units are much more modern and provide the Department 
w!thanumberofoperatlonalbenefits,lncludlngthefo!low!ng:thecapabl!ltyof 
pumping and drafting water from any water source; extending the current 
AWSS system infrastructure; carrying 6,000 feet of hose for deployment; a 
5,500 gallon per minute (GPM) on-board water pump and a 3,000 GPM 
portable submersible water pump; on-board mon!torwlth a 525 foot reach; 
andfourwheeldrlve. lnaddltlon,theDepartmenthasbeensuccessfulln 
advocatlngandreceivingFederalgrantfundstoassistwith purchasing various 
PWSS equipment (valves, hose, ramps, etc.), and will continue to advocate for 
alternativesourcesoffundJngtolncreasethe!nventoryofPWSSequlpment. 

replaceandexpanditscurrentlyinadequate 
inventory. 

Requires further 
analysls 

Requ!resfurther 
analysis 

The commitment of sources for specific uses on specific 
tlmel!nesforSanFranclsco'spubl!clnfrastructurelstheworkof 
the 10-Year Capital Plan. The plan discussed In Recommendation 
lw/llbeacknowledgedlntheCapitalPlan,andbasedon 
ana!ys!s,wlilbedoneonthecapltalplantlmeline.Thecapital 
plann!ngprocessgathers,documents,andbalancesplanned 
fund!ngforneedsacrossthepubllc!nfrastructureportfolioand 
across San Franclsco'sresilfencechallenges. The Capital Plan has 
longstandingfundlngprinclplestoguldetheprloritizationof 
pubUc!nfrastructurelnvestments,Theselnvestmentsaret!ered: 
(1)addresslegaland/orregulatorymandates;(2)ensurepubltc 
safetyandenhancereslllence;(3)preserveassetsandpromote 
susta!nabll!ty;(4)advanceplannedandprogrammatrcneeds; 
and (5) promote economic development. In the next 10-Year 
CapitalPlanandthosethatfollow,theCltywillcontlnueto 
analyzeprlorltyprojectsandprogramsand!dent!fysourcesto 

advancethoseprlor!tles.Commlttlngtoent!re\yfund!ngaslngle 
programoutofcontextandwithoutregardforthetrade-offsof 
that commitment would be out of step with the City's 
longstandlngandhlghly regardedcapltalplann!ngprocessand 
Ukelycreateslgnificantvulnerab11itlese!sewherelntheportfol!o. 

TheFlreDepartmenthasbeenallocatedfundingtopurchaseflve 
unitsthroughfundsfromtheFY19-20C!tybudgetandan 
allocatJonfromtheState. TheDepartmentiscurrentlywork!ng 
w!th the Office of Contract Administration to develop a mu!tl
yearterm contract for hose tendets so In the case that addlt!onal 
fundlnglssecuredlnfutureyears,theOepartmentwHlbeableto 
reducetheamountoft!meforprocurementoftheapparatus. 
Eachhosetendercost$1mlll/oneach,andweneedtowelgh 
purchaseofadd(tlonalhosetenderstootherbudgetrequestand 
priority. 

TheFlreDepartmenthasbeena!!ocatedfund!ngtopurchaseflve 
unltsthroughfundsfromtheFY19-20Cltybudgetand an 
allocatlon from the State. The Department is currently working 
with the Office of Contract Adm!n!strat!on to develop a multJ
yearterm contract for hose tenders so !n the case that additlonal 
fund/nglssecuredlnfutureyears,theDepartmentv1il1beableto 
reducetheamountoftlmeforprocurementoftheapparatus. 
Eachhosetendercost$1ml!lloneach,andweneedtoweigh 
purchaseofadditlonalhosetenderstootherbudgetrequestand 
pr(orlty. 

F8 Redundancylsanimportantfeatureofan Presldent,SanFrandsco Agree with the R6 The SFPUC, the SFFD and the SF Department of President, San Francisco WIit be Implemented SFPUC and SFFD will complete this study by June 30, 2021. 

emergencyfirefightingwatersystem. Fire Commission 
{September15,2019] 

finding 

AWSS 

[for F8·f9] the Environment should study adding sa\t-water fire Commission 
pumpstat!onstoimprovetheredundancyof [September15,2019] 
watersources,especiallyonthewests!de. 
Flndlngsandrecommendatlonsfromthlsstudy 
shou\dbepresentedtotheBoardofSupervisors 
bynolaterthanJune30,2021. 
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Emergency 
F!refightingWater 
System 

[July 17, 2019] 

F9 Current plans to extend protections to the Presldent,San Francisco 

western part of the City do not include any high- Fire Commission 
pressure water sources north of Golden Gate [September 15, 2019] 

Park. 

2018-2019 CIVIL GRAND JURY FINDINGS, RECOMMENDATIONS, AND RESPONSES TO FINDINGS AND RECOMMENDATIONS 

Disagree, part!a!ly Wh!le it Is true that the SFPUC and SFFD are studying four potential water R6 The SFPUC, the SFFD and the SF Department of President, San Francisco 

sources proposed to supply a potable EFWS on the west side of the City, wh!ch {for f8-F9] the Environment should study add!ng salt-water Fire Commission 
are not located north of Go/den Gate Park, wh!ch by no means would reduce pump stations to Improve the redundancy of [September 15, 2019] 

the proposed system's resll!ency, rel/abll!ty, performance, or abl/lty to provide water sources, espec!alty on the west side. 
abundant high-pressure water for fire su'ppresslon to the R!chmond District findings and recommendations from this study 

afteraseismlcevent.San Franc!sco!sunlquelnthattherearellln-clty 

reservoirs, with a total water capacity of approximately 413,000,000 gallons. 
Add!Uonally, Lake Merced, also located within City Um!ts, has an addlt!onal 
approxrmately 1,000,000,000 gallons. The potable EFWS system for the 
WestsldeofSanFranciscothatlsbefngdeve!opedandanalyzedwouldprovlde 

thatthenewEFWSpipel!nelntheSunsetandRlchmondDistr!ctscouldbe 

supplied from four sources of water at two locations. The f!rst two water 

sources could be suppl!ed to the EFWS pipeline via a 301000 gallon per minute 
pumpstatlonlnthevidnJtyofLakeMerced.Thetwosourcesbe!ngstud/edfor 

this pump station are Lake Merced, wh!ch has a water supply of approx!mately 
one b!lllon gaf!ons, and a 60" se!sm/cally resilJent SFPUC Hetch Hetchy Reg!onal 

Water System ptpellne. The proposed potable EFWS also Is analyztng the 
!nclus!on of a second 30,000 gallons per minute pump station !n the vicinity of 
the SFPUC's Sunset Reservoir that could be supplied water by two sources: (1) 

the90mill!ongallonnorthbas!noftheSunsetReservolr,whlchrecently 

underwent a $64 mlll!on seismic retrofit, and (2) a 54" selsmJcally res!llent 

SFPUC Hetch Hetchy Region al Water system pipeline. 

shouldbepresentedtotheBoardofSupervisors 

byno laterthanJune30,2021. 

Act Now Before It Is FlO The "rel!abllity scores" being used by the SFPUC President, San Francisco Disagree, partlally Fire Response Areas {FRAs) were utilized by SFPUC and SFFD In the planning 

Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
FJrefight!ngWater 
System 
!July17,2019] 

Impart an overly optimistic lmpress!on of the Fire Commission 
protection provided. fSeptemberlS,2019] 

studyCS-199. This study divided theCltylntoareasbasedonthosedeflnedby 

the SFFD for lnit!al alarm response and were called Fire Response Areas (FRAs). 

Probable flre demands were developed for each FRA using 1000 sets of fire 

demands generated by Charles Scawthorn, PhD using a Monte Carlo analysis of 

fire!gnit!onsandfiregrowthusingthegroundmot!onsfromthedesJgn 
earthquake(7.8magnltude).ThefJrelgnltlonsweregenerateduslngmethods 

slm!lar to those used for the Community Actlon Plan for Seismic Safety (CAPSS) 
study (ATC 2010). The fire Ignitions subsequently were used to develop water 

demandsthatwereaggregatedfntothel!kelyfiredemandsforeachFRA.The 

watersuppllesforeachFRAweredevelopedus!ngtherellabllitymodellngtool 

GIRAFFE, developed atco·rne!I University by Professor Thomas D. O'Rourke. 
GIRAFFE performs Internal Monte Carlo analysis to damage p!pes !n the system 
for multiple scenarios. The water supp!Jes developed by GlRAFFE were 

aggregated intotheUke!ywatersuppliesforeach FRA. ltshouldbenotedthat 

the likely water supp!fes for each FRA assumed no water from the City's 
mun!cipal water system (MWSS), which ls quite conservative and highly 

un!lkelyevenafteraselsmlcevent. TherellabllltyscoreforeachFRA!s 
ca!culateduslngthesumofa!lwatersuppllesforeachFRAanddivldlngitby 

the FRA water demand. The rel!abll!ty scores do exactly that· estimate how 
much EFWSwaterwill be available forflrefJghtlng demands in a given FRA. The 
reliability scores are not meant to represent an estimate of the fire protection 

foragivenhouse,block,orblocks.RatheritisameasureoftheEFWScapaclty 

arid demand. The SFPUC recognizes the need to analyze potential EFWS 

demandsonamoredetailedleve!,andtheagencybegantheprocessofdolng 

AWSS 

WIii be Implemented SFPUC and SFFD will complete this study by June 30, 2021. 
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2018-2019 CIVIL GRAND JURY FINDINGS, RECOMMENDATIONS, AND RESPONSES TO FINDINGS AND RECOMMENDATIONS 

Act Now Before It Is F11 The City does not have a time!ine to fund and President, San Francisco Disagree, part!ally The EFWS was built after the 1906 earthquake, and !ts location, primarily in the 
Too Late: 
Aggressively Expand 

and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 

System 
{July17,2019] 

Act Now Beforelt!s 

Too late: 
AggressfvelyExpand 
and Enhance Our 
High-Pressure 
Emergency 
FlreflghtlngWater 
System 
{July17,2019] 

ActNowBeforeltls 

Too late: 
Aggressively Expand 

and Enhance Our 
High-Pressure 

Emergency 
Firefighting Water 

System 
(July17,2019] 

complete development of a high-pressure, multi- Fire Commission 
sourced, seismically safe emergency water [September 15, 2019} 

supplyforallpartsoftheCity,includlngpoor 
nelghborhoodsthathistoricallyhavenotbeenas 

wellprotectedasthedowntownbusfness 

distr!ctandmanyrichernelghborhoods. 

northeastport!onofSanFranclsco,correspondstothe locat!onofthemajority 
of the city's populat!on at that time. Since 2010, the SFPUC, SFFD, and Public 
Works have made critical Improvements to the existing EFWS system. 

ExpandlngtheEFWSpr!ortoensurlngthattheexlstlngEFWSisreslllentand 

re!lablewouldhavecontrad!ctedbestenglneerlngpractlces. TheSFPUCand 
SFFD are develop!ng plans that would Implement a resll!ent, robust, and 

redundant potable EFWS for the Westside of San Francisco. The potable EFWS 

thatlsbeingdevelopedandanalyzedwou!dpropose the best method for 
br!ng!ngarobustandreslHenth!gh-pressurefireflghtingwatersystemtothe 

Westernnelghborhoods!nSanFranclscothat!scapab!eofprovidingwaterto 
theSFFDfireflghtersatthe hlgh-pressureneededforf!refighterstocombat 

largefiresafteraselsm1cevent,and!slikelyto!ncludeover14mllesofnew 

EFWS p!pel!nes and potentially two new pump stations likely to be suppl!ed by 

four water sources, The 5FPUC and SFFD's potable EFWS Is being designed in a 
mannerthata!lowsforagll1tyandtheflexlbllltytoaddnewtechnolog1esand 

water sources, and fn a manner that allows the piping network to be extended 
!nthefuturetoserveaddftlona!areas. 

AWSS 

R9 By no later than December 31, 2020 the SFPUC, President, San Francisco Has been 
[for F12] with the advice and subject to the approval of flre Commlssfon Implemented 

the SFFD, should (a) Implement "best practices" [September 15, 2019] 

forthemalntenanceofAWSSassets,and(b) 

redefinewh!chAWSSvalveslnthesystemare 
"crlt!cal,"and,therefore,requiremoreattention 

andprlor!ty!ntheSFPUC'smaintenanceplans. 

(a) SFPUC Implements "best practices" for the maintenance of 
AWSS assets !n collaboratlon with SFFD, and consistent with the 

terms of the Memorandum of Understanding Regarding 

Operat!onandMa!ntenanceofSanFrandscoWaterSupply 

Systems Related to Fire Suppression (MOU), SFPUCwil! seek 
SFFD'swr!tten approval for "any modifications that could 
compromise" thesystem'sfunct!onasah!ghpressure 
f!ref!ght!ngsystem(MOU,page2), 

{b)TheAWSScritlcalvalveshavebeenJden!Jfiedandw!llbe 
exerdsedeveryyearthroughtheAWSSCritlcalValveExerclse 

Program. 

R10 By no later than June 30, 2020, the 2015 MOU President, San Frandsco Will be Implemented The Ftre Department conducts weekly hose/hose tender dri!Js 

[for F13] between the SFPUC and the SFFD should be Fire Commission 
amended to Include a detailed roadmap for {September 15, 2019] 

annua!emergencyresponseexerdses,fncluding 

simulatedd!sasterandearthquakedrills 

involv!ngtheAWSSandthePWSS. 

thatltrotatesthroughcompanlesthroughouttheCity. The Fire 
Department will work with the SFPUC to have them In 

attendanceandpartlclpatelnthesedr!lls. SFFOw/llalsocommit 
to working with the PUC to enhance the scope and frequency of 

traln[ngsfnthefutureforlmprovedcollaborat!on.SFFDand 

SFPUC will work together to amend the MOU by June 30, 2020. 
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OFFICE OF THE MAYOR 

SAN FRANCISCO 

September 16, 2019 

The Honorable Garrett L. Wong 
Presiding Judge, Superior Court of California, County of San Francisco 
400 McAllister Street, Room 008 
San Francisco, CA 94102-4512 

Dear Judge Wong, 

LONDON N. BREED 

MAYOR 

In accordance with Penal Code 933 and 933.05, the following is in response to the 2018-2019 
Civil Grand Jury Report, Ad Now Bqore It Is Too Late: Aggressiveb1 Expand and Enhance Ot1r 
High-Pressi11-e EJJJergenry Firefighti11g I.fr'i1ter Sj1stem. We would like to thank the members of the 
2018-2019 Civil Grand Jury for their interest in disaster preparedness and in improving the resiliency 
of our critical public safety infrastiucture to provide robust emergency firefighting to all 
co:tn:tnunities in San Francisco. 

San Francisco continues to improve our City's resiliency each day through our ongoing investments 
in public infrastrncture and equipment. Our Capital Planning Program coordinates much of these 
investments by conducting strategic long-term planning across major programs and projects, 
including the Emergency Firefighting Water System and Earthquake Safety and Emergency 
Response (ESER). The ESER bonds approved by voters in 2010 and 2014 have funded 
improvements to cisterns, pipelines, and critical public facilities that improve the City's ability to 
respond in emergencies and to fight fires. In addition, through the City's annual budgeting process, 
we ,vill continue weighing resources to improve public safety and the operational readiness and 
e1nergency response capabilities of our departments. For example, our most recently adopted 
FY 2019-20 budget includes funding for five new hose tenders to replace and enhance the 
Fire Department's aging equipment. 

In March 2020, tl1e voters of San Francisco will once again vote on a new $628.5 million ESER 
bond measure. Included in the proposal is an investment of an additional $153.5 million for the 
Emergency Firefighting Water System. 

We appreciate tl1e opportunity to comment on tl1e Civil Grand Jmy report findings and 
reco:tn:tnendations. Moving fo1ward, and as appropriate, tl1e City plans to analyze many of the 
recommendations as part of our next 10-Y ear Capital Plan. 

A detailed response from the Mayor's Office, City Administrator's Office, Fire Department, 
Public Utilities Commission, and the Department of the Envitonment is attached. 

Each signatoiy prepared its own responses and is able to respond to questions related to its 
respective part of the report. 

1 DR. CARLTON 8. GOODLETT PLACE, ROOM 200 
SAN FRANCISCO, CALIFORNIA 94102-4681 

TELEPHONE: (415) 554-6141 



Sincerely, 

London N. Breed 
Mayor 

Harlan L. Kelly Jr. 
General Manager, Public Utilities Commission 

Naomi Kelly 
City Administrator 

Q 

Jeanine Nicholson 
Chief, Fire Department 

Deborah Raphael 
Director, Department of the Environment 



ReportTitle 
{PuhlicationDatc] 

ActNowBeforeltls 
TooLlte: 
At:ure<s!velyExpond 

System 
[July17,2019) 

A{mresslvelyExpond 

System 
[July17,2019j 

Am;reoslvelyExpand 
and Enhance Our 

System 
[July17,2019] 

TooLlte: 
A{mresslwlyExpond 

System 
{Ju~l7,2019] 

finding 
(tru<tmoybedupllc:,tedduetosponnlni:ond 

mu!tlplerespondenteffe.cts) 

Responde~signedby Flnding:R.,.poru.,, 

[R.,.po=D~Oate] (Al)ree/Ols.;gree) 

A{lreew!ththe 
flndln!l 

Mayor A{:reew!ththe 
[SeptemberlS,2019) f!ndinc 

Moyor A,Jrn<>wllhlhe 
[SeptamkrlS,2019] flndJng 

A;J"'ewlththe 
fmd1nc 

Rospondont=ignedhy Recommendation 
CGJ Response 

[Rl'<lpon:;cDucDeteJ {lmplement>tlon) 

Implemented 

Mayor Requ!re:.furt:her 
[Seprnmk,15.2019] nMly::ls 

Re<'.OmmendotJonRespm,::.e-Tl<Xt 

Planh;>slonc:m,nd!ngfundingpr!ndple<to 
!!Uldethept!orftlz.tlonofpubllclnfmsrruc-ru1e 
lrwe:.trnent::.Theseinvc,stmentsaretlered:(1) 
add,,,.slei:aland/orreculatorymandote;;(2) 
enwrepub!icsafotyandenhoncer""llience;(3) 
p,es.,rveas::et:;ondpromoteou:;talnablllty;(4) 
advanceplannedandprng,.,mmatkneeds;and 
(S)promoteeconcmkdevelo1>ment.lnthe 
next10-YoarC.,pltolPlanandthosethatfollow, 
thedtyw!llcontlnuetoanaly,eprtorlty 
prnject:;andprci:r3m,ondldentlfy<0urcesl0 
advaneetho,:eprlorttles.Commlnlngtoent!rnly 
!undlncosln!;leproa,.,,mcutofo:,ntextand 
wllhoutre!,lrdforthetrnde-.offsofthat 
commltmentwouldbeoutofstepwlththe 
dty'slonc:;1::1ndlnaandhli;:hlyreaardedc,pltol 
1>lannlngproces::ondllke~creataslcnlfic,nt 

vulnerabllltle•elscwherelntheportfollo. 



AiJg,.,.,lvelyExpand 

System 
!Jufy-17,2019) 

Am;resslvelyEi<pand 
andEnhonecOur 

Tool..ilte: 
A{:gressivdyE>;pond 
and Enhance Our 

System 
{Julyl7,2019] 

Dlsawee, wholly Oedslon,;about p,ogrammlngnnd funding 
levd:offuturnESERbondsandother [forFl·F&J 
complementarysource,thatoouldsupportthe 
expans!onoftheAWSShaveyettokmade. 

Dl:awee, wholly Oedsions aboutprocr.immingond funding 
level:affuturnESERbondsondother 
complementarysource:that=uldsupportthe 
exponslonoftheAWSShaveyettobemade. 

a1906"ma!7'1tude[7.8)earthquake. 

Wlllbe 
Implemented 

Implemented 

Requr,.,.further 
analy,ls 

Requlre,;;furtl>cr 

analysis 

Implemented 

Implemented 

thanMayl,2021. 

En,u!1ngthatSanFr.,ndscoha:the 
lnfro,uu~ureandrc,sourec:tobewell 

laterthanMarch1.2021,forapprovalno!ater 
thanMayl,2021. 



R"portTIIJ., 
[Publication Date) 

AcgrcsolvclyExpand 
andEnhanceOur 

Sy:tcm 
[JuW17,2019J 

Tool.au,; 

A{:gresolvelyE,i:pand 
andEnhanceOur 

System 
[Julyl7,2019J 

AcgresolvelyE,i:pand 

Sy:tcm 

[iuw11.2019J 

AcarcsoivclyExpantl 
and Enhance Our 

Sy:tem 
(Julyl7,201!1] 

watNwpplyforfircfl!l/ltinffafteramaJor 
carthquak«. 

GencralManager,San A{:reew)!h!he 
FrandscoPublkUtlllt!c: flndinc-
Comm·oslan 
[September15,2019] 

GeneralManacer,San Aereewl!h!he 
Frand,coPublkUt!lltfeo finding 
Commission 
[Scptember15,2019j 

GencralManage,,San 01:agn,e,partfolly 
FranclscoPubl!cUtll;tieo 
Commls,:ion 
[Septembe,15,2019] 

GeneralManager,San Dloauree,partlally 
FrandocoPubllcUtllltics 
Comml.:lon 
j5e:,tember15,2019] 

GenernlManager,San AcreewJththc 
Franc!ocoPublkUt!llt!eo flndinc 

[SeptemberlS,2019] 

findlnEResponseTcltt 
.. 

!forfll) 

" [forF1-F6J 

[forFl-H,J 

Ro,pondcntAssi&ncdby Recommendation 
CGJ Reoponso 

[Re•pon:eDueOateJ (lmplementatlon) 

GeneralManager,San Wlllbe 
F,andocoPubllcUt!lltfr« lmplcm«nted 

[Sepu:mber15,2019J 

GeneralManager,Son Requires further 
Frandocol'ub)kUtilltfe, analyc.l~ 

[Sepu:mhr15,2019) 

GeMralMonager,San 
FranclocoPub-lkUtflltf«o Implemented 

Comm!ssfon 
fSeptember15,2019j 

GeneralManager,Son flequ!resfurtncr 
Frnndscol'ubllcUt!lltl<'> analy:i: 

[SeptembcrlS,2019] 

Gen«ralMonaner,San 
FrandocoPubllcUtll/tles Implemented 

[Septcmber15,2019) 
Cec,o,<swd<,<e,o,•eaw,,d,, 

Pfonhaslor>c,:t.,ndlngfundlncprfnclplesto 
(;Llfdetheprlor!tlzotlonofpubltclnfraotructure 
lnve:.tment::.Thesclnvcstment:::i,etlere<l:(1) 
addre:olegoland/orreeulatorymandatei;(2) 
enwrepublJcsofotyandenhancereolllence;(3) 
p,cser.ea:;set::andpromote:ustolr,ablllty;(4) 
adv.rnceplanncdandprogrammatlcneeds;ond 
(S)promotecconomlcd«velopment.lnthe 
next10-YearC,,p)talP!onand!h,,.-..e!hotfo11ow, 
theC!tywlllcontlnuetoanalyieprJor!ty 
project::andprocram:andldentlfysources!O 
adv:mcetho:;eprklrltleo.Commfttlngto<'nt!reW 
fund!ngaslni_:leprocramoutaFcontcxtand 
withoutreg,,rtlfor!hetr,ide.offsofthat 
commltmentwouldbeoutofstepwlth!he 
Clty'slonc:;tondlngandhlcf>lyrcg3rd"d""plml 
~!annlncpro=••ndllkelycr«3W•f!Jfllf!cant 
wlner;,bllltieocbewhere)nthe portfolio. 

Er,:urlnnth;,tSanF,and,cohas!h" 
infro>1n1~mandre<ource,1obewell 
prep•redtoflghtflreo!n;,llp.,raof.S.n 
Fr;,ndscols,ome!hlng!hatw~lbei,focu:of 
thenext1Q..YearC,,pltalPlan.Per 
AdmlnlstratlveCode3.20,thiltl'lanmu:;tbe 
oubm!ttedtothcMayorand8oardnolatr,r 
thanMardilofeaohodd-num!x,rcdyearfor 
approv;,lnolaterlhanMayl.Th«requeotcd 
pre::en1"tlonwouldbedel!ve,edaspartofthat 
P!an's<ubml,:olontoeMblehollstlcplannlnB 
ocra<:SanFrand:;co'sr.,,menrechalleni:es. 
Updates;,vallableon!hlstlmcllnewouldbc 
lnduded.TheCltyc:rnnatdlscu,:o!heproject 
andtlme11neuntlltheESER2010plonpa;se;, 
Forthlsrea:;c,n.thcCltywlllsync!hi:; 
re<:ommeno'atlonwlththeC,,pltalPl;,n,and 
push boc~ !he tlmellne to DecembN31, 2021. 



A1,l!lf"'-•!vclyf.xpand 
and Enhance Our 

System 
[July17,2019J 

Tool.an,: 
AimresslvelyExpand 
3nd€nhonce0ur 

System 
[JulyH,2019] 

A{:cresslvelyExpand 
and Enhance Our 

System 
[July17,2019j 

A{:gresslvelyExpand 

System 
[July17,2019] 

Toot..>t<e: 
AcgreoolvelyExpand 

andEnhanceOur 

System 
[July17,2019) 

General Manager,San A{:ree wllh !he 
F,-,.nc!<coPubllcUtllltles flndlng 
C,,mmlssron 
(S<'pWmber1S,2019J 

GeneralManai:er,San A{:reewlththe 
FranclscoPubllcU1lll1lcs finding 
U'.lmm),:<lon 
jSept<>mberlS,2019) 

General MaMg<,r, San Oisacree, wholly O.,d;lons abou1 procrammlngand fundin~ R1 
Frandscs,PublicUtll!tles levelsoffutureESERbondcandolher [forH·F6] 

complementarysourccsthatcouldsupportthe 
e,panoionoflheAWSSh;,veyettobemadc. 

General Manager, San Df;agrcc, wholly Deds!oru: 3boutprogramming ond funding 
FrandscoPubl!cUtllltle< levelsolfuturcESERbondsandolher 

[SeptemberlS,2019] 

complcmentorysourceslh3tcouldsupportlhe 
expanoionoflheAWSShaveyettob.,mode. 

GencralManager,San Requires further 
FrandocoPublfcUtlllr)es analyo!s 

I""""'""''"""'"· fo,· '"""'"""'""•''"'" ,S U'.lmmlsslon 
[SeptemberlS,2019] 

GeneralManager,San Wlllbc 
FrandscoPubllcUtllltles Implemented 

[Sept<>mber1S,2019J 

GeneralMaMgcr,San Requ!re:.further 
FtandscoPub!icU!lllties analyst,: 

[Sept,,mb,,rlS,2019] 

Genera1Mananer,S3n W!llbe 
Ft3ndscoPubllcUtil!lie< lmplcmented 

GenetalManogc,,San Requ!re:.further 
fr;;nc!scoPublkUtllldes aMlysls 
U'.lmmlss[on 

[September1S,2019J 



System 

(Ju~17,2019] 

System 
[July17,2019] 

FrandoccPubllcUtllltleo findlni: 
Commission 
[Septemberl5.2019J 

GeneralManager,San Dloaeree,partially 
FrandocoPubllcUtllitles 
Comm· 0 • n 
(Septemberl.S,2019] 

GenerolMonagcr,San Clsa;-;ree,par>Jolly 

[Scptcmberl.S,2019) 

from the dty'; munfdpal water"l'5tem 
(MWSS),whld,lsqultcccn,ervatlvcandhlch/y 
unl!kelyevenafterawiomkevent.The 

Dfaagree,partial!y ThetfWSwasbulltaftcrthe1906earthquake, 
Tool..ate: and!rr..loc:a!lon,prlmar!ly!nthenorthcast 
Aru;reo:lvelyExpand portfonofSanFr.>ncisco,correspondstolhe 
andEnhanceOur locationofthema/orltyofthedty'spopulatlon 

System 
[Ju~17,2019j 

Aru;reoslvelyExpand 

System 
[Julyl7,2019] 

nelc:hborhood<. 

thereforcrequirefncreasedattention. 

GcneralManoger,San Clsagree,wholly 
FrancisccPubilcUtilltfeo 
Commis..ion 
(Septembcrl.S,2019] 

atthattlme.Slnce2010,theSFPUC,SFfO,and 
PublJcWork>.havemadecrltlc:allmprovements 
totheedstfngEFWSsystem.ExP<1ndJngthe 
EFWS prior to ensurlni: that the existing EfW5 
lore:.rtlentandreliablewoutdhaveccntradkted 

maintienanc:epr::ictf<:<>lsnotnec:"'sary(l.e. 
fiu,hlngofanon-potablewaters~tem). 

MalntienanceRecommcndatlons,CS.199Task 
HTM: 
Malntenancelle<:ommcndatfonl:Conflrmthat 
allAWSSao:.et:;areentcr,,d!ntoCDD'sao:.et 
monacemento~tem and PM's are "'tobll,hed 
SFPUCRe,ponse:AIIAWSSao:;et\o,;atlonsMe 
entcrcdln!oCOD'sMmdmoandGISdatabaoes. 
PM'saree<tob!rohedfurrecularmalntcnance. 

MalntenanceRe<:ammenda!lon2:Pcrform 

accotdancewlthmaintcnanceplorrs. 

Malntcn;,nceRe<:ommendatlon3:Check,flush 

R6 TheSFPUC,theSFFDondtheSFOepartmentof GeneralManac:cr,San Wil!M 
[furF8"F9] theEnv/ronmentshouldorudyaddlngoalt- Frand,ccPublkUt!ll<leo lmplemente<l 

RI> TheSFPUC,theSFFDandtheSFOcµ.:mmcn,of GeneralManauer,San 
[forFS-f9) theEnvlronmentohouldstudyaddlngsalt- Frand:coPublkUtllltles lmplemnnted 

Supervloor~bynolaterthanJune30,2021. 

GeneralManacer,San 
FrondocoPublicUtil!ties !mplementcd 
Comml::!on 
[Sept1'mber15,2019) 

GeneralManage,,San Has been 
Frandsc,;,PublioUtilltle~ Implemented 

jSeptemberlS,2019) 

SFPUCandSFfOwlllccmpletethloorudyby 

SFPUCandSFfDw!llcompletethlosrudyby 

SFPUCnndSFFDwlllccmpletethlsanal~i<by 

(a)Sl'PUClmplement:;~bestpractic<.-<•forthe 
ma!ntenanc:eofAWSSasset:;lnccllaboratton 

Prccram. 



AGsres,1,,.,[yExpand 

and Enhance Our 

System 
[July17,2019] 

Gcr.eralManagec,San 01,ayw,partlally 
franclscaPubl!cUll\ltloo 
Commls.:!on 
[SeptemberlS,2019) 

GeneralMonacer,Son W;llbe 
FranclscaPubllcUtllltles implemented 
Commls,ton 
[ScptemberlS,2019] 

S~FO ~nd SFPUC will wcrl: tocother to amend 
1heMOUbyJune30,2020. 



Rl!portTltle 
[PublkationDate] 

Tool.ate: 
AggresslvelyE>:pand 

[Julyl7,2019] 

TooLm,: 
A/lereos!V<>ly&fl'lnd 
andEnh<mceOut 

System 
[July17,2019) 

Tool.ate: 
Aggresofvely&pund 
and Enhance Our 

System 
[Juty17,1019] 

Tool.ate: 
Atmreso1vely&pand 

Sy,:tem 
[July17,101S) 

RespondentA>,!gn..dby Flndin&Re:aporu:,, 

[Respcn<:~ue Date] (Aj;r.,e/Disagroe) 

Agreewlththe 
~ndlnc 

Chlef,S..nFrand::coFlre Agree with the 
OepanmMt findlnc 
[Scptember15,2019] 

Chlef.S.nfrancisco Fire Dloac:ree,partfolly 
Department 
!Se1m,mber15,201SJ 

Chlef,SanFrandscoF!re Olsagree,partfol!y 
Department 
[SeptemberlS,2019) 

Act Now Before ltls F3 App,oximately]O cisterns have rncently been Ch[cf,Son Frand,co Fire Agteewlth the 
Too late; added with funds from E5£R bond,, butdste,ns Department flndlnc 

AgcresslvelyExpand l'"''°""'°""'"'°''""'"rnct,,o,wa"e, [Septemhe,15,2019] 

System 
[Julyl7,2019J 

Flndlngflqon~Tert 

Ciotemsse...,.,a,oncofmanylm;:,ortanttoolo 
fotu:cl:>ythcSFFD!nre:ponsetoadisaster. 
Cistemlocatio'15-a,e:tratcclcallylorated!nthc 

Cltylnthecventofama)orconflacrat!onto 
a:<f<tas a ·oemarcat1on Une· on someofThe 

pro~ldlnctheFlreDep.,rtmentaccessto 
m/lllonsofc:>llonoofwat<!flnancmerccn,:y. 

~ 

[farF#] 

jforFl-F6] 

Recommendation RespondnntA<oigned l:>y Re('.Omm~ndatlon 
(textmaybcdupllcatedductospannlncand CGJ Response 

multiple respondent effo=) fR.c:;pon;e Due Date] (Implementation) 

Chlef,Sani'rnnclsroF!re Wlllbe 
Depu,...mcnt Implemented 
[Sepwmb<>,15,2019] 

Wlllbe 
Implemented 

Rerommendatlcm Rcop<>n;eTW 

EmurlncthatSanFr.,nd:rohasthc 
lnfr.>structurnandrc:oum,,;tobewdl 



System 
[Jurf17,2019j 

AcrNowadoreltls 
Tool.lie: 
Aecrasslve)yE>cpand 
and Enhance Our 

System 
[M;17,2019J 

ActNowBeforeltlo 

Agsrc::/wlyE:<pand 
and Enhance Our 

Sy:tem 
!July17,2019] 

System 
[July17,2019j 

System 
[July17,2019J 

F3 App;o,Jmately30cistcrnshawrecentlybeen Chlcf,~nFrand,coFire A{Jrncwlththe 
added with funds from ESER bond,:, butdsterns O<lpaftment /indlni: 

[Septemberl5,Z□ l9] 

Chlef,SanFrandocoFfrn Ai_:roew!!hthe 
Department finding 
[Septemberl5,Z019) 

protocdonthroui;houtS..nFrandsco.Slncethe 
p,,=i;eofthe~r.;rEarth9uakeSafetyand 
EmergencyRc:ponoe8ondin2010,thethree 
aaendeohavebeenlmplementlngprojectsto 
improvetheAWSSoyotem's;efamlcrellabtt!ty 
andrangeofcov,erili;e.E;nhandngtheAWSS 
mnceofcow,agetoallareasoftheC!tywould 
requfrethealloc:.ationoffundotodoso.The 
thrneas,,nde:wlllcont/nuetodevdopand 
lmplementproJcct:.utllltlnl(newandproven 
technolo(tlasthatlmprovcuponthemf()lnol 
systemde,;icn.Thernhavebeenmany 
advancement,: ln earthqua~e w..!mntpipeline 
de:l!l" 4nd material<, h'fdr:int,:, and selsmk 
v:,\,,,,.<lncethce3,ly19QD.,andtheClty 
lntendorouoethcbeotpa::/bletcchnology 
avallabfetomeettheperfom,anceotond3rdoof 

Chi<>f,Sanfrand,coFlre Willb,:, 

Deportment !mplement~d 
[SeptcmberlS,1019] 

Chief.SanFundocoFlfe Wlllbe 
Department implemented 
ISeptcmberlS,2019) 



Toolate; 
AGcresslvelyExpand 
andEr,hanreOur 

System 
[Julyl7,20l9] 

Af:[lreoolvelyExpand 
andEnhanceOur 

Sysrom 
[July17,2019] 

AecresslvelyExpond 
and Enhance Our 

System 
[July17,2019] 

TooL.te: 
!¼mresslvelyExpand 

System 
[July17,2019] 

Chicf,SanFranciscoFlre A{:rnewlththe 
Department r.nding 
(SeptemberlS,20!9] 

Dl,acree,wholly Oecislon,ab<>utµrogrammlngandfundlng 
levcl:offururnESERb<>ndsandother 
complemcntarysourcesthatcould:upportthe 
e><pans/onoftheAWSShaveyettobemade. 

Chld, San Frand,co Ffre Dl~•gn,e, wholly Decisions about programm!ngand funding 
Department levdsoffutureESERbond,andother 
[SeptemberlS,2019] complemcntaryoource,1hatcouldsupportthe 

e,ipansionoftheAWSShaveycnobemade. 

Dl:ai;ree, wholly Oeds!on:aboutprogrammlngand fundln6 
lev~lsoffutureESERbondsandother 
c:omplemcnt:,ry,aourceothatcouldsuppartthe 
c~paralona/theAWSShaveyettobemade. 

Act Now Before ltls Fl The exfatlngPortable Water Supply System Chief,San Frnndsco Fire A{treewith the TheRreDep,rtmenth.lsbeenallocated 
fundlnr;topurchaseflveunlrst.h,oughfunds 
fromtheFY1S-20Cltybudgetandana!loc.atlon 

TooL.te: (PWSS)lnventoryfslnadequate,lnve,;dngln Deportment flndlng 
Aecres:lvely Expand mo1e PWSS hose tenders would provide a [Sepcembe, 15, 2019] 
andEr,hanceOur relatlvdyqukk,coot-dfealveinterlmmeanoto 

System 
f)ulyl7,2019J 

lmproveprotecdonofthe:outhemand 

Ac! Now Before ltls FB Redundancy Is an Important feature of an Chiof,S,,n Fr.lnci,;w Fire Aeree with the 
emerg_encyRreflght/ncwatersystem D<>partment finding 

Ae,:,.,.slvelyExpand [SeptemberlS,2019] 

System 
[July17,2019] 

Wlllbc 
Implemented 

SFPUCandSFFOwfllcompletethlsstudyby 
Junc30,2021. 



AeacesslvelyExpond 
and Enhance Our 

System 
[Julyl7,2019] 

t,.e3,esslvelyExpond 
andEnhanwDur 

S\f'lem 
[July17,2019J 

A!lwesslvelyE><pand 
and Enhance Our 

System 
[luly17,2019l 

ActNowBdo,eltl; 
Tool.ate: 
AGwe:olvelyE><pand 
andEnhanceOur 

System 

[Julyl7,2019J 

nel&,borhoods. 

Chl<if, S..n frondoco Fire Olooi;re<i, partially Whlle Ith true that the Sfl'UC and SFFOare R6 The SF PUC, the SFFD and the SF Department of Chlef,San Francisco Fife Will be 
Dep,,rtment [forf8·FS] theEnvlronment,hould:tudyadd)ngsalt- Department Implemented 

[September 15, 201S] 1::::;t~::,;;:::~;:!:::.:o:~:;':::,:'., l;:,:::•~:'~,:,;;::~;~,;:~;:;:;::]:;I !September 15, 201S) 

Chlef,S..nFranclscoFlre Dl,agrc-e,partlally 
Deportment 
[Septcmber15,2019] 

Chiel,S<lnFranclocoflre Dlsaar.-e,partlally 
Deportment 
[Septemkr15,2019] 

Publlc Works have made crlt!col Improvement:. 
to the a.:lotlnc EFWS system. E><pandlnc the 
EFWSprlortoen,urfncthattheexlstlnrrEFWS 
lsre,lllentandreliabl<,wouldhovecontrad!c:tcd 
b<.'$tenn1nwrfncprac;tlceo.TheSFPUCondSFFD 
at<,developlngplansthatwouldlmplementa 
re:;llient,rnbu<t,andredundantpotableEFWS 
fortheWest</deofSanFrandsco.Thepotable 
EFWSthatl::be!ngdevelope<landano!yzed 
would propose thebe;tmethodforbrlnglnga 
robustondr""ll!cnth!ch-pre:;rureflreffchtlnc 
wot,:,rsystemtotheWeote,nnelij,borhoodsln 
S..nFrond:cotrnltfao;apableofprovldlngw.,ter 
10theSfFDllrofl&,tcrsa11hehli:h•i:m,,:sum 
neededforllreflghterstocombat!arcefir<es 
af1erase!smicevent,andfsllkelytolndude 
over 14ml1""-' of new EfWS pipeline,: and 
p-orentlallytwon=pumpstatlonsllkelytobe 
supplfedbyfourwoter,ource,.TheSFPUCand 
SFfD'opot.obleEFWS!::belncde:Jc:nedtna 
mannerthiltallowsforacllltyandtheffc,dbll!ty 
1oaddnewte<:hnologiesandwatet<0ur=, 
and!namannerthatallow:theplp!ncnetwork 
tobeextendcdfnthefuturetoserveaddJtlonal 

[forH2J 

Chlef,S.,nFrandocoFlre Will be 
Department Implemented 
[September15,2019j 

SFPUCandSFFDwlllcompleteth!sstudyby 

JuneJD,2021. 

SFPUCnndSFFDw!llc,::,mpleteth!sanaly,lsby 
June30,202l. 

mdnlni:s!nthefutureforlmproved 
oollaboratJon.SFFOandSFPUCwfllwork 
toi;cthcrtoamendtheMOUbyJuneJ0,2020. 

(a)SFPUClmplcmenio·b<,,tpr.ictlce,;•forthe 
malnteMnceofAWSSas:et<lnco!!aboratJon 



Report TIiie 
[PuHcationOate] 

Acsre<<lvely8<pond 
and Enhance Ou, 

Sy;tem 

[Juty17,2019) 

Am:resolvelyE><pand 

andEnhanceOur 

System 
[Julyl7,2019) 

A(mrcs,!velyE,tpand 

System 
[July17,2019) 

neighborhood,:.. 

Re<ponde:~ .. !gnedby FindingRe1:pon"" 

(1te:;po=:Oue011teJ (Ag:ri,e/De:.>grne) 
FindintRe1<pon,..,Text 

Olsasre<-',wholly 

Df:ayee,wholly Decl.ionsaboutpro11ramm!ngandfundlng 
level,offutur,,ESERb<ond•ondother 
mrnplementorysourc,,sthatcouldsupporttht> 
e~pans1on of the AWSS have yet to be made. 

RespondentA,.sliinedby Recommendation 
Oil Respon,.., RerommendatlonRe•ponseTo,xt 

{Re•poos,,DueDateJ (lmplcment..>tlon) 



RepartTit!e 
{PublkalionDat~J 

ActNowSdoreltls 
Too Lat": 
N.:cresolwlyE>cpand 
and Enhance Out 

System 
(lulyl7,20l9] 

RespandentAsslgnedby 

= 
(1te:;pon:<eDueDate] 

FlndlngRespan::<: 
{A{:ree/D!,;acree) 

FlndlngRe,;pon::eText 
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Civil Grand Jury 2018-19 Report: 
Act Now Before It Is Too Late: Aggressively 
Expand and Enhance Our High-Pressure 

Emergency Firefighting Water System 

John Scarpulla 
SFPUC 
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► Emergency Firefighting Water System (EFWS): A high
pressure fire-suppression water system built after 1906 
earthquake 

► Ownership transferred to SFPUC in 2010 

► SFFD is the end user: System improvements and 
expansion approved by SFFD, SFPUC, and Public Works 

► Hydraulic Modeling utilized to guide decision making. 
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► Evaluation of EFWS when transferred to SFPUC: 
,, Using modern seismic resilience capability analysis looking for 

vulnerabilities, leading to immediate and future projects 
,, 47% system reliability for median flow of water needed by SFFD to 

fight fires after 7.8 earthquake 

► Since 2010 - SFPUC, SFFD, and Public Works have been 
implementing projects to improve the EFWS. 

► Projects completed utilizing Earthquake Safety and 
Emergency Response Bonds: 
,, 2010 Bond: $102 million for EFWS capital projects 
,. 2014 Bond: $54 million for EFWS capital projects 

'I 
I - - - - - - - - --- ~ .._ ___ ._...__. ------~- _ __._. 

~ Wa~er 

ONE 
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Key ESER Projects Comple ed 

► EFWS Reliability upgrades at three primary source supplies: 
,, Twin Peaks· Reservoir, Ashbury Heights Tank, and Jones Street Tank 

► Replaced engines and installed remote control capabilities 
for Seawater pump station #1 

► Installation of 30 new cisterns: 
, 15 in the Sunset and Richmond districts 

► Electronic Control Improvements 

► 6 pipeline and tunnel projects 



► Seawater pump statiot1 #2 

► 19th Ave. Pipeline: 
► Bidding Feb 2020 

► Ashbury Bypass Pipelir1e 

► Clarendon Supply Pipe~line 

► . Irving St. Pipeline 

► Terry Francois Blvd. Pi~)eline: 
, Phase 1: completed 

,, Phase 2: Bidding 2019 

Und rway 
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Development Projects 

► Large Development Projects install EFWS 
pipes within their development boundaries. 

► SFFD & SFPUC negotiate with Developers for 
projects outside of the development 
boundaries. 

► Mission Rock 

~ Mission Bay 

► Pier 70 

► Potrero Powerplant 

► Potrero Hope SF 

► Sunnydale Hope SF 

► Park Merced 

► Candlestick 

► Hunters Point/Shipyard 

► Executive Park 

► Visitation Valley 

► India Basin ONE 
7 

Building Our Futur·e 
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► Developed a prelim'inary list of potential 
projects that SFPUC and SFFD continue to 
develop and analyzE= 

► Preliminary projects range in scope: 
,. Pipeline projects 
,.. New water sources 
,, Infirm area projects 

► Citywide with a focus in areas that have ~ 
limited access to thE~ EFWS V 

~ Wate~ 
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Conceptual Alignment for 
Potential Westside Potable EFWS 
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Mov1 g Forwar 
► Continue to implement EFWS projects usin.9 remaining 2014 

ESER Bonds: estimated completion end of 2021 . 

► Continue to perform routine and high-qualit_y maintenance on 
the EFWS to ensure it is in good working order: ongoing 

► 5 Hose Tenders in FY19-20 Budget (4 in City Budget, 1 from 
State) 

Continue to conduct regular emergency response trainings 
with all applicable City agencies, wllile also working 
colJaporatively 10 enhance the scope and frequency of 
tra1n1ngs: ongoing 

Memorialize a detailed roadmqp for annual emergency 
resP,onse exercises in SFFD-SFPUC Memorandum of 
Unaerstanding: 6/30/2020 

11 
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► SFPUC and SFFD complete seawater pump station study: 
6/30/2021 

SFPUC to continue efforts to complete more detailed analysis 
of emergency firefighting water needs within neighborhoods: 
6/30/2021 

► Develop a robust and thorough plan to ensure the City is well 
prepared to fight fires in all parts of San Francisco in the event 
of a 7.8 earthquake: 12/31/2021 

,,, Quarterly presentations to SFPUC Citizen Advisory Committee I·~(~ 
and increased community meetings: ongoing ~ 11-iater 

ONE 
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E WS in the Capital Plan 

► Recent Funding 
:,- ESER 2010: $102.4 mill ion 
,, ESER 2014: $54.1 mill ion 

► FY2020-29 Capital Plan 
► ESER 2020: $153.5 million 
,, SFPUC Funds 
► Future ESER Funds 
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City Hall 

BOARD of SUPERVISORS 
1 Dr. Carlton B. Goodlett Place, Room 244 

San Francisco 94102-4689 
Tel. No. 554-5184 
Fax No. 554-5163 

TDDfI'TY No. 554-5227 

DATE: September 16, 2019 

TO: Members of the Board of Supervisors 

FROM: ~ gela Calvillo, Clerk of the Board 

SUBJECT: 2018-2019 Civil Grand Jury report, entitled 
"Act Now Before it is Too Late: Aggressively Expand and Enhance Our High
Pressure Emergency Firefighting Water System" 

We are in receipt of the following required responses to the San Francisco Civil Grand Jury 
report released July 17, 2019, entitled: "Act Now Before it is Too Late: Aggressively Expand 
and Enhance Our High-Pressure Emergency Firefighting Water System." Pursuant to California 
Penal Code, Sections 933 and 933.05, named City Departments shall respond to the report within 
60 days of receipt, or no later than September 15, 2019. 

For each finding the Department response shall: 
1) agree with the finding; or 
2) disagree with it, wholly or partially, and explain why. 

As to each recommendation the Department shall report that: 
1) the recommendation has been implemented, with a summary explanation; or 
2) the recommendation has not been implemented but will be within a set timeframe as 

provided; or 
3) the recommendation requires further analysis. The officer or agency head must define 

what additional study is needed. The Grand Jury expects a progress report within six 
months; or 

4) the recommendation will not be implemented because it is not warranted or 
reasonable, with an explanation. 

The Civil Grand Jury Report identified the following City Departments to submit responses 
(attached): 

• Office of the Mayor: 
Received September 16, 2019; 

• General Manager of the San Francisco Public Utilities Commission: 
Received September 16, 2019; 

• Public Utilities Commission: 
Received September 11, 2019 

• Fire Commission: 
Received September 12, 2019; 

Continues on next page 



Act Now Before it is Too Late: 
Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System 
Office of the Clerk of the Board 60-Day Receipt 
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• Fire Department: 
Received September 16, 2019; and 

• City Administrator: 
Received September 16, 2019. 

• Department of the Environment 
Received September 16, 2019. 

These departmental responses are being provided for your information, as received, and may not 
conform to the parameters stated in California Penal Code, Section 933.05 et seq. The 
Government Audit and Oversight Committee will consider the subject report, along with the 
responses, at a hearing on September 19, 2019. 

c: 
Honorable Garrett L. Wong, Presiding Judge 
Sophia Kittler, Mayor's Office 
Kanishka Karunaratne Cheng, Mayor's Office 
Andres Power, Mayor's Office 
Sally Ma, Mayor's Office 
Rebecca Peacock, Mayor's Office 
Jon Givner, Office of the City Attorney 
Ben Rosenfield, City Controller 
Todd Rydstrom, Office of the Controller 
Peg Stevenson, Office of the Controller 
Tonia Lediju, Office of the Controller 
Alisa Somera, Office of the Clerk of the Board 
Debra Newman, Office of the Budget and 

Legislative Analyst 
Severin Campbell, Office of the Budget and 

Legislative Analyst 
Reuben Holober, Office of the Budget and 

Legislative Analyst 
Jennifer Millman Tell, Office of the Budget and 

Legislative Analyst 
Rasha Harvey, 2018-2019 Foreperson, San 

Francisco Civil Grand Jury 
Lori Campbell, 2017-2018 Foreperson, San 

Francisco Civil Grand Jury 

Naomi M. Kelly, City Administrator, Office of the 
City Administrator 

Lynn Khaw, Office of the City Administrator 
Brian Strong, Office of the City Administrator 
Debbie Raphael, Director, Department of the 

Environment 
Peter Gallotta, Department of the Environment 
Charles Sheehan, Department of the 

Environment 
Jeanine Nicholson, Chief, Fire Department 
Theresa Ludwig, Fire Department 
Stephen Nakajo, President, Fire Commission 
Maureen Conefrey, Fire Commission 
Harlan L. Kelly, Jr., General Manager, San 

Francisco Public Utilities Commission 
Juliet Ellis, San Francisco Public Utilities 

Commission 
John Scarpulla, San Francisco Public Utilities 

Commission 
Christopher Whitmore, San Francisco Public 

Utilities Commission 
Ann Moller Caen, President, San Francisco 

Public Utilities Commission 
Donna Hood, San Francisco Public Utilities 

Commission 



OFFICE OF THE MAYOR 

SAN FRANCISCO 

Septembet 16, 2019 

The Honorable Garrett L. Wong 
Presiding Judge, Superior Court of California, County of San Francisco 
400 McAllister Street, Room 008 
San Francisco, CA 94102-4512 

Dear Judge Wong, 

LONDON N. BREED 
MAYOR 

In accordance with Penal Code 933 and 933.05, the following is in response to the 2018-2019 
Civil Grand Jury Report, Act Now Bqore It Is Too Late: Aggressiveb, Expand and Enhance Ottr 
High-Presst1re EJJm;genry Firefighting !Wc1ter Sj1stem. We would like to thank the members of the 
2018-2019 Civil Grand Juiy for their interest in disaster preparedness and in improving the resiliency 
of our critical public safety infrastrncture to provide robust emergency firefighting to all 
communities in San Francisco. 

San Francisco continues to improve our City's resiliency each day through our ongoing investments 
in public infrastrnchtte and equipment. Our Capital Planning Program coordinates much of these 
investments by conducting strategic long-term planning across major programs and projects, 
including the Emergency Firefighting Water System and Earthquake Safety and Emergency 
Response (ESER). The ESER bonds approved by voters in 2010 and 2014 have funded 
improvements to cisterns, pipelines, and critical public facilities that improve the City's ability to 
respond in emergencies and to fight fires. In addition, through the City's annual budgeting process, 
we will continue weighing resources to improve public safety and the operational readiness and 
emergency response capabilities of Ol1f departments. For example, our most recently adopted 
FY 2019-20 budget includes funding for five new hose tenders to replace and enhance the 
Fire Department's aging equipment. 

In March 2020, tl1.e voters of San Francisco will once again vote on a new $628.5 million ESER 
bond measure. Included in tl1.e proposal is an investment of an additional $153.5 million for the 
Emergency Firefighting Water System. 

We appreciate the opportunity to comment on tl1.e Civil Grand Jmy report findings and 
recommendations. Moving forward, and as appropriate, tl1.e City plans to analyze many of the 
recommendations as part of our next 10-Y ear Capital Plan. 

A detailed response from the Mayor's Office, City Administrator's Office, Fire Department, 
Public Utilities Commission, and the Department of the Envitonment is attached. 

Each signatoi-y prepared its own responses and is able to respond to questions related to its 
respective part of the report. 

1 DR. CARL TON 8. GOODLETT PLACE, ROOM 200 
SAN FRANCISCO, CALIFORNIA 94102-4681 

TELEPHONE: (415) 554-6141 



Sincerely, 
' , 

London N. Breed 
Mayor 

Harlan L. Kelly Jr. 
General Manager, Public Utilities Commission 

Naomi Kelly 
City Administrator 

Jeanine Nicholson 
Chief, Fire Department 

Deborah Raphael 
Director, Department of the Environment 
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Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F4 The City’s high-pressure emergency water 
supply system, known as the Auxiliary Water 
Supply System (AWSS), does not cover large 
parts of Supervisorial Districts 1, 4, 7 and 11, 
roughly one-third of the City’s developed area. 
As a result, these districts are not adequately 
protected from fires after a major earthquake.

Mayor
[September 15, 2019]

Agree with the 
finding

The SFPUC, SFFD, and San Francisco Public 
Works (SFPW) are committed to increasing fire 
protection throughout San Francisco. Since the 
passage of the first Earthquake Safety and 
Emergency Response Bond in 2010, the three 
agencies have been implementing projects to 
improve the AWSS system’s seismic reliability 
and range of coverage. Enhancing the AWSS 
range of coverage to all areas of the City would 
require the allocation of funds to do so. The 
three agencies will continue to develop and 
implement projects utilizing new and proven 
technologies that improve upon the original 
system design. There have been many 
advancements in earthquake resistant pipeline 
design and materials, hydrants, and seismic 
valves since the early 1900s, and the City 
intends to use the best possible technology 
available to meet the performance standards of 
the SFFD.

R1
[for F1-F6]

By no later than December 31, 2020, the Mayor, 
the SFPUC, the SFFD, and the Office of 
Resilience and Capital Planning should jointly 
present to the Board of Supervisors a detailed 
plan to ensure the City is well prepared to fight 
fires in all parts of San Francisco in the event of 
a 1906-magnitude (7.8) earthquake.

Mayor
[September 15, 2019]

Will be 
implemented

Ensuring that San Francisco has the 
infrastructure and resources to be well 
prepared to fight fires in all parts of San 
Francisco is something that will be a focus of 
the next 10-Year Capital Plan. Per 
Administrative Code 3.20, that Plan must be 
submitted to the Mayor and Board no later 
than March 1 of each odd-numbered year for 
approval no later than May 1. The requested 
presentation would be delivered as part of that 
Plan’s submission to enable holistic planning 
across San Francisco’s resilience challenges. 
Updates available on this timeline would be 
included. The City cannot discuss the project 
and timeline until the ESER 2020 plan passes. 
For this reason, the City will sync this 
recommendation with the Capital Plan, and 
push back the timeline to December 31, 2021. 

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F4 The City’s high-pressure emergency water 
supply system, known as the Auxiliary Water 
Supply System (AWSS), does not cover large 
parts of Supervisorial Districts 1, 4, 7 and 11, 
roughly one-third of the City’s developed area. 
As a result, these districts are not adequately 
protected from fires after a major earthquake.

Mayor
[September 15, 2019]

Agree with the 
finding

The SFPUC, SFFD, and San Francisco Public 
Works (SFPW) are committed to increasing fire 
protection throughout San Francisco. Since the 
passage of the first Earthquake Safety and 
Emergency Response Bond in 2010, the three 
agencies have been implementing projects to 
improve the AWSS system’s seismic reliability 
and range of coverage. Enhancing the AWSS 
range of coverage to all areas of the City would 
require the allocation of funds to do so. The 
three agencies will continue to develop and 
implement projects utilizing new and proven 
technologies that improve upon the original 
system design. There have been many 
advancements in earthquake resistant pipeline 
design and materials, hydrants, and seismic 
valves since the early 1900s, and the City 
intends to use the best possible technology 
available to meet the performance standards of 
the SFFD.

R2
[for F1-F6]

The plan discussed in Recommendation R1 
should include a detailed proposal, including 
financing sources, for the installation within 15 
years of a high-pressure, multi-sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, i.e., by no later than June 30, 2034.

Mayor
[September 15, 2019]

Requires further 
analysis

The commitment of sources for specific uses on 
specific timelines for San Francisco’s public 
infrastructure is the work of the 10-Year Capital 
Plan. The plan discussed in Recommendation 1 
will be acknowledged in the Capital Plan, and 
based on analysis, will be done on the capital 
plan timeline. The capital planning process 
gathers, documents, and balances planned 
funding for needs across the public 
infrastructure portfolio and across San 
Francisco’s resilience challenges. The Capital 
Plan has longstanding funding principles to 
guide the prioritization of public infrastructure 
investments. These investments are tiered: (1) 
address legal and/or regulatory mandates; (2) 
ensure public safety and enhance resilience; (3) 
preserve assets and promote sustainability; (4) 
advance planned and programmatic needs; and 
(5) promote economic development. In the 
next 10-Year Capital Plan and those that follow, 
the City will continue to analyze priority 
projects and programs and identify sources to 
advance those priorities. Committing to entirely 
funding a single program out of context and 
without regard for the trade-offs of that 
commitment would be out of step with the 
City’s longstanding and highly regarded capital 
planning process and likely create significant 
vulnerabilities elsewhere in the portfolio.

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F5 A high-pressure, multi-sourced, seismically safe 
emergency firefighting water supply will be 
costly but is essential to protect the City.

Mayor
[September 15, 2019]

Agree with the 
finding

As the City considers what is essential to 
protect San Francisco, it is important to 
acknowledge our multiple, complex resilience 
challenges. These challenges are documented 
in the Resilient SF strategy (2016) and underlie 
the strategic efforts of our capital investments 
as represented in the 10-Year Capital Plan (last 
updated 2019). These challenges are: 
Earthquakes, Sea Level Rise/Climate Change, 
Aging Infrastructure, Unaffordability, and Social 
Inequity. All of these challenges represent 
meaningful threats to San Franciscans, their 
property, and their ability to make a life in the 
city. In making decisions about priority 
investments, San Francisco must keep an eye 
on all of these challenges, identify the areas of 
greatest need across them, and make progress 
on all fronts simultaneously. The City has taken 
significant steps since 2010 to ensure that the 
City has a high-pressure multi-sourced, 
seismically safe EFWS. Since the passage of the 
first Earthquake Safety and Emergency 
Response Bond in 2010, SFPUC, SFFD, SF Public 
Works have been implementing projects to 
improve the system’s seismic reliability and 
range of coverage. The three agencies will 
continue to implement projects utilizing new 
and proven technologies that improve upon the 
original system design.   

R1
[for F1-F6]

By no later than December 31, 2020, the Mayor, 
the SFPUC, the SFFD, and the Office of 
Resilience and Capital Planning should jointly 
present to the Board of Supervisors a detailed 
plan to ensure the City is well prepared to fight 
fires in all parts of San Francisco in the event of 
a 1906-magnitude (7.8) earthquake.

Mayor
[September 15, 2019]

Will be 
implemented

Ensuring that San Francisco has the 
infrastructure and resources to be well 
prepared to fight fires in all parts of San 
Francisco is something that will be a focus of 
the next 10-Year Capital Plan. Per 
Administrative Code 3.20, that Plan must be 
submitted to the Mayor and Board no later 
than March 1 of each odd-numbered year for 
approval no later than May 1. The requested 
presentation would be delivered as part of that 
Plan’s submission to enable holistic planning 
across San Francisco’s resilience challenges. 
Updates available on this timeline would be 
included. The City cannot discuss the project 
and timeline until the ESER 2020 plan passes. 
For this reason, the City will sync this 
recommendation with the Capital Plan, and 
push back the timeline to December 31, 2021. 

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F5 A high-pressure, multi-sourced, seismically safe 
emergency firefighting water supply will be 
costly but is essential to protect the City.

Mayor
[September 15, 2019]

Agree with the 
finding

As the City considers what is essential to 
protect San Francisco, it is important to 
acknowledge our multiple, complex resilience 
challenges. These challenges are documented 
in the Resilient SF strategy (2016) and underlie 
the strategic efforts of our capital investments 
as represented in the 10-Year Capital Plan (last 
updated 2019). These challenges are: 
Earthquakes, Sea Level Rise/Climate Change, 
Aging Infrastructure, Unaffordability, and Social 
Inequity. All of these challenges represent 
meaningful threats to San Franciscans, their 
property, and their ability to make a life in the 
city. In making decisions about priority 
investments, San Francisco must keep an eye 
on all of these challenges, identify the areas of 
greatest need across them, and make progress 
on all fronts simultaneously. The City has taken 
significant steps since 2010 to ensure that the 
City has a high-pressure multi-sourced, 
seismically safe EFWS. Since the passage of the 
first Earthquake Safety and Emergency 
Response Bond in 2010, SFPUC, SFFD, SF Public 
Works have been implementing projects to 
improve the system’s seismic reliability and 
range of coverage. The three agencies will 
continue to implement projects utilizing new 
and proven technologies that improve upon the 
original system design.   

R2
[for F1-F6]

The plan discussed in Recommendation R1 
should include a detailed proposal, including 
financing sources, for the installation within 15 
years of a high-pressure, multi-sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, i.e., by no later than June 30, 2034.

Mayor
[September 15, 2019]

Requires further 
analysis

The commitment of sources for specific uses on 
specific timelines for San Francisco’s public 
infrastructure is the work of the 10-Year Capital 
Plan. The plan discussed in Recommendation 1 
will be acknowledged in the Capital Plan, and 
based on analysis, will be done on the capital 
plan timeline. The capital planning process 
gathers, documents, and balances planned 
funding for needs across the public 
infrastructure portfolio and across San 
Francisco’s resilience challenges. The Capital 
Plan has longstanding funding principles to 
guide the prioritization of public infrastructure 
investments. These investments are tiered: (1) 
address legal and/or regulatory mandates; (2) 
ensure public safety and enhance resilience; (3) 
preserve assets and promote sustainability; (4) 
advance planned and programmatic needs; and 
(5) promote economic development. In the 
next 10-Year Capital Plan and those that follow, 
the City will continue to analyze priority 
projects and programs and identify sources to 
advance those priorities. Committing to entirely 
funding a single program out of context and 
without regard for the trade-offs of that 
commitment would be out of step with the 
City’s longstanding and highly regarded capital 
planning process and likely create significant 
vulnerabilities elsewhere in the portfolio.



Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F5 A high-pressure, multi-sourced, seismically safe 
emergency firefighting water supply will be 
costly but is essential to protect the City.

Mayor
[September 15, 2019]

Agree with the 
finding

As the City considers what is essential to 
protect San Francisco, it is important to 
acknowledge our multiple, complex resilience 
challenges. These challenges are documented 
in the Resilient SF strategy (2016) and underlie 
the strategic efforts of our capital investments 
as represented in the 10-Year Capital Plan (last 
updated 2019). These challenges are: 
Earthquakes, Sea Level Rise/Climate Change, 
Aging Infrastructure, Unaffordability, and Social 
Inequity. All of these challenges represent 
meaningful threats to San Franciscans, their 
property, and their ability to make a life in the 
city. In making decisions about priority 
investments, San Francisco must keep an eye 
on all of these challenges, identify the areas of 
greatest need across them, and make progress 
on all fronts simultaneously. The City has taken 
significant steps since 2010 to ensure that the 
City has a high-pressure multi-sourced, 
seismically safe EFWS. Since the passage of the 
first Earthquake Safety and Emergency 
Response Bond in 2010, SFPUC, SFFD, SF Public 
Works have been implementing projects to 
improve the system’s seismic reliability and 
range of coverage. The three agencies will 
continue to implement projects utilizing new 
and proven technologies that improve upon the 
original system design.   

R8
[for F5, F6, 

F11]

By no later than June 30, 2022, the Mayor and 
the Board of Supervisors should analyze 
whether to propose a separate bond for the 
development of a high-pressure, multi-sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, with a target date of completing 
construction by no later than June 30, 2034.

Mayor
[September 15, 2019]

Will be 
implemented

The analysis will be performed as part of the 
City’s 10-Year Capital Plan development 
process. The next full update to the Capital Plan 
will be submitted to the Mayor and Board not 
later than March 1, 2021, for approval no later 
than May 1, 2021.

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F6 Unless the City increases funding levels, it will 
be several decades (i.e., after the USGS predicts 
one or more major earthquakes will occur) 
before the southern parts of the City have a 
high-pressure, multi-sourced, seismically safe 
emergency firefighting water supply.

Mayor
[September 15, 2019]

Disagree, wholly Decisions about programming and funding 
levels of future ESER bonds and other 
complementary sources that could support the 
expansion of the AWSS have yet to be made. 

R1
[for F1-F6]

By no later than December 31, 2020, the Mayor, 
the SFPUC, the SFFD, and the Office of 
Resilience and Capital Planning should jointly 
present to the Board of Supervisors a detailed 
plan to ensure the City is well prepared to fight 
fires in all parts of San Francisco in the event of 
a 1906-magnitude (7.8) earthquake.

Mayor
[September 15, 2019]

Will be 
implemented

Ensuring that San Francisco has the 
infrastructure and resources to be well 
prepared to fight fires in all parts of San 
Francisco is something that will be a focus of 
the next 10-Year Capital Plan. Per 
Administrative Code 3.20, that Plan must be 
submitted to the Mayor and Board no later 
than March 1 of each odd-numbered year for 
approval no later than May 1. The requested 
presentation would be delivered as part of that 
Plan’s submission to enable holistic planning 
across San Francisco’s resilience challenges. 
Updates available on this timeline would be 
included. The City cannot discuss the project 
and timeline until the ESER 2020 plan passes. 
For this reason, the City will sync this 
recommendation with the Capital Plan, and 
push back the timeline to December 31, 2021. 

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F6 Unless the City increases funding levels, it will 
be several decades (i.e., after the USGS predicts 
one or more major earthquakes will occur) 
before the southern parts of the City have a 
high-pressure, multi-sourced, seismically safe 
emergency firefighting water supply.

Mayor
[September 15, 2019]

Disagree, wholly Decisions about programming and funding 
levels of future ESER bonds and other 
complementary sources that could support the 
expansion of the AWSS have yet to be made. 

R2
[for F1-F6]

The plan discussed in Recommendation R1 
should include a detailed proposal, including 
financing sources, for the installation within 15 
years of a high-pressure, multi-sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, i.e., by no later than June 30, 2034.

Mayor
[September 15, 2019]

Requires further 
analysis

The commitment of sources for specific uses on 
specific timelines for San Francisco’s public 
infrastructure is the work of the 10-Year Capital 
Plan. The plan discussed in Recommendation 1 
will be acknowledged in the Capital Plan, and 
based on analysis, will be done on the capital 
plan timeline. The capital planning process 
gathers, documents, and balances planned 
funding for needs across the public 
infrastructure portfolio and across San 
Francisco’s resilience challenges. The Capital 
Plan has longstanding funding principles to 
guide the prioritization of public infrastructure 
investments. These investments are tiered: (1) 
address legal and/or regulatory mandates; (2) 
ensure public safety and enhance resilience; (3) 
preserve assets and promote sustainability; (4) 
advance planned and programmatic needs; and 
(5) promote economic development. In the 
next 10-Year Capital Plan and those that follow, 
the City will continue to analyze priority 
projects and programs and identify sources to 
advance those priorities. Committing to entirely 
funding a single program out of context and 
without regard for the trade-offs of that 
commitment would be out of step with the 
City’s longstanding and highly regarded capital 
planning process and likely create significant 
vulnerabilities elsewhere in the portfolio.

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F6 Unless the City increases funding levels, it will 
be several decades (i.e., after the USGS predicts 
one or more major earthquakes will occur) 
before the southern parts of the City have a 
high-pressure, multi-sourced, seismically safe 
emergency firefighting water supply.

Mayor
[September 15, 2019]

Disagree, wholly Decisions about programming and funding 
levels of future ESER bonds and other 
complementary sources that could support the 
expansion of the AWSS have yet to be made. 

R4
[for F6-F7]

As interim measure, by no later than June 30, 
2021, the City should purchase the 20 new 
PWSS hose tenders being requested by the 
SFFD, to replace and expand its currently 
inadequate inventory.

Mayor
[September 15, 2019]

Requires further 
analysis

The Fire Department has been allocated 
funding to purchase five units through funds 
from the FY19-20 City budget and an allocation 
from the State.  The Department is currently 
working with the Office of Contract 
Administration to develop a multi-year term 
contract for hose tenders so in the case that 
additional funding is secured in future years, 
the Department will be able to reduce the 
amount of time for procurement of the 
apparatus. Each hose tender cost $1 million 
each, and we need to weigh purchase of 
additional hose tenders to other budget 
request and priority. 

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F6 Unless the City increases funding levels, it will 
be several decades (i.e., after the USGS predicts 
one or more major earthquakes will occur) 
before the southern parts of the City have a 
high-pressure, multi-sourced, seismically safe 
emergency firefighting water supply.

Mayor
[September 15, 2019]

Disagree, wholly Decisions about programming and funding 
levels of future ESER bonds and other 
complementary sources that could support the 
expansion of the AWSS have yet to be made. 

R8
[for F5, F6, 

F11]

By no later than June 30, 2022, the Mayor and 
the Board of Supervisors should analyze 
whether to propose a separate bond for the 
development of a high-pressure, multi-sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, with a target date of completing 
construction by no later than June 30, 2034.

Mayor
[September 15, 2019]

Will be 
implemented

The analysis will be performed as part of the 
City’s 10-Year Capital Plan development 
process. The next full update to the Capital Plan 
will be submitted to the Mayor and Board not 
later than March 1, 2021, for approval no later 
than May 1, 2021.

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F11 The City does not have a timeline to fund and 
complete development of a high-pressure, 
multi-sourced, seismically safe emergency 
water supply for all parts of the City, including 
poor neighborhoods that historically have not 
been as well protected as the downtown 
business district and many richer 
neighborhoods.

Mayor
[September 15, 2019]

Disagree, partially The EFWS was built after the 1906 earthquake, 
and its location, primarily in the northeast 
portion of San Francisco, corresponds to the 
location of the majority of the city’s population 
at that time. Since 2010, the SFPUC, SFFD, and 
Public Works have made critical improvements 
to the existing EFWS system. Expanding the 
EFWS prior to ensuring that the existing EFWS 
is resilient and reliable would have contradicted 
best engineering practices. The SFPUC and SFFD 
are developing plans that would implement a 
resilient, robust, and redundant potable EFWS 
for the Westside of San Francisco. The potable 
EFWS that is being developed and analyzed 
would propose  the best method for bringing a 
robust and resilient high-pressure firefighting 
water system to the Western neighborhoods in 
San Francisco that is capable of providing water 
to the SFFD firefighters at the high-pressure 
needed for firefighters to combat large fires 
after a seismic event, and is likely to include 
over 14 miles of new EFWS pipelines and 
potentially two new pump stations likely to be 
supplied by four water sources. The SFPUC and 
SFFD’s potable EFWS is being designed in a 
manner that allows for agility and the flexibility 
to add new technologies and water sources, 
and in a manner that allows the piping network 
to be extended in the future to serve additional 
areas.                                                                                                    

R8
[for F5, F6, 

F11]

By no later than June 30, 2022, the Mayor and 
the Board of Supervisors should analyze 
whether to propose a separate bond for the 
development of a high-pressure, multi-sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, with a target date of completing 
construction by no later than June 30, 2034.

Mayor
[September 15, 2019]

Will be 
implemented

The analysis will be performed as part of the 
City’s 10-Year Capital Plan development 
process. The next full update to the Capital Plan 
will be submitted to the Mayor and Board not 
later than March 1, 2021, for approval no later 
than May 1, 2021.
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Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F1 Fires resulting from an earthquake represent a 
significant risk of widespread damage and 
potential loss of life in San Francisco.

General Manager, San 
Francisco Public Utilities 
Commission
[September 15, 2019]

Agree with the 
finding

R1
[for F1-F6]

By no later than December 31, 2020, the Mayor, 
the SFPUC, the SFFD, and the Office of 
Resilience and Capital Planning should jointly 
present to the Board of Supervisors a detailed 
plan to ensure the City is well prepared to fight 
fires in all parts of San Francisco in the event of 
a 1906-magnitude (7.8) earthquake.

General Manager, San 
Francisco Public Utilities 
Commission
[September 15, 2019]

Will be 
implemented

Ensuring that San Francisco has the 
infrastructure and resources to be well 
prepared to fight fires in all parts of San 
Francisco is something that will be a focus of 
the next 10-Year Capital Plan. Per 
Administrative Code 3.20, that Plan must be 
submitted to the Mayor and Board no later 
than March 1 of each odd-numbered year for 
approval no later than May 1. The requested 
presentation would be delivered as part of that 
Plan’s submission to enable holistic planning 
across San Francisco’s resilience challenges. 
Updates available on this timeline would be 
included. The City cannot discuss the project 
and timeline until the ESER 2020 plan passes. 
For this reason, the City will sync this 
recommendation with the Capital Plan, and 
push back the timeline to December 31, 2021. 

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F1 Fires resulting from an earthquake represent a 
significant risk of widespread damage and 
potential loss of life in San Francisco.

General Manager, San 
Francisco Public Utilities 
Commission
[September 15, 2019]

Agree with the 
finding

R2
[for F1-F6]

The plan discussed in Recommendation R1 
should include a detailed proposal, including 
financing sources, for the installation within 15 
years of a high-pressure, multi-sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, i.e., by no later than June 30, 2034.

General Manager, San 
Francisco Public Utilities 
Commission
[September 15, 2019]

Requires further 
analysis

The commitment of sources for specific uses on 
specific timelines for San Francisco’s public 
infrastructure is the work of the 10-Year Capital 
Plan. The plan discussed in Recommendation 1 
will be acknowledged in the Capital Plan, and 
based on analysis, will be done on the capital 
plan timeline. The capital planning process 
gathers, documents, and balances planned 
funding for needs across the public 
infrastructure portfolio and across San 
Francisco’s resilience challenges. The Capital 
Plan has longstanding funding principles to 
guide the prioritization of public infrastructure 
investments. These investments are tiered: (1) 
address legal and/or regulatory mandates; (2) 
ensure public safety and enhance resilience; (3) 
preserve assets and promote sustainability; (4) 
advance planned and programmatic needs; and 
(5) promote economic development. In the 
next 10-Year Capital Plan and those that follow, 
the City will continue to analyze priority 
projects and programs and identify sources to 
advance those priorities. Committing to entirely 
funding a single program out of context and 
without regard for the trade-offs of that 
commitment would be out of step with the 
City’s longstanding and highly regarded capital 
planning process and likely create significant 
vulnerabilities elsewhere in the portfolio.

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F2 The municipal water supply system (MWSS) is 
highly vulnerable to damage from a major 
earthquake and is not a reliable source for 
water supply for firefighting after a major 
earthquake.

General Manager, San 
Francisco Public Utilities 
Commission
[September 15, 2019]

Disagree, partially The MWSS has been significantly upgraded in 
the last 15 years through the Water Supply 
Improvement Program (WSIP) initiated by the 
SFPUC. The goals of WSIP included to reduce 
vulnerability of the water system to damage 
from earthquakes and increase overall water 
system reliability. There were 35 in-city projects 
within the $4.8 billion-dollar program. The 
WSIP was the largest capital program ever 
undertaken by San Francisco, and one of the 
largest water infrastructure programs in the 
nation. Additionally, it is one of the only 
comprehensive and strategic infrastructure 
programs targeted specifically at improving a 
water system’s seismic reliability and resiliency. 
Additionally, it is unique because the WSIP 
utilized a 7.8 magnitude earthquake as its 
seismic Level of Service. 

R1
[for F1-F6]

By no later than December 31, 2020, the Mayor, 
the SFPUC, the SFFD, and the Office of 
Resilience and Capital Planning should jointly 
present to the Board of Supervisors a detailed 
plan to ensure the City is well prepared to fight 
fires in all parts of San Francisco in the event of 
a 1906-magnitude (7.8) earthquake.

General Manager, San 
Francisco Public Utilities 
Commission
[September 15, 2019]

Will be 
implemented

Ensuring that San Francisco has the 
infrastructure and resources to be well 
prepared to fight fires in all parts of San 
Francisco is something that will be a focus of 
the next 10-Year Capital Plan. Per 
Administrative Code 3.20, that Plan must be 
submitted to the Mayor and Board no later 
than March 1 of each odd-numbered year for 
approval no later than May 1. The requested 
presentation would be delivered as part of that 
Plan’s submission to enable holistic planning 
across San Francisco’s resilience challenges. 
Updates available on this timeline would be 
included. The City cannot discuss the project 
and timeline until the ESER 2020 plan passes. 
For this reason, the City will sync this 
recommendation with the Capital Plan, and 
push back the timeline to December 31, 2021. 

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F2 The municipal water supply system (MWSS) is 
highly vulnerable to damage from a major 
earthquake and is not a reliable source for 
water supply for firefighting after a major 
earthquake.

General Manager, San 
Francisco Public Utilities 
Commission
[September 15, 2019]

Disagree, partially The MWSS has been significantly upgraded in 
the last 15 years through the Water Supply 
Improvement Program (WSIP) initiated by the 
SFPUC. The goals of WSIP included to reduce 
vulnerability of the water system to damage 
from earthquakes and increase overall water 
system reliability. There were 35 in-city projects 
within the $4.8 billion-dollar program. The 
WSIP was the largest capital program ever 
undertaken by San Francisco, and one of the 
largest water infrastructure programs in the 
nation. Additionally, it is one of the only 
comprehensive and strategic infrastructure 
programs targeted specifically at improving a 
water system’s seismic reliability and resiliency. 
Additionally, it is unique because the WSIP 
utilized a 7.8 magnitude earthquake as its 
seismic Level of Service. 

R2
[for F1-F6]

The plan discussed in Recommendation R1 
should include a detailed proposal, including 
financing sources, for the installation within 15 
years of a high-pressure, multi-sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, i.e., by no later than June 30, 2034.

General Manager, San 
Francisco Public Utilities 
Commission
[September 15, 2019]

Requires further 
analysis

The commitment of sources for specific uses on 
specific timelines for San Francisco’s public 
infrastructure is the work of the 10-Year Capital 
Plan. The plan discussed in Recommendation 1 
will be acknowledged in the Capital Plan, and 
based on analysis, will be done on the capital 
plan timeline. The capital planning process 
gathers, documents, and balances planned 
funding for needs across the public 
infrastructure portfolio and across San 
Francisco’s resilience challenges. The Capital 
Plan has longstanding funding principles to 
guide the prioritization of public infrastructure 
investments. These investments are tiered: (1) 
address legal and/or regulatory mandates; (2) 
ensure public safety and enhance resilience; (3) 
preserve assets and promote sustainability; (4) 
advance planned and programmatic needs; and 
(5) promote economic development. In the 
next 10-Year Capital Plan and those that follow, 
the City will continue to analyze priority 
projects and programs and identify sources to 
advance those priorities. Committing to entirely 
funding a single program out of context and 
without regard for the trade-offs of that 
commitment would be out of step with the 
City’s longstanding and highly regarded capital 
planning process and likely create significant 
vulnerabilities elsewhere in the portfolio.

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F4 The City’s high-pressure emergency water 
supply system, known as the Auxiliary Water 
Supply System (AWSS), does not cover large 
parts of Supervisorial Districts 1, 4, 7 and 11, 
roughly one-third of the City’s developed area. 
As a result, these districts are not adequately 
protected from fires after a major earthquake.

General Manager, San 
Francisco Public Utilities 
Commission
[September 15, 2019]

Agree with the 
finding

The SFPUC, SFFD, and San Francisco Public 
Works (SFPW) are committed to increasing fire 
protection throughout San Francisco. Since the 
passage of the first Earthquake Safety and 
Emergency Response Bond in 2010, the three 
agencies have been implementing projects to 
improve the AWSS system’s seismic reliability 
and range of coverage. Enhancing the AWSS 
range of coverage to all areas of the City would 
require the allocation of funds to do so. The 
three agencies will continue to develop and 
implement projects utilizing new and proven 
technologies that improve upon the original 
system design. There have been many 
advancements in earthquake resistant pipeline 
design and materials, hydrants, and seismic 
valves since the early 1900s, and the City 
intends to use the best possible technology 
available to meet the performance standards of 
the SFFD.

R1
[for F1-F6]

By no later than December 31, 2020, the Mayor, 
the SFPUC, the SFFD, and the Office of 
Resilience and Capital Planning should jointly 
present to the Board of Supervisors a detailed 
plan to ensure the City is well prepared to fight 
fires in all parts of San Francisco in the event of 
a 1906-magnitude (7.8) earthquake.

General Manager, San 
Francisco Public Utilities 
Commission
[September 15, 2019]

Will be 
implemented

Ensuring that San Francisco has the 
infrastructure and resources to be well 
prepared to fight fires in all parts of San 
Francisco is something that will be a focus of 
the next 10-Year Capital Plan. Per 
Administrative Code 3.20, that Plan must be 
submitted to the Mayor and Board no later 
than March 1 of each odd-numbered year for 
approval no later than May 1. The requested 
presentation would be delivered as part of that 
Plan’s submission to enable holistic planning 
across San Francisco’s resilience challenges. 
Updates available on this timeline would be 
included. The City cannot discuss the project 
and timeline until the ESER 2020 plan passes. 
For this reason, the City will sync this 
recommendation with the Capital Plan, and 
push back the timeline to December 31, 2021. 



Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F4 The City’s high-pressure emergency water 
supply system, known as the Auxiliary Water 
Supply System (AWSS), does not cover large 
parts of Supervisorial Districts 1, 4, 7 and 11, 
roughly one-third of the City’s developed area. 
As a result, these districts are not adequately 
protected from fires after a major earthquake.

General Manager, San 
Francisco Public Utilities 
Commission
[September 15, 2019]

Agree with the 
finding

The SFPUC, SFFD, and San Francisco Public 
Works (SFPW) are committed to increasing fire 
protection throughout San Francisco. Since the 
passage of the first Earthquake Safety and 
Emergency Response Bond in 2010, the three 
agencies have been implementing projects to 
improve the AWSS system’s seismic reliability 
and range of coverage. Enhancing the AWSS 
range of coverage to all areas of the City would 
require the allocation of funds to do so. The 
three agencies will continue to develop and 
implement projects utilizing new and proven 
technologies that improve upon the original 
system design. There have been many 
advancements in earthquake resistant pipeline 
design and materials, hydrants, and seismic 
valves since the early 1900s, and the City 
intends to use the best possible technology 
available to meet the performance standards of 
the SFFD.

R2
[for F1-F6]

The plan discussed in Recommendation R1 
should include a detailed proposal, including 
financing sources, for the installation within 15 
years of a high-pressure, multi-sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, i.e., by no later than June 30, 2034.

General Manager, San 
Francisco Public Utilities 
Commission
[September 15, 2019]

Requires further 
analysis

The commitment of sources for specific uses on 
specific timelines for San Francisco’s public 
infrastructure is the work of the 10-Year Capital 
Plan. The plan discussed in Recommendation 1 
will be acknowledged in the Capital Plan, and 
based on analysis, will be done on the capital 
plan timeline. The capital planning process 
gathers, documents, and balances planned 
funding for needs across the public 
infrastructure portfolio and across San 
Francisco’s resilience challenges. The Capital 
Plan has longstanding funding principles to 
guide the prioritization of public infrastructure 
investments. These investments are tiered: (1) 
address legal and/or regulatory mandates; (2) 
ensure public safety and enhance resilience; (3) 
preserve assets and promote sustainability; (4) 
advance planned and programmatic needs; and 
(5) promote economic development. In the 
next 10-Year Capital Plan and those that follow, 
the City will continue to analyze priority 
projects and programs and identify sources to 
advance those priorities. Committing to entirely 
funding a single program out of context and 
without regard for the trade-offs of that 
commitment would be out of step with the 
City’s longstanding and highly regarded capital 
planning process and likely create significant 
vulnerabilities elsewhere in the portfolio.

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F5 A high-pressure, multi-sourced, seismically safe 
emergency firefighting water supply will be 
costly but is essential to protect the City.

General Manager, San 
Francisco Public Utilities 
Commission
[September 15, 2019]

Agree with the 
finding

As the City considers what is essential to 
protect San Francisco, it is important to 
acknowledge our multiple, complex resilience 
challenges. These challenges are documented 
in the Resilient SF strategy (2016) and underlie 
the strategic efforts of our capital investments 
as represented in the 10-Year Capital Plan (last 
updated 2019). These challenges are: 
Earthquakes, Sea Level Rise/Climate Change, 
Aging Infrastructure, Unaffordability, and Social 
Inequity. All of these challenges represent 
meaningful threats to San Franciscans, their 
property, and their ability to make a life in the 
city. In making decisions about priority 
investments, San Francisco must keep an eye 
on all of these challenges, identify the areas of 
greatest need across them, and make progress 
on all fronts simultaneously. The City has taken 
significant steps since 2010 to ensure that the 
City has a high-pressure multi-sourced, 
seismically safe EFWS. Since the passage of the 
first Earthquake Safety and Emergency 
Response Bond in 2010, SFPUC, SFFD, SF Public 
Works have been implementing projects to 
improve the system’s seismic reliability and 
range of coverage. The three agencies will 
continue to implement projects utilizing new 
and proven technologies that improve upon the 
original system design.   

R1
[for F1-F6]

By no later than December 31, 2020, the Mayor, 
the SFPUC, the SFFD, and the Office of 
Resilience and Capital Planning should jointly 
present to the Board of Supervisors a detailed 
plan to ensure the City is well prepared to fight 
fires in all parts of San Francisco in the event of 
a 1906-magnitude (7.8) earthquake.

General Manager, San 
Francisco Public Utilities 
Commission
[September 15, 2019]

Will be 
implemented

Ensuring that San Francisco has the 
infrastructure and resources to be well 
prepared to fight fires in all parts of San 
Francisco is something that will be a focus of 
the next 10-Year Capital Plan. Per 
Administrative Code 3.20, that Plan must be 
submitted to the Mayor and Board no later 
than March 1 of each odd-numbered year for 
approval no later than May 1. The requested 
presentation would be delivered as part of that 
Plan’s submission to enable holistic planning 
across San Francisco’s resilience challenges. 
Updates available on this timeline would be 
included. The City cannot discuss the project 
and timeline until the ESER 2020 plan passes. 
For this reason, the City will sync this 
recommendation with the Capital Plan, and 
push back the timeline to December 31, 2021. 

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F5 A high-pressure, multi-sourced, seismically safe 
emergency firefighting water supply will be 
costly but is essential to protect the City.

General Manager, San 
Francisco Public Utilities 
Commission
[September 15, 2019]

Agree with the 
finding

As the City considers what is essential to 
protect San Francisco, it is important to 
acknowledge our multiple, complex resilience 
challenges. These challenges are documented 
in the Resilient SF strategy (2016) and underlie 
the strategic efforts of our capital investments 
as represented in the 10-Year Capital Plan (last 
updated 2019). These challenges are: 
Earthquakes, Sea Level Rise/Climate Change, 
Aging Infrastructure, Unaffordability, and Social 
Inequity. All of these challenges represent 
meaningful threats to San Franciscans, their 
property, and their ability to make a life in the 
city. In making decisions about priority 
investments, San Francisco must keep an eye 
on all of these challenges, identify the areas of 
greatest need across them, and make progress 
on all fronts simultaneously. The City has taken 
significant steps since 2010 to ensure that the 
City has a high-pressure multi-sourced, 
seismically safe EFWS. Since the passage of the 
first Earthquake Safety and Emergency 
Response Bond in 2010, SFPUC, SFFD, SF Public 
Works have been implementing projects to 
improve the system’s seismic reliability and 
range of coverage. The three agencies will 
continue to implement projects utilizing new 
and proven technologies that improve upon the 
original system design.   

R2
[for F1-F6]

The plan discussed in Recommendation R1 
should include a detailed proposal, including 
financing sources, for the installation within 15 
years of a high-pressure, multi-sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, i.e., by no later than June 30, 2034.

General Manager, San 
Francisco Public Utilities 
Commission
[September 15, 2019]

Requires further 
analysis

The commitment of sources for specific uses on 
specific timelines for San Francisco’s public 
infrastructure is the work of the 10-Year Capital 
Plan. The plan discussed in Recommendation 1 
will be acknowledged in the Capital Plan, and 
based on analysis, will be done on the capital 
plan timeline. The capital planning process 
gathers, documents, and balances planned 
funding for needs across the public 
infrastructure portfolio and across San 
Francisco’s resilience challenges. The Capital 
Plan has longstanding funding principles to 
guide the prioritization of public infrastructure 
investments. These investments are tiered: (1) 
address legal and/or regulatory mandates; (2) 
ensure public safety and enhance resilience; (3) 
preserve assets and promote sustainability; (4) 
advance planned and programmatic needs; and 
(5) promote economic development. In the 
next 10-Year Capital Plan and those that follow, 
the City will continue to analyze priority 
projects and programs and identify sources to 
advance those priorities. Committing to entirely 
funding a single program out of context and 
without regard for the trade-offs of that 
commitment would be out of step with the 
City’s longstanding and highly regarded capital 
planning process and likely create significant 
vulnerabilities elsewhere in the portfolio.

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F6 Unless the City increases funding levels, it will 
be several decades (i.e., after the USGS predicts 
one or more major earthquakes will occur) 
before the southern parts of the City have a 
high-pressure, multi-sourced, seismically safe 
emergency firefighting water supply.

General Manager, San 
Francisco Public Utilities 
Commission
[September 15, 2019]

Disagree, wholly Decisions about programming and funding 
levels of future ESER bonds and other 
complementary sources that could support the 
expansion of the AWSS have yet to be made. 

R1
[for F1-F6]

By no later than December 31, 2020, the Mayor, 
the SFPUC, the SFFD, and the Office of 
Resilience and Capital Planning should jointly 
present to the Board of Supervisors a detailed 
plan to ensure the City is well prepared to fight 
fires in all parts of San Francisco in the event of 
a 1906-magnitude (7.8) earthquake.

General Manager, San 
Francisco Public Utilities 
Commission
[September 15, 2019]

Will be 
implemented

Ensuring that San Francisco has the 
infrastructure and resources to be well 
prepared to fight fires in all parts of San 
Francisco is something that will be a focus of 
the next 10-Year Capital Plan. Per 
Administrative Code 3.20, that Plan must be 
submitted to the Mayor and Board no later 
than March 1 of each odd-numbered year for 
approval no later than May 1. The requested 
presentation would be delivered as part of that 
Plan’s submission to enable holistic planning 
across San Francisco’s resilience challenges. 
Updates available on this timeline would be 
included. The City cannot discuss the project 
and timeline until the ESER 2020 plan passes. 
For this reason, the City will sync this 
recommendation with the Capital Plan, and 
push back the timeline to December 31, 2021. 

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F6 Unless the City increases funding levels, it will 
be several decades (i.e., after the USGS predicts 
one or more major earthquakes will occur) 
before the southern parts of the City have a 
high-pressure, multi-sourced, seismically safe 
emergency firefighting water supply.

General Manager, San 
Francisco Public Utilities 
Commission
[September 15, 2019]

Disagree, wholly Decisions about programming and funding 
levels of future ESER bonds and other 
complementary sources that could support the 
expansion of the AWSS have yet to be made. 

R2
[for F1-F6]

The plan discussed in Recommendation R1 
should include a detailed proposal, including 
financing sources, for the installation within 15 
years of a high-pressure, multi-sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, i.e., by no later than June 30, 2034.

General Manager, San 
Francisco Public Utilities 
Commission
[September 15, 2019]

Requires further 
analysis

The commitment of sources for specific uses on 
specific timelines for San Francisco’s public 
infrastructure is the work of the 10-Year Capital 
Plan. The plan discussed in Recommendation 1 
will be acknowledged in the Capital Plan, and 
based on analysis, will be done on the capital 
plan timeline. The capital planning process 
gathers, documents, and balances planned 
funding for needs across the public 
infrastructure portfolio and across San 
Francisco’s resilience challenges. The Capital 
Plan has longstanding funding principles to 
guide the prioritization of public infrastructure 
investments. These investments are tiered: (1) 
address legal and/or regulatory mandates; (2) 
ensure public safety and enhance resilience; (3) 
preserve assets and promote sustainability; (4) 
advance planned and programmatic needs; and 
(5) promote economic development. In the 
next 10-Year Capital Plan and those that follow, 
the City will continue to analyze priority 
projects and programs and identify sources to 
advance those priorities. Committing to entirely 
funding a single program out of context and 
without regard for the trade-offs of that 
commitment would be out of step with the 
City’s longstanding and highly regarded capital 
planning process and likely create significant 
vulnerabilities elsewhere in the portfolio.



Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F8 Redundancy is an important feature of an 
emergency firefighting water system.

General Manager, San 
Francisco Public Utilities 
Commission
[September 15, 2019]

Agree with the 
finding

R6
[for F8-F9]

The SFPUC, the SFFD and the SF Department of 
the Environment should study adding salt-
water pump stations to improve the 
redundancy of water sources, especially on the 
west side.  Findings and recommendations from 
this study should be presented to the Board of 
Supervisors by no later than June 30, 2021.

General Manager, San 
Francisco Public Utilities 
Commission
[September 15, 2019]

Will be 
implemented

SFPUC and SFFD will complete this study by 
June 30, 2021.

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F9 Current plans to extend protections to the 
western part of the City do not include any high-
pressure water sources north of Golden Gate 
Park.

General Manager, San 
Francisco Public Utilities 
Commission
[September 15, 2019]

Disagree, partially While it is true that the SFPUC and SFFD are 
studying four potential water sources proposed 
to supply a potable EFWS on the west side of 
the City, which are not located north of Golden 
Gate Park, which by no means would reduce 
the proposed system's resiliency, reliability, 
performance, or ability to provide abundant 
high-pressure water for fire suppression to the 
Richmond District after a seismic event. San 
Francisco is unique in that there are 11 in-city 
reservoirs, with a total water capacity of 
approximately 413,000,000 gallons. 
Additionally, Lake Merced, also located within 
City Limits, has an additional approximately 
1,000,000,000 gallons. The potable EFWS 
system for the Westside of San Francisco that is 
being developed and analyzed would provide 
that the new EFWS pipeline in the Sunset and 
Richmond Districts could be supplied from four 
sources of water at two locations. The first two 
water sources could be supplied to the EFWS 
pipeline via a 30,000 gallon per minute pump 
station in the vicinity of Lake Merced. The two 
sources being studied for this pump station are 
Lake Merced, which has a water supply of 
approximately one billion gallons, and a 60” 
seismically resilient SFPUC Hetch Hetchy 
Regional Water System pipeline. The proposed 
potable EFWS also is analyzing the inclusion of 
a second 30,000 gallons per minute pump 
t ti  i  th  i i it  f th  SFPUC’  S t 

R6
[for F8-F9]

The SFPUC, the SFFD and the SF Department of 
the Environment should study adding salt-
water pump stations to improve the 
redundancy of water sources, especially on the 
west side.  Findings and recommendations from 
this study should be presented to the Board of 
Supervisors by no later than June 30, 2021.

General Manager, San 
Francisco Public Utilities 
Commission
[September 15, 2019]

Will be 
implemented

SFPUC and SFFD will complete this study by 
June 30, 2021.

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F10 The “reliability scores” being used by the SFPUC 
impart an overly optimistic impression of the 
protection provided.

General Manager, San 
Francisco Public Utilities 
Commission
[September 15, 2019]

Disagree, partially Fire Response Areas (FRAs) were utilized by 
SFPUC and SFFD in the planning study CS-199. 
This study divided the City into areas based on 
those defined by the SFFD for initial alarm 
response and were called Fire Response Areas 
(FRAs). Probable fire demands were developed 
for each FRA using 1000 sets of fire demands 
generated by Charles Scawthorn, PhD using a 
Monte Carlo analysis of fire ignitions and fire 
growth using the ground motions from the 
design earthquake (7.8 magnitude). The fire 
ignitions were generated using methods similar 
to those used for the Community Action Plan 
for Seismic Safety (CAPSS) study (ATC 2010). 
The fire ignitions subsequently were used to 
develop water demands that were aggregated 
into the likely fire demands for each FRA. The 
water supplies for each FRA were developed 
using the reliability modeling tool GIRAFFE, 
developed at Cornell University by Professor 
Thomas D. O’Rourke. GIRAFFE performs internal 
Monte Carlo analysis to damage pipes in the 
system for multiple scenarios. The water 
supplies developed by GIRAFFE were 
aggregated into the likely water supplies for 
each FRA. It should be noted that the likely 
water supplies for each FRA assumed no water 
from the City's municipal water system 
(MWSS), which is quite conservative and highly 
unlikely even after a seismic event. The 

li bilit   f  h FRA i  l l t d i  

R7
[for F10]

The SFPUC should (a) continue its efforts to 
complete a more detailed analysis of 
emergency firefighting water needs (including 
above-the-median needs) by neighborhood, 
and not just by FRA, and (b) present a 
completed analysis to the Board of Supervisors 
by no later than June 30, 2021.

General Manager, San 
Francisco Public Utilities 
Commission
[September 15, 2019]

Will be 
implemented

SFPUC and SFFD will complete this analysis by 
June 30, 2021.

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F11 The City does not have a timeline to fund and 
complete development of a high-pressure, 
multi-sourced, seismically safe emergency 
water supply for all parts of the City, including 
poor neighborhoods that historically have not 
been as well protected as the downtown 
business district and many richer 
neighborhoods.

General Manager, San 
Francisco Public Utilities 
Commission
[September 15, 2019]

Disagree, partially The EFWS was built after the 1906 earthquake, 
and its location, primarily in the northeast 
portion of San Francisco, corresponds to the 
location of the majority of the city’s population 
at that time. Since 2010, the SFPUC, SFFD, and 
Public Works have made critical improvements 
to the existing EFWS system. Expanding the 
EFWS prior to ensuring that the existing EFWS 
is resilient and reliable would have contradicted 
best engineering practices. The SFPUC and SFFD 
are developing plans that would implement a 
resilient, robust, and redundant potable EFWS 
for the Westside of San Francisco. The potable 
EFWS that is being developed and analyzed 
would propose  the best method for bringing a 
robust and resilient high-pressure firefighting 
water system to the Western neighborhoods in 
San Francisco that is capable of providing water 
to the SFFD firefighters at the high-pressure 
needed for firefighters to combat large fires 
after a seismic event, and is likely to include 
over 14 miles of new EFWS pipelines and 
potentially two new pump stations likely to be 
supplied by four water sources. The SFPUC and 
SFFD’s potable EFWS is being designed in a 
manner that allows for agility and the flexibility 
to add new technologies and water sources, 
and in a manner that allows the piping network 
to be extended in the future to serve additional 
areas.                                                                                                    

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F12 The SFPUC has not developed a number of the 
routine maintenance plans recommended in a 
2014 report (CS-199), and has not adequately 
defined which AWSS valves are “critical” and 
therefore require increased attention.

General Manager, San 
Francisco Public Utilities 
Commission
[September 15, 2019]

Disagree, wholly Since taking over maintenance responsibilities, 
SFPUC has completed significant maintenance 
activities. For example, on a monthly basis, staff 
from the SFPUC test both Pump Station #1 and 
Pump Station #2. There are 6 maintenance 
recommendations provided in the CS-199 study 
as shown below in Table 7-1 from CS-199. The 
SFPUC has developed several of the routine 
maintenance plans recommended in the report 
or has determined the recommended 
maintenance practice is not necessary (i.e. 
flushing of a non-potable water system).                                                                                                                                 

Maintenance Recommendations, CS. 199 Task 
11 TM:                                                                                                                                                     
Maintenance Recommendation 1: Confirm that 
all AWSS assets are entered into CDD's asset 
management system and PM's are established                                                                                                                                                                                                                                 
SFPUC Response: All AWSS asset locations are 
entered into CDD's Maximo and GIS databases. 
PM's are established for regular maintenance.                                                                                                                                                                                                                       

Maintenance Recommendation 2: Perform 
Regular maintenance and testing                                                                                             
SFPUC Response: According to SFPUC Maximo 
maintenance/testing records, regular 
maintenance and testing is performed in 
accordance with maintenance plans.                                                                                                                                                                        

Maintenance Recommendation 3: Check, flush 
d i  ll ti  ti  l l                                                                       

R9
[for F12]

By no later than December 31, 2020 the SFPUC, 
with the advice and subject to the approval of 
the SFFD, should (a) implement “best practices” 
for the maintenance of AWSS assets, and (b) 
redefine which AWSS valves in the system are 
“critical,” and, therefore, require more 
attention and priority in the SFPUC’s 
maintenance plans.

General Manager, San 
Francisco Public Utilities 
Commission
[September 15, 2019]

Has been 
implemented

(a) SFPUC implements “best practices” for the 
maintenance of AWSS assets in collaboration 
with SFFD, and consistent with the terms of the 
Memorandum of Understanding Regarding 
Operation and Maintenance of San Francisco 
Water Supply Systems Related to Fire 
Suppression (MOU), SFPUC will seek SFFD’s 
written approval for “any modifications that 
could compromise”  the system’s function as a 
high pressure firefighting system (MOU, page 
2).
(b) The AWSS critical valves have been 
identified and will be exercised every year 
through the AWSS Critical Valve Exercise 
Program.



Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F13 In the 2015 MOU between the SFFD and the 
SFPUC, the two agencies agreed to conduct 
joint AWSS trainings annually, but there is no 
formal protocol outlining specific joint AWSS 
exercises or drills using hypothetical disaster 
scenarios, such as a major earthquake.

General Manager, San 
Francisco Public Utilities 
Commission
[September 15, 2019]

Disagree, partially There are no formal protocol outlining specific 
joint AWSS exercises or drills in the MOU; 
however, there are multiple opportunities to 
train together during operation, maintenance, 
and construction of improvement projects for 
the AWSS facilities as previously described in 
the response to the Grand Jury questions sent 
in May 2019.

The SFFD and SFPUC have had multiple field 
training opportunities during the maintenance 
and start-up testing of AWSS facilities in the last 
5 years.  For example, on December 20, 2018, 
SFFD and SFPUC personnel conducted 
emergency generator start-up procedures for 
Pump Station No. 2 (PS2). On April 5, 2018 
SFPUC and SFFD performed joint-department 
full-scale test of AWSS Pump Station No. 1 (PS1) 
including pumping seawater into an isolated 
section of the AWSS distribution through 
system hydrants.  On August 29, 2018, SFPUC, 
SFFD and DPW personnel conducted a seawater 
drafting drill and confirmation test from the 
new suction connection at Pier 50.  In addition, 
SFFD and SFPUC periodically test different 
facilities to assure systems are in good working 
order, and to train personnel on operations and 
joint-agency communications.  For example, a 
full-scale emergency exercise was performed 
between SFFD and SFPUC staff in January 2016 

t I l i  C k  hi h i l d th  Ph i  

R10
[for F13]

By no later than June 30, 2020, the 2015 MOU 
between the SFPUC and the SFFD should be 
amended to include a detailed roadmap for 
annual emergency response exercises, including 
simulated disaster and earthquake drills 
involving the AWSS and the PWSS.

General Manager, San 
Francisco Public Utilities 
Commission
[September 15, 2019]

Will be 
implemented

SFFD and SFPUC will work together to amend 
the MOU by June 30, 2020. 
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Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F1 Fires resulting from an earthquake represent a 
significant risk of widespread damage and 
potential loss of life in San Francisco.

Chief, San Francisco Fire 
Department
[September 15, 2019]

Agree with the 
finding

R1
[for F1-F6]

By no later than December 31, 2020, the Mayor, 
the SFPUC, the SFFD, and the Office of 
Resilience and Capital Planning should jointly 
present to the Board of Supervisors a detailed 
plan to ensure the City is well prepared to fight 
fires in all parts of San Francisco in the event of 
a 1906-magnitude (7.8) earthquake.

Chief, San Francisco Fire 
Department
[September 15, 2019]

Will be 
implemented

Ensuring that San Francisco has the 
infrastructure and resources to be well 
prepared to fight fires in all parts of San 
Francisco is something that will be a focus of 
the next 10-Year Capital Plan. Per 
Administrative Code 3.20, that Plan must be 
submitted to the Mayor and Board no later 
than March 1 of each odd-numbered year for 
approval no later than May 1. The requested 
presentation would be delivered as part of that 
Plan’s submission to enable holistic planning 
across San Francisco’s resilience challenges. 
Updates available on this timeline would be 
included. The City cannot discuss the project 
and timeline until the ESER 2020 plan passes. 
For this reason, the City will sync this 
recommendation with the Capital Plan, and 
push back the timeline to December 31, 2021. 

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F1 Fires resulting from an earthquake represent a 
significant risk of widespread damage and 
potential loss of life in San Francisco.

Chief, San Francisco Fire 
Department
[September 15, 2019]

Agree with the 
finding

R2
[for F1-F6]

The plan discussed in Recommendation R1 
should include a detailed proposal, including 
financing sources, for the installation within 15 
years of a high-pressure, multi-sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, i.e., by no later than June 30, 2034.

Chief, San Francisco Fire 
Department
[September 15, 2019]

Requires further 
analysis

The commitment of sources for specific uses on 
specific timelines for San Francisco’s public 
infrastructure is the work of the 10-Year Capital 
Plan. The plan discussed in Recommendation 1 
will be acknowledged in the Capital Plan, and 
based on analysis, will be done on the capital 
plan timeline. The capital planning process 
gathers, documents, and balances planned 
funding for needs across the public 
infrastructure portfolio and across San 
Francisco’s resilience challenges. The Capital 
Plan has longstanding funding principles to 
guide the prioritization of public infrastructure 
investments. These investments are tiered: (1) 
address legal and/or regulatory mandates; (2) 
ensure public safety and enhance resilience; (3) 
preserve assets and promote sustainability; (4) 
advance planned and programmatic needs; and 
(5) promote economic development. In the 
next 10-Year Capital Plan and those that follow, 
the City will continue to analyze priority 
projects and programs and identify sources to 
advance those priorities. Committing to entirely 
funding a single program out of context and 
without regard for the trade-offs of that 
commitment would be out of step with the 
City’s longstanding and highly regarded capital 
planning process and likely create significant 
vulnerabilities elsewhere in the portfolio.

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F2 The municipal water supply system (MWSS) is 
highly vulnerable to damage from a major 
earthquake and is not a reliable source for 
water supply for firefighting after a major 
earthquake.

Chief, San Francisco Fire 
Department
[September 15, 2019]

Disagree, partially The MWSS has been significantly upgraded in 
the last 15 years through the Water Supply 
Improvement Program (WSIP) initiated by the 
SFPUC. The goals of WSIP included to reduce 
vulnerability of the water system to damage 
from earthquakes and increase overall water 
system reliability. There were 35 in-city projects 
within the $4.8 billion-dollar program. The 
WSIP was the largest capital program ever 
undertaken by San Francisco, and one of the 
largest water infrastructure programs in the 
nation. Additionally, it is one of the only 
comprehensive and strategic infrastructure 
programs targeted specifically at improving a 
water system’s seismic reliability and resiliency. 
Additionally, it is unique because the WSIP 
utilized a 7.8 magnitude earthquake as its 
seismic Level of Service. 

R1
[for F1-F6]

By no later than December 31, 2020, the Mayor, 
the SFPUC, the SFFD, and the Office of 
Resilience and Capital Planning should jointly 
present to the Board of Supervisors a detailed 
plan to ensure the City is well prepared to fight 
fires in all parts of San Francisco in the event of 
a 1906-magnitude (7.8) earthquake.

Chief, San Francisco Fire 
Department
[September 15, 2019]

Will be 
implemented

Ensuring that San Francisco has the 
infrastructure and resources to be well 
prepared to fight fires in all parts of San 
Francisco is something that will be a focus of 
the next 10-Year Capital Plan. Per 
Administrative Code 3.20, that Plan must be 
submitted to the Mayor and Board no later 
than March 1 of each odd-numbered year for 
approval no later than May 1. The requested 
presentation would be delivered as part of that 
Plan’s submission to enable holistic planning 
across San Francisco’s resilience challenges. 
Updates available on this timeline would be 
included. The City cannot discuss the project 
and timeline until the ESER 2020 plan passes. 
For this reason, the City will sync this 
recommendation with the Capital Plan, and 
push back the timeline to December 31, 2021. 

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F2 The municipal water supply system (MWSS) is 
highly vulnerable to damage from a major 
earthquake and is not a reliable source for 
water supply for firefighting after a major 
earthquake.

Chief, San Francisco Fire 
Department
[September 15, 2019]

Disagree, partially The MWSS has been significantly upgraded in 
the last 15 years through the Water Supply 
Improvement Program (WSIP) initiated by the 
SFPUC. The goals of WSIP included to reduce 
vulnerability of the water system to damage 
from earthquakes and increase overall water 
system reliability. There were 35 in-city projects 
within the $4.8 billion-dollar program. The 
WSIP was the largest capital program ever 
undertaken by San Francisco, and one of the 
largest water infrastructure programs in the 
nation. Additionally, it is one of the only 
comprehensive and strategic infrastructure 
programs targeted specifically at improving a 
water system’s seismic reliability and resiliency. 
Additionally, it is unique because the WSIP 
utilized a 7.8 magnitude earthquake as its 
seismic Level of Service. 

R2
[for F1-F6]

The plan discussed in Recommendation R1 
should include a detailed proposal, including 
financing sources, for the installation within 15 
years of a high-pressure, multi-sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, i.e., by no later than June 30, 2034.

Chief, San Francisco Fire 
Department
[September 15, 2019]

Requires further 
analysis

The commitment of sources for specific uses on 
specific timelines for San Francisco’s public 
infrastructure is the work of the 10-Year Capital 
Plan. The plan discussed in Recommendation 1 
will be acknowledged in the Capital Plan, and 
based on analysis, will be done on the capital 
plan timeline. The capital planning process 
gathers, documents, and balances planned 
funding for needs across the public 
infrastructure portfolio and across San 
Francisco’s resilience challenges. The Capital 
Plan has longstanding funding principles to 
guide the prioritization of public infrastructure 
investments. These investments are tiered: (1) 
address legal and/or regulatory mandates; (2) 
ensure public safety and enhance resilience; (3) 
preserve assets and promote sustainability; (4) 
advance planned and programmatic needs; and 
(5) promote economic development. In the 
next 10-Year Capital Plan and those that follow, 
the City will continue to analyze priority 
projects and programs and identify sources to 
advance those priorities. Committing to entirely 
funding a single program out of context and 
without regard for the trade-offs of that 
commitment would be out of step with the 
City’s longstanding and highly regarded capital 
planning process and likely create significant 
vulnerabilities elsewhere in the portfolio.

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F3 Approximately 30 cisterns have recently been 
added with funds from ESER bonds, but cisterns 
only have up to about an hour of water supply 
and thus do not provide sufficient water for 
fighting fires following a major earthquake.

Chief, San Francisco Fire 
Department
[September 15, 2019]

Agree with the 
finding

Cisterns serve as one of many important tools 
for use by the SFFD in response to a disaster.  
Cistern locations are strategically located in the 
City in the event of a major conflagration to 
assist as a “Demarcation Line” on some of The 
City’s major thoroughfares. This was realized 
after the 1906 earthquake. With work 
accomplished through the ESER bond program, 
cisterns have been seismically improved 
throughout the City and the overall number of 
cisterns has increased to approximately 230, 
providing the Fire Department access to 
millions of gallons of water in an emergency. 

R1
[for F1-F6]

By no later than December 31, 2020, the Mayor, 
the SFPUC, the SFFD, and the Office of 
Resilience and Capital Planning should jointly 
present to the Board of Supervisors a detailed 
plan to ensure the City is well prepared to fight 
fires in all parts of San Francisco in the event of 
a 1906-magnitude (7.8) earthquake.

Chief, San Francisco Fire 
Department
[September 15, 2019]

Will be 
implemented

Ensuring that San Francisco has the 
infrastructure and resources to be well 
prepared to fight fires in all parts of San 
Francisco is something that will be a focus of 
the next 10-Year Capital Plan. Per 
Administrative Code 3.20, that Plan must be 
submitted to the Mayor and Board no later 
than March 1 of each odd-numbered year for 
approval no later than May 1. The requested 
presentation would be delivered as part of that 
Plan’s submission to enable holistic planning 
across San Francisco’s resilience challenges. 
Updates available on this timeline would be 
included. The City cannot discuss the project 
and timeline until the ESER 2020 plan passes. 
For this reason, the City will sync this 
recommendation with the Capital Plan, and 
push back the timeline to December 31, 2021. 



Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F3 Approximately 30 cisterns have recently been 
added with funds from ESER bonds, but cisterns 
only have up to about an hour of water supply 
and thus do not provide sufficient water for 
fighting fires following a major earthquake.

Chief, San Francisco Fire 
Department
[September 15, 2019]

Agree with the 
finding

Cisterns serve as one of many important tools 
for use by the SFFD in response to a disaster.  
Cistern locations are strategically located in the 
City in the event of a major conflagration to 
assist as a “Demarcation Line” on some of The 
City’s major thoroughfares. This was realized 
after the 1906 earthquake. With work 
accomplished through the ESER bond program, 
cisterns have been seismically improved 
throughout the City and the overall number of 
cisterns has increased to approximately 230, 
providing the Fire Department access to 
millions of gallons of water in an emergency. 

R2
[for F1-F6]

The plan discussed in Recommendation R1 
should include a detailed proposal, including 
financing sources, for the installation within 15 
years of a high-pressure, multi-sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, i.e., by no later than June 30, 2034.

Chief, San Francisco Fire 
Department
[September 15, 2019]

Requires further 
analysis

The commitment of sources for specific uses on 
specific timelines for San Francisco’s public 
infrastructure is the work of the 10-Year Capital 
Plan. The plan discussed in Recommendation 1 
will be acknowledged in the Capital Plan, and 
based on analysis, will be done on the capital 
plan timeline. The capital planning process 
gathers, documents, and balances planned 
funding for needs across the public 
infrastructure portfolio and across San 
Francisco’s resilience challenges. The Capital 
Plan has longstanding funding principles to 
guide the prioritization of public infrastructure 
investments. These investments are tiered: (1) 
address legal and/or regulatory mandates; (2) 
ensure public safety and enhance resilience; (3) 
preserve assets and promote sustainability; (4) 
advance planned and programmatic needs; and 
(5) promote economic development. In the 
next 10-Year Capital Plan and those that follow, 
the City will continue to analyze priority 
projects and programs and identify sources to 
advance those priorities. Committing to entirely 
funding a single program out of context and 
without regard for the trade-offs of that 
commitment would be out of step with the 
City’s longstanding and highly regarded capital 
planning process and likely create significant 
vulnerabilities elsewhere in the portfolio.

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F4 The City’s high-pressure emergency water 
supply system, known as the Auxiliary Water 
Supply System (AWSS), does not cover large 
parts of Supervisorial Districts 1, 4, 7 and 11, 
roughly one-third of the City’s developed area. 
As a result, these districts are not adequately 
protected from fires after a major earthquake.

Chief, San Francisco Fire 
Department
[September 15, 2019]

Agree with the 
finding

The SFPUC, SFFD, and San Francisco Public 
Works (SFPW) are committed to increasing fire 
protection throughout San Francisco. Since the 
passage of the first Earthquake Safety and 
Emergency Response Bond in 2010, the three 
agencies have been implementing projects to 
improve the AWSS system’s seismic reliability 
and range of coverage. Enhancing the AWSS 
range of coverage to all areas of the City would 
require the allocation of funds to do so. The 
three agencies will continue to develop and 
implement projects utilizing new and proven 
technologies that improve upon the original 
system design. There have been many 
advancements in earthquake resistant pipeline 
design and materials, hydrants, and seismic 
valves since the early 1900s, and the City 
intends to use the best possible technology 
available to meet the performance standards of 
the SFFD.

R1
[for F1-F6]

By no later than December 31, 2020, the Mayor, 
the SFPUC, the SFFD, and the Office of 
Resilience and Capital Planning should jointly 
present to the Board of Supervisors a detailed 
plan to ensure the City is well prepared to fight 
fires in all parts of San Francisco in the event of 
a 1906-magnitude (7.8) earthquake.

Chief, San Francisco Fire 
Department
[September 15, 2019]

Will be 
implemented

Ensuring that San Francisco has the 
infrastructure and resources to be well 
prepared to fight fires in all parts of San 
Francisco is something that will be a focus of 
the next 10-Year Capital Plan. Per 
Administrative Code 3.20, that Plan must be 
submitted to the Mayor and Board no later 
than March 1 of each odd-numbered year for 
approval no later than May 1. The requested 
presentation would be delivered as part of that 
Plan’s submission to enable holistic planning 
across San Francisco’s resilience challenges. 
Updates available on this timeline would be 
included. The City cannot discuss the project 
and timeline until the ESER 2020 plan passes. 
For this reason, the City will sync this 
recommendation with the Capital Plan, and 
push back the timeline to December 31, 2021. 

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F4 The City’s high-pressure emergency water 
supply system, known as the Auxiliary Water 
Supply System (AWSS), does not cover large 
parts of Supervisorial Districts 1, 4, 7 and 11, 
roughly one-third of the City’s developed area. 
As a result, these districts are not adequately 
protected from fires after a major earthquake.

Chief, San Francisco Fire 
Department
[September 15, 2019]

Agree with the 
finding

The SFPUC, SFFD, and San Francisco Public 
Works (SFPW) are committed to increasing fire 
protection throughout San Francisco. Since the 
passage of the first Earthquake Safety and 
Emergency Response Bond in 2010, the three 
agencies have been implementing projects to 
improve the AWSS system’s seismic reliability 
and range of coverage. Enhancing the AWSS 
range of coverage to all areas of the City would 
require the allocation of funds to do so. The 
three agencies will continue to develop and 
implement projects utilizing new and proven 
technologies that improve upon the original 
system design. There have been many 
advancements in earthquake resistant pipeline 
design and materials, hydrants, and seismic 
valves since the early 1900s, and the City 
intends to use the best possible technology 
available to meet the performance standards of 
the SFFD.

R2
[for F1-F6]

The plan discussed in Recommendation R1 
should include a detailed proposal, including 
financing sources, for the installation within 15 
years of a high-pressure, multi-sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, i.e., by no later than June 30, 2034.

Chief, San Francisco Fire 
Department
[September 15, 2019]

Requires further 
analysis

The commitment of sources for specific uses on 
specific timelines for San Francisco’s public 
infrastructure is the work of the 10-Year Capital 
Plan. The plan discussed in Recommendation 1 
will be acknowledged in the Capital Plan, and 
based on analysis, will be done on the capital 
plan timeline. The capital planning process 
gathers, documents, and balances planned 
funding for needs across the public 
infrastructure portfolio and across San 
Francisco’s resilience challenges. The Capital 
Plan has longstanding funding principles to 
guide the prioritization of public infrastructure 
investments. These investments are tiered: (1) 
address legal and/or regulatory mandates; (2) 
ensure public safety and enhance resilience; (3) 
preserve assets and promote sustainability; (4) 
advance planned and programmatic needs; and 
(5) promote economic development. In the 
next 10-Year Capital Plan and those that follow, 
the City will continue to analyze priority 
projects and programs and identify sources to 
advance those priorities. Committing to entirely 
funding a single program out of context and 
without regard for the trade-offs of that 
commitment would be out of step with the 
City’s longstanding and highly regarded capital 
planning process and likely create significant 
vulnerabilities elsewhere in the portfolio.

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F4 The City’s high-pressure emergency water 
supply system, known as the Auxiliary Water 
Supply System (AWSS), does not cover large 
parts of Supervisorial Districts 1, 4, 7 and 11, 
roughly one-third of the City’s developed area. 
As a result, these districts are not adequately 
protected from fires after a major earthquake.

Chief, San Francisco Fire 
Department
[September 15, 2019]

Agree with the 
finding

The SFPUC, SFFD, and San Francisco Public 
Works (SFPW) are committed to increasing fire 
protection throughout San Francisco. Since the 
passage of the first Earthquake Safety and 
Emergency Response Bond in 2010, the three 
agencies have been implementing projects to 
improve the AWSS system’s seismic reliability 
and range of coverage. Enhancing the AWSS 
range of coverage to all areas of the City would 
require the allocation of funds to do so. The 
three agencies will continue to develop and 
implement projects utilizing new and proven 
technologies that improve upon the original 
system design. There have been many 
advancements in earthquake resistant pipeline 
design and materials, hydrants, and seismic 
valves since the early 1900s, and the City 
intends to use the best possible technology 
available to meet the performance standards of 
the SFFD.

R5
[for F4]

The SFFD should strategically locate the 
majority of the PWSS hose tenders in areas that 
at present only have low-pressure hydrants 
and/or cisterns.

Chief, San Francisco Fire 
Department
[September 15, 2019]

Will be 
implemented

The Department is currently finalizing 
specifications for these units, after which they 
will go out to bid through the City’s 
procurement processes before construction.  It 
is anticipated the Department will take receipt 
of these units in the second half of 2020/early 
2021.  These hose tenders are a heavy-duty 
apparatus designed to be able to be deployed 
and moved throughout the City depending on 
need, giving the Department needed 
operational flexibility in its response.

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F5 A high-pressure, multi-sourced, seismically safe 
emergency firefighting water supply will be 
costly but is essential to protect the City.

Chief, San Francisco Fire 
Department
[September 15, 2019]

Agree with the 
finding

As the City considers what is essential to 
protect San Francisco, it is important to 
acknowledge our multiple, complex resilience 
challenges. These challenges are documented 
in the Resilient SF strategy (2016) and underlie 
the strategic efforts of our capital investments 
as represented in the 10-Year Capital Plan (last 
updated 2019). These challenges are: 
Earthquakes, Sea Level Rise/Climate Change, 
Aging Infrastructure, Unaffordability, and Social 
Inequity. All of these challenges represent 
meaningful threats to San Franciscans, their 
property, and their ability to make a life in the 
city. In making decisions about priority 
investments, San Francisco must keep an eye 
on all of these challenges, identify the areas of 
greatest need across them, and make progress 
on all fronts simultaneously. The City has taken 
significant steps since 2010 to ensure that the 
City has a high-pressure multi-sourced, 
seismically safe EFWS. Since the passage of the 
first Earthquake Safety and Emergency 
Response Bond in 2010, SFPUC, SFFD, SF Public 
Works have been implementing projects to 
improve the system’s seismic reliability and 
range of coverage. The three agencies will 
continue to implement projects utilizing new 
and proven technologies that improve upon the 
original system design.   

R1
[for F1-F6]

By no later than December 31, 2020, the Mayor, 
the SFPUC, the SFFD, and the Office of 
Resilience and Capital Planning should jointly 
present to the Board of Supervisors a detailed 
plan to ensure the City is well prepared to fight 
fires in all parts of San Francisco in the event of 
a 1906-magnitude (7.8) earthquake.

Chief, San Francisco Fire 
Department
[September 15, 2019]

Will be 
implemented

Ensuring that San Francisco has the 
infrastructure and resources to be well 
prepared to fight fires in all parts of San 
Francisco is something that will be a focus of 
the next 10-Year Capital Plan. Per 
Administrative Code 3.20, that Plan must be 
submitted to the Mayor and Board no later 
than March 1 of each odd-numbered year for 
approval no later than May 1. The requested 
presentation would be delivered as part of that 
Plan’s submission to enable holistic planning 
across San Francisco’s resilience challenges. 
Updates available on this timeline would be 
included. The City cannot discuss the project 
and timeline until the ESER 2020 plan passes. 
For this reason, the City will sync this 
recommendation with the Capital Plan, and 
push back the timeline to December 31, 2021. 



Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F5 A high-pressure, multi-sourced, seismically safe 
emergency firefighting water supply will be 
costly but is essential to protect the City.

Chief, San Francisco Fire 
Department
[September 15, 2019]

Agree with the 
finding

As the City considers what is essential to 
protect San Francisco, it is important to 
acknowledge our multiple, complex resilience 
challenges. These challenges are documented 
in the Resilient SF strategy (2016) and underlie 
the strategic efforts of our capital investments 
as represented in the 10-Year Capital Plan (last 
updated 2019). These challenges are: 
Earthquakes, Sea Level Rise/Climate Change, 
Aging Infrastructure, Unaffordability, and Social 
Inequity. All of these challenges represent 
meaningful threats to San Franciscans, their 
property, and their ability to make a life in the 
city. In making decisions about priority 
investments, San Francisco must keep an eye 
on all of these challenges, identify the areas of 
greatest need across them, and make progress 
on all fronts simultaneously. The City has taken 
significant steps since 2010 to ensure that the 
City has a high-pressure multi-sourced, 
seismically safe EFWS. Since the passage of the 
first Earthquake Safety and Emergency 
Response Bond in 2010, SFPUC, SFFD, SF Public 
Works have been implementing projects to 
improve the system’s seismic reliability and 
range of coverage. The three agencies will 
continue to implement projects utilizing new 
and proven technologies that improve upon the 
original system design.   

R2
[for F1-F6]

The plan discussed in Recommendation R1 
should include a detailed proposal, including 
financing sources, for the installation within 15 
years of a high-pressure, multi-sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, i.e., by no later than June 30, 2034.

Chief, San Francisco Fire 
Department
[September 15, 2019]

Requires further 
analysis

The commitment of sources for specific uses on 
specific timelines for San Francisco’s public 
infrastructure is the work of the 10-Year Capital 
Plan. The plan discussed in Recommendation 1 
will be acknowledged in the Capital Plan, and 
based on analysis, will be done on the capital 
plan timeline. The capital planning process 
gathers, documents, and balances planned 
funding for needs across the public 
infrastructure portfolio and across San 
Francisco’s resilience challenges. The Capital 
Plan has longstanding funding principles to 
guide the prioritization of public infrastructure 
investments. These investments are tiered: (1) 
address legal and/or regulatory mandates; (2) 
ensure public safety and enhance resilience; (3) 
preserve assets and promote sustainability; (4) 
advance planned and programmatic needs; and 
(5) promote economic development. In the 
next 10-Year Capital Plan and those that follow, 
the City will continue to analyze priority 
projects and programs and identify sources to 
advance those priorities. Committing to entirely 
funding a single program out of context and 
without regard for the trade-offs of that 
commitment would be out of step with the 
City’s longstanding and highly regarded capital 
planning process and likely create significant 
vulnerabilities elsewhere in the portfolio.

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F6 Unless the City increases funding levels, it will 
be several decades (i.e., after the USGS predicts 
one or more major earthquakes will occur) 
before the southern parts of the City have a 
high-pressure, multi-sourced, seismically safe 
emergency firefighting water supply.

Chief, San Francisco Fire 
Department
[September 15, 2019]

Disagree, wholly Decisions about programming and funding 
levels of future ESER bonds and other 
complementary sources that could support the 
expansion of the AWSS have yet to be made. 

R1
[for F1-F6]

By no later than December 31, 2020, the Mayor, 
the SFPUC, the SFFD, and the Office of 
Resilience and Capital Planning should jointly 
present to the Board of Supervisors a detailed 
plan to ensure the City is well prepared to fight 
fires in all parts of San Francisco in the event of 
a 1906-magnitude (7.8) earthquake.

Chief, San Francisco Fire 
Department
[September 15, 2019]

Will be 
implemented

Ensuring that San Francisco has the 
infrastructure and resources to be well 
prepared to fight fires in all parts of San 
Francisco is something that will be a focus of 
the next 10-Year Capital Plan. Per 
Administrative Code 3.20, that Plan must be 
submitted to the Mayor and Board no later 
than March 1 of each odd-numbered year for 
approval no later than May 1. The requested 
presentation would be delivered as part of that 
Plan’s submission to enable holistic planning 
across San Francisco’s resilience challenges. 
Updates available on this timeline would be 
included. The City cannot discuss the project 
and timeline until the ESER 2020 plan passes. 
For this reason, the City will sync this 
recommendation with the Capital Plan, and 
push back the timeline to December 31, 2021. 

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F6 Unless the City increases funding levels, it will 
be several decades (i.e., after the USGS predicts 
one or more major earthquakes will occur) 
before the southern parts of the City have a 
high-pressure, multi-sourced, seismically safe 
emergency firefighting water supply.

Chief, San Francisco Fire 
Department
[September 15, 2019]

Disagree, wholly Decisions about programming and funding 
levels of future ESER bonds and other 
complementary sources that could support the 
expansion of the AWSS have yet to be made. 

R2
[for F1-F6]

The plan discussed in Recommendation R1 
should include a detailed proposal, including 
financing sources, for the installation within 15 
years of a high-pressure, multi-sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, i.e., by no later than June 30, 2034.

Chief, San Francisco Fire 
Department
[September 15, 2019]

Requires further 
analysis

The commitment of sources for specific uses on 
specific timelines for San Francisco’s public 
infrastructure is the work of the 10-Year Capital 
Plan. The plan discussed in Recommendation 1 
will be acknowledged in the Capital Plan, and 
based on analysis, will be done on the capital 
plan timeline. The capital planning process 
gathers, documents, and balances planned 
funding for needs across the public 
infrastructure portfolio and across San 
Francisco’s resilience challenges. The Capital 
Plan has longstanding funding principles to 
guide the prioritization of public infrastructure 
investments. These investments are tiered: (1) 
address legal and/or regulatory mandates; (2) 
ensure public safety and enhance resilience; (3) 
preserve assets and promote sustainability; (4) 
advance planned and programmatic needs; and 
(5) promote economic development. In the 
next 10-Year Capital Plan and those that follow, 
the City will continue to analyze priority 
projects and programs and identify sources to 
advance those priorities. Committing to entirely 
funding a single program out of context and 
without regard for the trade-offs of that 
commitment would be out of step with the 
City’s longstanding and highly regarded capital 
planning process and likely create significant 
vulnerabilities elsewhere in the portfolio.

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F6 Unless the City increases funding levels, it will 
be several decades (i.e., after the USGS predicts 
one or more major earthquakes will occur) 
before the southern parts of the City have a 
high-pressure, multi-sourced, seismically safe 
emergency firefighting water supply.

Chief, San Francisco Fire 
Department
[September 15, 2019]

Disagree, wholly Decisions about programming and funding 
levels of future ESER bonds and other 
complementary sources that could support the 
expansion of the AWSS have yet to be made. 

R4
[for F6-F7]

As interim measure, by no later than June 30, 
2021, the City should purchase the 20 new 
PWSS hose tenders being requested by the 
SFFD, to replace and expand its currently 
inadequate inventory.

Chief, San Francisco Fire 
Department
[September 15, 2019]

Requires further 
analysis

The Fire Department has been allocated 
funding to purchase five units through funds 
from the FY19-20 City budget and an allocation 
from the State.  The Department is currently 
working with the Office of Contract 
Administration to develop a multi-year term 
contract for hose tenders so in the case that 
additional funding is secured in future years, 
the Department will be able to reduce the 
amount of time for procurement of the 
apparatus. Each hose tender cost $1 million 
each, and we need to weigh purchase of 
additional hose tenders to other budget 
request and priority. 

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F7 The existing Portable Water Supply System 
(PWSS) inventory is inadequate.  Investing in 
more PWSS hose tenders would provide a 
relatively quick, cost-effective interim means to 
improve protection of the southern and 
western parts of the City until a high-pressure, 
multi-sourced, seismically safe emergency 
water supply can be developed in those areas.

Chief, San Francisco Fire 
Department
[September 15, 2019]

Agree with the 
finding

The Fire Department has been allocated 
funding to purchase five units through funds 
from the FY19-20 City budget and an allocation 
from the State. While the Department currently 
has five older hose tenders spread-out 
throughout the City, these new units are much 
more modern and provide the Department with 
a number of operational benefits, including the 
following: the capability of pumping and 
drafting water from any water source; 
extending the current AWSS system 
infrastructure; carrying 6,000 feet of hose for 
deployment; a 5,500 gallon per minute (GPM) 
on-board water pump and a 3,000 GPM 
portable submersible water pump; on-board 
monitor with a 525 foot reach; and four wheel 
drive.  In addition, the Department has been 
successful in advocating and receiving Federal 
grant funds to assist with purchasing various 
PWSS equipment (valves, hose, ramps, etc.), 
and will continue to advocate for alternative 
sources of funding to increase the inventory of 
PWSS equipment.

R4
[for F6-F7]

As interim measure, by no later than June 30, 
2021, the City should purchase the 20 new 
PWSS hose tenders being requested by the 
SFFD, to replace and expand its currently 
inadequate inventory.

Chief, San Francisco Fire 
Department
[September 15, 2019]

Requires further 
analysis

The Fire Department has been allocated 
funding to purchase five units through funds 
from the FY19-20 City budget and an allocation 
from the State.  The Department is currently 
working with the Office of Contract 
Administration to develop a multi-year term 
contract for hose tenders so in the case that 
additional funding is secured in future years, 
the Department will be able to reduce the 
amount of time for procurement of the 
apparatus. Each hose tender cost $1 million 
each, and we need to weigh purchase of 
additional hose tenders to other budget 
request and priority. 

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F8 Redundancy is an important feature of an 
emergency firefighting water system.

Chief, San Francisco Fire 
Department
[September 15, 2019]

Agree with the 
finding

R6
[for F8-F9]

The SFPUC, the SFFD and the SF Department of 
the Environment should study adding salt-
water pump stations to improve the 
redundancy of water sources, especially on the 
west side.  Findings and recommendations from 
this study should be presented to the Board of 
Supervisors by no later than June 30, 2021.

Chief, San Francisco Fire 
Department
[September 15, 2019]

Will be 
implemented

SFPUC and SFFD will complete this study by 
June 30, 2021.



Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F9 Current plans to extend protections to the 
western part of the City do not include any high-
pressure water sources north of Golden Gate 
Park.

Chief, San Francisco Fire 
Department
[September 15, 2019]

Disagree, partially While it is true that the SFPUC and SFFD are 
studying four potential water sources proposed 
to supply a potable EFWS on the west side of 
the City, which are not located north of Golden 
Gate Park, which by no means would reduce 
the proposed system's resiliency, reliability, 
performance, or ability to provide abundant 
high-pressure water for fire suppression to the 
Richmond District after a seismic event. San 
Francisco is unique in that there are 11 in-city 
reservoirs, with a total water capacity of 
approximately 413,000,000 gallons. 
Additionally, Lake Merced, also located within 
City Limits, has an additional approximately 
1,000,000,000 gallons. The potable EFWS 
system for the Westside of San Francisco that is 
being developed and analyzed would provide 
that the new EFWS pipeline in the Sunset and 
Richmond Districts could be supplied from four 
sources of water at two locations. The first two 
water sources could be supplied to the EFWS 
pipeline via a 30,000 gallon per minute pump 
station in the vicinity of Lake Merced. The two 
sources being studied for this pump station are 
Lake Merced, which has a water supply of 
approximately one billion gallons, and a 60” 
seismically resilient SFPUC Hetch Hetchy 
Regional Water System pipeline. The proposed 
potable EFWS also is analyzing the inclusion of 
a second 30,000 gallons per minute pump 
t ti  i  th  i i it  f th  SFPUC’  S t 

R6
[for F8-F9]

The SFPUC, the SFFD and the SF Department of 
the Environment should study adding salt-
water pump stations to improve the 
redundancy of water sources, especially on the 
west side.  Findings and recommendations from 
this study should be presented to the Board of 
Supervisors by no later than June 30, 2021.

Chief, San Francisco Fire 
Department
[September 15, 2019]

Will be 
implemented

SFPUC and SFFD will complete this study by 
June 30, 2021.

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F10 The “reliability scores” being used by the SFPUC 
impart an overly optimistic impression of the 
protection provided.

Chief, San Francisco Fire 
Department
[September 15, 2019]

Disagree, partially Fire Response Areas (FRAs) were utilized by 
SFPUC and SFFD in the planning study CS-199. 
This study divided the City into areas based on 
those defined by the SFFD for initial alarm 
response and were called Fire Response Areas 
(FRAs). Probable fire demands were developed 
for each FRA using 1000 sets of fire demands 
generated by Charles Scawthorn, PhD using a 
Monte Carlo analysis of fire ignitions and fire 
growth using the ground motions from the 
design earthquake (7.8 magnitude). The fire 
ignitions were generated using methods similar 
to those used for the Community Action Plan 
for Seismic Safety (CAPSS) study (ATC 2010). 
The fire ignitions subsequently were used to 
develop water demands that were aggregated 
into the likely fire demands for each FRA. The 
water supplies for each FRA were developed 
using the reliability modeling tool GIRAFFE, 
developed at Cornell University by Professor 
Thomas D. O’Rourke. GIRAFFE performs internal 
Monte Carlo analysis to damage pipes in the 
system for multiple scenarios. The water 
supplies developed by GIRAFFE were 
aggregated into the likely water supplies for 
each FRA. It should be noted that the likely 
water supplies for each FRA assumed no water 
from the City's municipal water system 
(MWSS), which is quite conservative and highly 
unlikely even after a seismic event. The 

li bilit   f  h FRA i  l l t d i  

R7
[for F10]

The SFPUC should (a) continue its efforts to 
complete a more detailed analysis of 
emergency firefighting water needs (including 
above-the-median needs) by neighborhood, 
and not just by FRA, and (b) present a 
completed analysis to the Board of Supervisors 
by no later than June 30, 2021.

Chief, San Francisco Fire 
Department
[September 15, 2019]

Will be 
implemented

SFPUC and SFFD will complete this analysis by 
June 30, 2021.

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F11 The City does not have a timeline to fund and 
complete development of a high-pressure, 
multi-sourced, seismically safe emergency 
water supply for all parts of the City, including 
poor neighborhoods that historically have not 
been as well protected as the downtown 
business district and many richer 
neighborhoods.

Chief, San Francisco Fire 
Department
[September 15, 2019]

Disagree, partially The EFWS was built after the 1906 earthquake, 
and its location, primarily in the northeast 
portion of San Francisco, corresponds to the 
location of the majority of the city’s population 
at that time. Since 2010, the SFPUC, SFFD, and 
Public Works have made critical improvements 
to the existing EFWS system. Expanding the 
EFWS prior to ensuring that the existing EFWS 
is resilient and reliable would have contradicted 
best engineering practices. The SFPUC and SFFD 
are developing plans that would implement a 
resilient, robust, and redundant potable EFWS 
for the Westside of San Francisco. The potable 
EFWS that is being developed and analyzed 
would propose  the best method for bringing a 
robust and resilient high-pressure firefighting 
water system to the Western neighborhoods in 
San Francisco that is capable of providing water 
to the SFFD firefighters at the high-pressure 
needed for firefighters to combat large fires 
after a seismic event, and is likely to include 
over 14 miles of new EFWS pipelines and 
potentially two new pump stations likely to be 
supplied by four water sources. The SFPUC and 
SFFD’s potable EFWS is being designed in a 
manner that allows for agility and the flexibility 
to add new technologies and water sources, 
and in a manner that allows the piping network 
to be extended in the future to serve additional 
areas.                                                                                                    

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F13 In the 2015 MOU between the SFFD and the 
SFPUC, the two agencies agreed to conduct 
joint AWSS trainings annually, but there is no 
formal protocol outlining specific joint AWSS 
exercises or drills using hypothetical disaster 
scenarios, such as a major earthquake.

Chief, San Francisco Fire 
Department
[September 15, 2019]

Disagree, partially There are no formal protocol outlining specific 
joint AWSS exercises or drills in the MOU; 
however, there are multiple opportunities to 
train together during operation, maintenance, 
and construction of improvement projects for 
the AWSS facilities as previously described in 
the response to the Grand Jury questions sent 
in May 2019.

The SFFD and SFPUC have had multiple field 
training opportunities during the maintenance 
and start-up testing of AWSS facilities in the last 
5 years.  For example, on December 20, 2018, 
SFFD and SFPUC personnel conducted 
emergency generator start-up procedures for 
Pump Station No. 2 (PS2). On April 5, 2018 
SFPUC and SFFD performed joint-department 
full-scale test of AWSS Pump Station No. 1 (PS1) 
including pumping seawater into an isolated 
section of the AWSS distribution through 
system hydrants.  On August 29, 2018, SFPUC, 
SFFD and DPW personnel conducted a seawater 
drafting drill and confirmation test from the 
new suction connection at Pier 50.  In addition, 
SFFD and SFPUC periodically test different 
facilities to assure systems are in good working 
order, and to train personnel on operations and 
joint-agency communications.  For example, a 
full-scale emergency exercise was performed 
between SFFD and SFPUC staff in January 2016 

t I l i  C k  hi h i l d th  Ph i  

R10
[for F13]

By no later than June 30, 2020, the 2015 MOU 
between the SFPUC and the SFFD should be 
amended to include a detailed roadmap for 
annual emergency response exercises, including 
simulated disaster and earthquake drills 
involving the AWSS and the PWSS.

Chief, San Francisco Fire 
Department
[September 15, 2019]

Will be 
implemented

The Fire Department conducts weekly 
hose/hose tender drills that it rotates through 
companies throughout the City. The Fire 
Department will work with the SFPUC to have 
them in attendance and participate in these 
drills.  SFFD will also commit to working with 
the PUC to enhance the scope and frequency of 
trainings in the future for improved 
collaboration. SFFD and SFPUC will work 
together to amend the MOU by June 30, 2020. 

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

R9
[for F12]

By no later than December 31, 2020 the SFPUC, 
with the advice and subject to the approval of 
the SFFD, should (a) implement “best practices” 
for the maintenance of AWSS assets, and (b) 
redefine which AWSS valves in the system are 
“critical,” and, therefore, require more 
attention and priority in the SFPUC’s 
maintenance plans.

Chief, San Francisco Fire 
Department
[September 15, 2019]

Has been 
implemented

(a) SFPUC implements “best practices” for the 
maintenance of AWSS assets in collaboration 
with SFFD, and consistent with the terms of the 
Memorandum of Understanding Regarding 
Operation and Maintenance of San Francisco 
Water Supply Systems Related to Fire 
Suppression (MOU), SFPUC will seek SFFD’s 
written approval for “any modifications that 
could compromise”  the system’s function as a 
high pressure firefighting system (MOU, page 
2).
(b) The AWSS critical valves have been 
identified and will be exercised every year 
through the AWSS Critical Valve Exercise 
Program.
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Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F6 Unless the City increases funding levels, it will 
be several decades (i.e., after the USGS predicts 
one or more major earthquakes will occur) 
before the southern parts of the City have a 
high-pressure, multi-sourced, seismically safe 
emergency firefighting water supply.

City Administrator
[September 15, 2019]

Disagree, wholly Decisions about programming and funding 
levels of future ESER bonds and other 
complementary sources that could support the 
expansion of the AWSS have yet to be made. 

R1
[for F1-F6]

By no later than December 31, 2020, the Mayor, 
the SFPUC, the SFFD, and the Office of 
Resilience and Capital Planning should jointly 
present to the Board of Supervisors a detailed 
plan to ensure the City is well prepared to fight 
fires in all parts of San Francisco in the event of 
a 1906-magnitude (7.8) earthquake.

City Administrator
[September 15, 2019]

Will be 
implemented

Ensuring that San Francisco has the 
infrastructure and resources to be well 
prepared to fight fires in all parts of San 
Francisco is something that will be a focus of 
the next 10-Year Capital Plan. Per 
Administrative Code 3.20, that Plan must be 
submitted to the Mayor and Board no later 
than March 1 of each odd-numbered year for 
approval no later than May 1. The requested 
presentation would be delivered as part of that 
Plan’s submission to enable holistic planning 
across San Francisco’s resilience challenges. 
Updates available on this timeline would be 
included. The City cannot discuss the project 
and timeline until the ESER 2020 plan passes. 
For this reason, the City will sync this 
recommendation with the Capital Plan, and 
push back the timeline to December 31, 2021. 

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F6 Unless the City increases funding levels, it will 
be several decades (i.e., after the USGS predicts 
one or more major earthquakes will occur) 
before the southern parts of the City have a 
high-pressure, multi-sourced, seismically safe 
emergency firefighting water supply.

City Administrator
[September 15, 2019]

Disagree, wholly Decisions about programming and funding 
levels of future ESER bonds and other 
complementary sources that could support the 
expansion of the AWSS have yet to be made. 

R2
[for F1-F6]

The plan discussed in Recommendation R1 
should include a detailed proposal, including 
financing sources, for the installation within 15 
years of a high-pressure, multi-sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, i.e., by no later than June 30, 2034.

City Administrator
[September 15, 2019]

Requires further 
analysis

The commitment of sources for specific uses on 
specific timelines for San Francisco’s public 
infrastructure is the work of the 10-Year Capital 
Plan. The plan discussed in Recommendation 1 
will be acknowledged in the Capital Plan, and 
based on analysis, will be done on the capital 
plan timeline. The capital planning process 
gathers, documents, and balances planned 
funding for needs across the public 
infrastructure portfolio and across San 
Francisco’s resilience challenges. The Capital 
Plan has longstanding funding principles to 
guide the prioritization of public infrastructure 
investments. These investments are tiered: (1) 
address legal and/or regulatory mandates; (2) 
ensure public safety and enhance resilience; (3) 
preserve assets and promote sustainability; (4) 
advance planned and programmatic needs; and 
(5) promote economic development. In the 
next 10-Year Capital Plan and those that follow, 
the City will continue to analyze priority 
projects and programs and identify sources to 
advance those priorities. Committing to entirely 
funding a single program out of context and 
without regard for the trade-offs of that 
commitment would be out of step with the 
City’s longstanding and highly regarded capital 
planning process and likely create significant 
vulnerabilities elsewhere in the portfolio.

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F6 Unless the City increases funding levels, it will 
be several decades (i.e., after the USGS predicts 
one or more major earthquakes will occur) 
before the southern parts of the City have a 
high-pressure, multi-sourced, seismically safe 
emergency firefighting water supply.

City Administrator
[September 15, 2019]

Disagree, wholly Decisions about programming and funding 
levels of future ESER bonds and other 
complementary sources that could support the 
expansion of the AWSS have yet to be made. 

R8
[for F5, F6, 

F11]

By no later than June 30, 2022, the Mayor and 
the Board of Supervisors should analyze 
whether to propose a separate bond for the 
development of a high-pressure, multi-sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, with a target date of completing 
construction by no later than June 30, 2034.

City Administrator
[September 15, 2019]

Will be 
implemented

The analysis will be performed as part of the 
City’s 10-Year Capital Plan development 
process. The next full update to the Capital Plan 
will be submitted to the Mayor and Board not 
later than March 1, 2021, for approval no later 
than May 1, 2021.

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F11 The City does not have a timeline to fund and 
complete development of a high-pressure, 
multi-sourced, seismically safe emergency 
water supply for all parts of the City, including 
poor neighborhoods that historically have not 
been as well protected as the downtown 
business district and many richer 
neighborhoods.

City Administrator
[September 15, 2019]

Disagree, partially The EFWS was built after the 1906 earthquake, 
and its location, primarily in the northeast 
portion of San Francisco, corresponds to the 
location of the majority of the city’s population 
at that time. Since 2010, the SFPUC, SFFD, and 
Public Works have made critical improvements 
to the existing EFWS system. Expanding the 
EFWS prior to ensuring that the existing EFWS 
is resilient and reliable would have contradicted 
best engineering practices. The SFPUC and SFFD 
are developing plans that would implement a 
resilient, robust, and redundant potable EFWS 
for the Westside of San Francisco. The potable 
EFWS that is being developed and analyzed 
would propose  the best method for bringing a 
robust and resilient high-pressure firefighting 
water system to the Western neighborhoods in 
San Francisco that is capable of providing water 
to the SFFD firefighters at the high-pressure 
needed for firefighters to combat large fires 
after a seismic event, and is likely to include 
over 14 miles of new EFWS pipelines and 
potentially two new pump stations likely to be 
supplied by four water sources. The SFPUC and 
SFFD’s potable EFWS is being designed in a 
manner that allows for agility and the flexibility 
to add new technologies and water sources, 
and in a manner that allows the piping network 
to be extended in the future to serve additional 
areas.                                                                                                    

R8
[for F5, F6, 

F11]

By no later than June 30, 2022, the Mayor and 
the Board of Supervisors should analyze 
whether to propose a separate bond for the 
development of a high-pressure, multi-sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, with a target date of completing 
construction by no later than June 30, 2034.

City Administrator
[September 15, 2019]

Will be 
implemented

The analysis will be performed as part of the 
City’s 10-Year Capital Plan development 
process. The next full update to the Capital Plan 
will be submitted to the Mayor and Board not 
later than March 1, 2021, for approval no later 
than May 1, 2021.



Report Title
[Publication Date]

F#
Finding

(text may be duplicated due to spanning and 
multiple respondent effects)

Respondent Assigned by 
CGJ

[Response Due Date]

Finding Response 
(Agree/Disagree)

Finding Response Text
R#

[for F#]

Recommendation
(text may be duplicated due to spanning and 

multiple respondent effects)

Respondent Assigned by 
CGJ

[Response Due Date]

Recommendation 
Response

(Implementation)
Recommendation Response Text

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

R6
[for F8-F9]

The SFPUC, the SFFD and the SF Department of 
the Environment should study adding salt-
water pump stations to improve the 
redundancy of water sources, especially on the 
west side.  Findings and recommendations from 
this study should be presented to the Board of 
Supervisors by no later than June 30, 2021.

Director, San Francisco 
Department of the 
Environment
[September 15, 2019]

Will not be 
implemented 
because it is not 
warranted or 
reasonable

Not applicable to the San Francisco Department 
of the Environment
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  ⚠WARNING: This email was generated from an external source. You should only open files from
a trustworthy source.

From: Anatolia Lubos
To: Carroll, John (BOS)
Subject: San Francisco Public Utilities Commission Response (by the Commission President) to the 2018-2019 AWSS

Report
Date: Friday, September 13, 2019 10:14:02 AM
Attachments: President Caen Letter to CGJ.pdf

 

From: Civil Grand Jury <CGrandJury@sftc.org> 
Sent: Wednesday, September 11, 2019 11:11 AM
To: Anatolia Lubos <ALubos@sftc.org>
Subject: FW: Response of the San Francisco Public Utilities Commission to the 2018-2019 Civil Grand
Jury Report
 
 

From: Hood, Donna
Sent: Wednesday, September 11, 2019 11:10:54 AM (UTC-08:00) Pacific Time (US & Canada)
To: Civil Grand Jury
Cc: Kelly Jr, Harlan; Breed, London (MYR)
Subject: Response of the San Francisco Public Utilities Commission to the 2018-2019 Civil Grand Jury
Report

 
Good Morning,
 
In accordance with Penal Code Sections 933 and 933.05, and pursuant to the request of Mr. Rasha
Harvey, Foreperson of the City and County of San Francisco 2018-19 Civil Grand Jury, attached
please find the response of the San Francisco Public Utilities Commission to the 2018-2019 Civil
Grand Jury Report, Act Now Before It Is Too Late: Aggressively Expand and Enhance Our High-
Pressure Emergency Firefighting Water System.
 
Thank you,
 
Donna Hood
Commission Secretary
San Francisco Water, Power and Sewer/Services of the San Francisco Public Utilities
Commission
525 Golden Gate Ave., 13th Floor
San Francisco, CA 94102
415-554-0761 (direct)
http://sfwater.org/
 

Conserve a drop today for a drink tomorrow! Learn how at www.sfwater.org/conservation
 
 

I 

mailto:ALubos@sftc.org
mailto:john.carroll@sfgov.org
http://sfwater.org/
http://www.sfwater.org/conservation



OUR MISSION: To provide our customers with high-quality, efficient and reliable water, power and sewer 
services in a manner that values environmental and community interests and sustains the resources entrusted 
to our care. 


525 Golden Gate Avenue, 13th Floor 
San Francisco, CA 94102 


T  415.554.3155 
F  415.554.3161 


TTY  415.554.3488


September 11, 2019 


Sent via U.S. Mail and email to CGrandJury@sftc.org 


The Honorable Garrett L. Wong 
Presiding Judge  
Superior Court of California, County of San Francisco 
400 McAllister Street, Room 008 
San Francisco, CA 94102-4512 


Dear Judge Wong: 


In accordance with Penal Code Sections 933 and 933.05, and pursuant to the 
request of Mr. Rasha Harvey, Foreperson of the City and County of San 
Francisco 2018-19 Civil Grand Jury, attached please find the response of the 
San Francisco Public Utilities Commission to the 2018-2019 Civil Grand Jury 
Report, Act Now Before It Is Too Late: Aggressively Expand and Enhance Our 
High-Pressure Emergency Firefighting Water System. At its regularly 
scheduled public meeting of September 10, 2019, the Commission voted to 
approve the attached responses by Resolution No. 19-0178.   


The response of the General Manager of the San Francisco Public Utilities 
Commission is being sent under separate cover. 


The Commission would like to thank the members of the 2018-2019 Civil 
Grand Jury for their service and their interest in our vital water infrastructure 
that supports firefighting in all communities in San Francisco. 


Sincerely, 


Ann Moller Caen 
President 
San Francisco Public Utilities Commission 


cc: Harlan Kelly, SFPUC General Manager 
Mayor London Breed 







PUBLIC UTILITIES COMMISSION 


City and County of San Francisco 


RESOLUTION NO. 19-0178 


WHEREAS, On July 17, 2019, the 2018-2019 Civil Grand Jury released a report entitled, 
"Act Now Before It Is Too Late: Aggressively Expand and Enhance Our High-Pressure 
Emergency Firefighting Water System," a copy of which is on file with the Commission 
Secretary and has been provided to this Commission for review; and 


WHEREAS, The Civil Grand Jury requires written responses from this Commission to 
the Report's Findings Nos. 1, 2, 4, 5, 6, 8, 9, 10, 11, 12, and 13, and Recommendations Nos. 1,2, 
6, 7, 9, and 10; and 


WHEREAS, California Penal Code §933(c) requires such written responses be submitted 
to the Presiding Judge no later than September 15, 2019; and 


WHEREAS, Attached hereto are the Commission's responses to the above stated 
Findings and Recommendations in the 2018-19 Civil Grand Jury Report; now, therefore be it 


RESOLVED, That this Commission hereby approves the Commission's responses, 
attached hereto, to the relevant findings and recommendations of the July 17, 2019 Civil Grand 
Jury Report entitled, "Act Now Before It Is Too Late: Aggressively Expand and Enhance Our 
High-Pressure Emergency Firefighting Water System" and authorizes and directs the 
Commission President to submit the response to the Presiding Judge of the Civil Grand Jury by 
September 15, 2019, as required by California Penal Code §933(c). 


I hereby certify that the foregoing resolution was adopted by the Public Utilities 
Commission at its meeting of September 10, 2019. 


LAA-4. 
Secretary, Public Utilities Commission 
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Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]


F1 Fires resulting from an earthquake represent a 
significant risk of widespread damage and 
potential loss of life in San Francisco.


President, San Francisco 
Public Utilities Commission
[September 15, 2019]


Agree with the 
finding


R1
[for F1-F6]


By no later than December 31, 2020, the Mayor, 
the SFPUC, the SFFD, and the Office of 
Resilience and Capital Planning should jointly 
present to the Board of Supervisors a detailed 
plan to ensure the City is well prepared to fight 
fires in all parts of San Francisco in the event of 
a 1906-magnitude (7.8) earthquake.


President, San Francisco 
Public Utilities Commission
[September 15, 2019]


Will be implemented Ensuring that San Francisco has the infrastructure and 
resources to be well prepared to fight fires in all parts of San 
Francisco is something that will be a focus of the next 10-
Year Capital Plan. Per Administrative Code 3.20, that Plan 
must be submitted to the Mayor and Board no later than 
March 1 of each odd-numbered year for approval no later 
than May 1. The requested presentation would be delivered 
as part of that Plan’s submission to enable holistic planning 
across San Francisco’s resilience challenges. Updates 
available on this timeline would be included. The City cannot 
discuss the project and timeline until the ESER 2020 plan 
passes. For this reason, the City will sync this 
recommendation with the Capital Plan, and push back the 
timeline to December 31, 2021. 


Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]


F1 Fires resulting from an earthquake represent a 
significant risk of widespread damage and 
potential loss of life in San Francisco.


President, San Francisco 
Public Utilities Commission
[September 15, 2019]


Agree with the 
finding


R2
[for F1-F6]


The plan discussed in Recommendation R1 
should include a detailed proposal, including 
financing sources, for the installation within 15 
years of a high-pressure, multi-sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, i.e., by no later than June 30, 2034.


President, San Francisco 
Public Utilities Commission
[September 15, 2019]


Requires further 
analysis


The commitment of sources for specific uses on specific 
timelines for San Francisco’s public infrastructure is the 
work of the 10-Year Capital Plan. The plan discussed in 
Recommendation 1 will be acknowledged in the Capital Plan, 
and based on analysis, will be done on the capital plan 
timeline. The capital planning process gathers, documents, 
and balances planned funding for needs across the public 
infrastructure portfolio and across San Francisco’s resilience 
challenges. The Capital Plan has longstanding funding 
principles to guide the prioritization of public infrastructure 
investments. These investments are tiered: (1) address legal 
and/or regulatory mandates; (2) ensure public safety and 
enhance resilience; (3) preserve assets and promote 
sustainability; (4) advance planned and programmatic 
needs; and (5) promote economic development. In the next 
10-Year Capital Plan and those that follow, the City will 
continue to analyze priority projects and programs and 
identify sources to advance those priorities. Committing to 
entirely funding a single program out of context and without 
regard for the trade-offs of that commitment would be out 
of step with the City’s longstanding and highly regarded 
capital planning process and likely create significant 
vulnerabilities elsewhere in the portfolio.


Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]


F2 The municipal water supply system (MWSS) is 
highly vulnerable to damage from a major 
earthquake and is not a reliable source for 
water supply for firefighting after a major 
earthquake.


President, San Francisco 
Public Utilities Commission
[September 15, 2019]


Disagree, partially The MWSS has been significantly upgraded in the last 15 years through the 
Water Supply Improvement Program (WSIP) initiated by the SFPUC. The 
goals of WSIP included to reduce vulnerability of the water system to 
damage from earthquakes and increase overall water system reliability. 
There were 35 in-city projects within the $4.8 billion-dollar program. The 
WSIP was the largest capital program ever undertaken by San Francisco, 
and one of the largest water infrastructure programs in the nation. 
Additionally, it is one of the only comprehensive and strategic 
infrastructure programs targeted specifically at improving a water system’s 
seismic reliability and resiliency. Additionally, it is unique because the WSIP 
utilized a 7.8 magnitude earthquake as its seismic Level of Service. 


R1
[for F1-F6]


By no later than December 31, 2020, the Mayor, 
the SFPUC, the SFFD, and the Office of 
Resilience and Capital Planning should jointly 
present to the Board of Supervisors a detailed 
plan to ensure the City is well prepared to fight 
fires in all parts of San Francisco in the event of 
a 1906-magnitude (7.8) earthquake.


President, San Francisco 
Public Utilities Commission
[September 15, 2019]


Will be implemented Ensuring that San Francisco has the infrastructure and 
resources to be well prepared to fight fires in all parts of San 
Francisco is something that will be a focus of the next 10-
Year Capital Plan. Per Administrative Code 3.20, that Plan 
must be submitted to the Mayor and Board no later than 
March 1 of each odd-numbered year for approval no later 
than May 1. The requested presentation would be delivered 
as part of that Plan’s submission to enable holistic planning 
across San Francisco’s resilience challenges. Updates 
available on this timeline would be included. The City cannot 
discuss the project and timeline until the ESER 2020 plan 
passes. For this reason, the City will sync this 
recommendation with the Capital Plan, and push back the 
timeline to December 31, 2021. 







Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]


F2 The municipal water supply system (MWSS) is 
highly vulnerable to damage from a major 
earthquake and is not a reliable source for 
water supply for firefighting after a major 
earthquake.


President, San Francisco 
Public Utilities Commission
[September 15, 2019]


Disagree, partially The MWSS has been significantly upgraded in the last 15 years through the 
Water Supply Improvement Program (WSIP) initiated by the SFPUC. The 
goals of WSIP included to reduce vulnerability of the water system to 
damage from earthquakes and increase overall water system reliability. 
There were 35 in-city projects within the $4.8 billion-dollar program. The 
WSIP was the largest capital program ever undertaken by San Francisco, 
and one of the largest water infrastructure programs in the nation. 
Additionally, it is one of the only comprehensive and strategic 
infrastructure programs targeted specifically at improving a water system’s 
seismic reliability and resiliency. Additionally, it is unique because the WSIP 
utilized a 7.8 magnitude earthquake as its seismic Level of Service. 


R2
[for F1-F6]


The plan discussed in Recommendation R1 
should include a detailed proposal, including 
financing sources, for the installation within 15 
years of a high-pressure, multi-sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, i.e., by no later than June 30, 2034.


President, San Francisco 
Public Utilities Commission
[September 15, 2019]


Requires further 
analysis


The commitment of sources for specific uses on specific 
timelines for San Francisco’s public infrastructure is the 
work of the 10-Year Capital Plan. The plan discussed in 
Recommendation 1 will be acknowledged in the Capital Plan, 
and based on analysis, will be done on the capital plan 
timeline. The capital planning process gathers, documents, 
and balances planned funding for needs across the public 
infrastructure portfolio and across San Francisco’s resilience 
challenges. The Capital Plan has longstanding funding 
principles to guide the prioritization of public infrastructure 
investments. These investments are tiered: (1) address legal 
and/or regulatory mandates; (2) ensure public safety and 
enhance resilience; (3) preserve assets and promote 
sustainability; (4) advance planned and programmatic 
needs; and (5) promote economic development. In the next 
10-Year Capital Plan and those that follow, the City will 
continue to analyze priority projects and programs and 
identify sources to advance those priorities. Committing to 
entirely funding a single program out of context and without 
regard for the trade-offs of that commitment would be out 
of step with the City’s longstanding and highly regarded 
capital planning process and likely create significant 
vulnerabilities elsewhere in the portfolio.


Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]


F4 The City’s high-pressure emergency water 
supply system, known as the Auxiliary Water 
Supply System (AWSS), does not cover large 
parts of Supervisorial Districts 1, 4, 7 and 11, 
roughly one-third of the City’s developed area. 
As a result, these districts are not adequately 
protected from fires after a major earthquake.


President, San Francisco 
Public Utilities Commission
[September 15, 2019]


Agree with the 
finding


The SFPUC, SFFD, and San Francisco Public Works (SFPW) are committed to 
increasing fire protection throughout San Francisco. Since the passage of 
the first Earthquake Safety and Emergency Response Bond in 2010, the 
three agencies have been implementing projects to improve the AWSS 
system’s seismic reliability and range of coverage. Enhancing the AWSS 
range of coverage to all areas of the City would require the allocation of 
funds to do so. The three agencies will continue to develop and implement 
projects utilizing new and proven technologies that improve upon the 
original system design. There have been many advancements in earthquake 
resistant pipeline design and materials, hydrants, and seismic valves since 
the early 1900s, and the City intends to use the best possible technology 
available to meet the performance standards of the SFFD.


R1
[for F1-F6]


By no later than December 31, 2020, the Mayor, 
the SFPUC, the SFFD, and the Office of 
Resilience and Capital Planning should jointly 
present to the Board of Supervisors a detailed 
plan to ensure the City is well prepared to fight 
fires in all parts of San Francisco in the event of 
a 1906-magnitude (7.8) earthquake.


President, San Francisco 
Public Utilities Commission
[September 15, 2019]


Will be implemented Ensuring that San Francisco has the infrastructure and 
resources to be well prepared to fight fires in all parts of San 
Francisco is something that will be a focus of the next 10-
Year Capital Plan. Per Administrative Code 3.20, that Plan 
must be submitted to the Mayor and Board no later than 
March 1 of each odd-numbered year for approval no later 
than May 1. The requested presentation would be delivered 
as part of that Plan’s submission to enable holistic planning 
across San Francisco’s resilience challenges. Updates 
available on this timeline would be included. The City cannot 
discuss the project and timeline until the ESER 2020 plan 
passes. For this reason, the City will sync this 
recommendation with the Capital Plan, and push back the 
timeline to December 31, 2021. 


Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]


F4 The City’s high-pressure emergency water 
supply system, known as the Auxiliary Water 
Supply System (AWSS), does not cover large 
parts of Supervisorial Districts 1, 4, 7 and 11, 
roughly one-third of the City’s developed area. 
As a result, these districts are not adequately 
protected from fires after a major earthquake.


President, San Francisco 
Public Utilities Commission
[September 15, 2019]


Agree with the 
finding


The SFPUC, SFFD, and San Francisco Public Works (SFPW) are committed to 
increasing fire protection throughout San Francisco. Since the passage of 
the first Earthquake Safety and Emergency Response Bond in 2010, the 
three agencies have been implementing projects to improve the AWSS 
system’s seismic reliability and range of coverage. Enhancing the AWSS 
range of coverage to all areas of the City would require the allocation of 
funds to do so. The three agencies will continue to develop and implement 
projects utilizing new and proven technologies that improve upon the 
original system design. There have been many advancements in earthquake 
resistant pipeline design and materials, hydrants, and seismic valves since 
the early 1900s, and the City intends to use the best possible technology 
available to meet the performance standards of the SFFD.


R2
[for F1-F6]


The plan discussed in Recommendation R1 
should include a detailed proposal, including 
financing sources, for the installation within 15 
years of a high-pressure, multi-sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, i.e., by no later than June 30, 2034.


President, San Francisco 
Public Utilities Commission
[September 15, 2019]


Requires further 
analysis


The commitment of sources for specific uses on specific 
timelines for San Francisco’s public infrastructure is the 
work of the 10-Year Capital Plan. The plan discussed in 
Recommendation 1 will be acknowledged in the Capital Plan, 
and based on analysis, will be done on the capital plan 
timeline. The capital planning process gathers, documents, 
and balances planned funding for needs across the public 
infrastructure portfolio and across San Francisco’s resilience 
challenges. The Capital Plan has longstanding funding 
principles to guide the prioritization of public infrastructure 
investments. These investments are tiered: (1) address legal 
and/or regulatory mandates; (2) ensure public safety and 
enhance resilience; (3) preserve assets and promote 
sustainability; (4) advance planned and programmatic 
needs; and (5) promote economic development. In the next 
10-Year Capital Plan and those that follow, the City will 
continue to analyze priority projects and programs and 
identify sources to advance those priorities. Committing to 
entirely funding a single program out of context and without 
regard for the trade-offs of that commitment would be out 
of step with the City’s longstanding and highly regarded 
capital planning process and likely create significant 
vulnerabilities elsewhere in the portfolio.







Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]


F5 A high-pressure, multi-sourced, seismically safe 
emergency firefighting water supply will be 
costly but is essential to protect the City.


President, San Francisco 
Public Utilities Commission
[September 15, 2019]


Agree with the 
finding


As the City considers what is essential to protect San Francisco, it is 
important to acknowledge our multiple, complex resilience challenges. 
These challenges are documented in the Resilient SF strategy (2016) and 
underlie the strategic efforts of our capital investments as represented in 
the 10-Year Capital Plan (last updated 2019). These challenges are: 
Earthquakes, Sea Level Rise/Climate Change, Aging Infrastructure, 
Unaffordability, and Social Inequity. All of these challenges represent 
meaningful threats to San Franciscans, their property, and their ability to 
make a life in the city. In making decisions about priority investments, San 
Francisco must keep an eye on all of these challenges, identify the areas of 
greatest need across them, and make progress on all fronts simultaneously. 
The City has taken significant steps since 2010 to ensure that the City has a 
high-pressure multi-sourced, seismically safe EFWS. Since the passage of 
the first Earthquake Safety and Emergency Response Bond in 2010, SFPUC, 
SFFD, SF Public Works have been implementing projects to improve the 
system’s seismic reliability and range of coverage. The three agencies will 
continue to implement projects utilizing new and proven technologies that 
improve upon the original system design.   


R1
[for F1-F6]


By no later than December 31, 2020, the Mayor, 
the SFPUC, the SFFD, and the Office of 
Resilience and Capital Planning should jointly 
present to the Board of Supervisors a detailed 
plan to ensure the City is well prepared to fight 
fires in all parts of San Francisco in the event of 
a 1906-magnitude (7.8) earthquake.


President, San Francisco 
Public Utilities Commission
[September 15, 2019]


Will be implemented Ensuring that San Francisco has the infrastructure and 
resources to be well prepared to fight fires in all parts of San 
Francisco is something that will be a focus of the next 10-
Year Capital Plan. Per Administrative Code 3.20, that Plan 
must be submitted to the Mayor and Board no later than 
March 1 of each odd-numbered year for approval no later 
than May 1. The requested presentation would be delivered 
as part of that Plan’s submission to enable holistic planning 
across San Francisco’s resilience challenges. Updates 
available on this timeline would be included. The City cannot 
discuss the project and timeline until the ESER 2020 plan 
passes. For this reason, the City will sync this 
recommendation with the Capital Plan, and push back the 
timeline to December 31, 2021. 


Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]


F5 A high-pressure, multi-sourced, seismically safe 
emergency firefighting water supply will be 
costly but is essential to protect the City.


President, San Francisco 
Public Utilities Commission
[September 15, 2019]


Agree with the 
finding


As the City considers what is essential to protect San Francisco, it is 
important to acknowledge our multiple, complex resilience challenges. 
These challenges are documented in the Resilient SF strategy (2016) and 
underlie the strategic efforts of our capital investments as represented in 
the 10-Year Capital Plan (last updated 2019). These challenges are: 
Earthquakes, Sea Level Rise/Climate Change, Aging Infrastructure, 
Unaffordability, and Social Inequity. All of these challenges represent 
meaningful threats to San Franciscans, their property, and their ability to 
make a life in the city. In making decisions about priority investments, San 
Francisco must keep an eye on all of these challenges, identify the areas of 
greatest need across them, and make progress on all fronts simultaneously. 
The City has taken significant steps since 2010 to ensure that the City has a 
high-pressure multi-sourced, seismically safe EFWS. Since the passage of 
the first Earthquake Safety and Emergency Response Bond in 2010, SFPUC, 
SFFD, SF Public Works have been implementing projects to improve the 
system’s seismic reliability and range of coverage. The three agencies will 
continue to implement projects utilizing new and proven technologies that 
improve upon the original system design.   


R2
[for F1-F6]


The plan discussed in Recommendation R1 
should include a detailed proposal, including 
financing sources, for the installation within 15 
years of a high-pressure, multi-sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, i.e., by no later than June 30, 2034.


President, San Francisco 
Public Utilities Commission
[September 15, 2019]


Requires further 
analysis


The commitment of sources for specific uses on specific 
timelines for San Francisco’s public infrastructure is the 
work of the 10-Year Capital Plan. The plan discussed in 
Recommendation 1 will be acknowledged in the Capital Plan, 
and based on analysis, will be done on the capital plan 
timeline. The capital planning process gathers, documents, 
and balances planned funding for needs across the public 
infrastructure portfolio and across San Francisco’s resilience 
challenges. The Capital Plan has longstanding funding 
principles to guide the prioritization of public infrastructure 
investments. These investments are tiered: (1) address legal 
and/or regulatory mandates; (2) ensure public safety and 
enhance resilience; (3) preserve assets and promote 
sustainability; (4) advance planned and programmatic 
needs; and (5) promote economic development. In the next 
10-Year Capital Plan and those that follow, the City will 
continue to analyze priority projects and programs and 
identify sources to advance those priorities. Committing to 
entirely funding a single program out of context and without 
regard for the trade-offs of that commitment would be out 
of step with the City’s longstanding and highly regarded 
capital planning process and likely create significant 
vulnerabilities elsewhere in the portfolio.


Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]


F6 Unless the City increases funding levels, it will 
be several decades (i.e., after the USGS predicts 
one or more major earthquakes will occur) 
before the southern parts of the City have a 
high-pressure, multi-sourced, seismically safe 
emergency firefighting water supply.


President, San Francisco 
Public Utilities Commission
[September 15, 2019]


Disagree, wholly Decisions about programming and funding levels of future ESER bonds and 
other complementary sources that could support the expansion of the 
AWSS have yet to be made. 


R1
[for F1-F6]


By no later than December 31, 2020, the Mayor, 
the SFPUC, the SFFD, and the Office of 
Resilience and Capital Planning should jointly 
present to the Board of Supervisors a detailed 
plan to ensure the City is well prepared to fight 
fires in all parts of San Francisco in the event of 
a 1906-magnitude (7.8) earthquake.


President, San Francisco 
Public Utilities Commission
[September 15, 2019]


Will be implemented Ensuring that San Francisco has the infrastructure and 
resources to be well prepared to fight fires in all parts of San 
Francisco is something that will be a focus of the next 10-
Year Capital Plan. Per Administrative Code 3.20, that Plan 
must be submitted to the Mayor and Board no later than 
March 1 of each odd-numbered year for approval no later 
than May 1. The requested presentation would be delivered 
as part of that Plan’s submission to enable holistic planning 
across San Francisco’s resilience challenges. Updates 
available on this timeline would be included. The City cannot 
discuss the project and timeline until the ESER 2020 plan 
passes. For this reason, the City will sync this 
recommendation with the Capital Plan, and push back the 
timeline to December 31, 2021. 







Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]


F6 Unless the City increases funding levels, it will 
be several decades (i.e., after the USGS predicts 
one or more major earthquakes will occur) 
before the southern parts of the City have a 
high-pressure, multi-sourced, seismically safe 
emergency firefighting water supply.


President, San Francisco 
Public Utilities Commission
[September 15, 2019]


Disagree, wholly Decisions about programming and funding levels of future ESER bonds and 
other complementary sources that could support the expansion of the 
AWSS have yet to be made. 


R2
[for F1-F6]


The plan discussed in Recommendation R1 
should include a detailed proposal, including 
financing sources, for the installation within 15 
years of a high-pressure, multi-sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, i.e., by no later than June 30, 2034.


President, San Francisco 
Public Utilities Commission
[September 15, 2019]


Requires further 
analysis


The commitment of sources for specific uses on specific 
timelines for San Francisco’s public infrastructure is the 
work of the 10-Year Capital Plan. The plan discussed in 
Recommendation 1 will be acknowledged in the Capital Plan, 
and based on analysis, will be done on the capital plan 
timeline. The capital planning process gathers, documents, 
and balances planned funding for needs across the public 
infrastructure portfolio and across San Francisco’s resilience 
challenges. The Capital Plan has longstanding funding 
principles to guide the prioritization of public infrastructure 
investments. These investments are tiered: (1) address legal 
and/or regulatory mandates; (2) ensure public safety and 
enhance resilience; (3) preserve assets and promote 
sustainability; (4) advance planned and programmatic 
needs; and (5) promote economic development. In the next 
10-Year Capital Plan and those that follow, the City will 
continue to analyze priority projects and programs and 
identify sources to advance those priorities. Committing to 
entirely funding a single program out of context and without 
regard for the trade-offs of that commitment would be out 
of step with the City’s longstanding and highly regarded 
capital planning process and likely create significant 
vulnerabilities elsewhere in the portfolio.


Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]


F8 Redundancy is an important feature of an 
emergency firefighting water system.


President, San Francisco 
Public Utilities Commission
[September 15, 2019]


Agree with the 
finding


R6
[for F8-F9]


The SFPUC, the SFFD and the SF Department of 
the Environment should study adding salt-water 
pump stations to improve the redundancy of 
water sources, especially on the west side.  
Findings and recommendations from this study 
should be presented to the Board of Supervisors 
by no later than June 30, 2021.


President, San Francisco 
Public Utilities Commission
[September 15, 2019]


Will be implemented SFPUC and SFFD will complete this study by June 30, 2021.


Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]


F9 Current plans to extend protections to the 
western part of the City do not include any high-
pressure water sources north of Golden Gate 
Park.


President, San Francisco 
Public Utilities Commission
[September 15, 2019]


Disagree, partially While it is true that the SFPUC and SFFD are studying four potential water 
sources proposed to supply a potable EFWS on the west side of the City, 
which are not located north of Golden Gate Park, which by no means would 
reduce the proposed system's resiliency, reliability, performance, or ability 
to provide abundant high-pressure water for fire suppression to the 
Richmond District after a seismic event. San Francisco is unique in that 
there are 11 in-city reservoirs, with a total water capacity of approximately 
413,000,000 gallons. Additionally, Lake Merced, also located within City 
Limits, has an additional approximately 1,000,000,000 gallons. The potable 
EFWS system for the Westside of San Francisco that is being developed and 
analyzed would provide that the new EFWS pipeline in the Sunset and 
Richmond Districts could be supplied from four sources of water at two 
locations. The first two water sources could be supplied to the EFWS 
pipeline via a 30,000 gallon per minute pump station in the vicinity of Lake 
Merced. The two sources being studied for this pump station are Lake 
Merced, which has a water supply of approximately one billion gallons, and 
a 60” seismically resilient SFPUC Hetch Hetchy Regional Water System 
pipeline. The proposed potable EFWS also is analyzing the inclusion of a 
second 30,000 gallons per minute pump station in the vicinity of the 
SFPUC’s Sunset Reservoir that could be supplied water by two sources: (1) 
the 90 million gallon north basin of the Sunset Reservoir, which recently 
underwent a $64 million seismic retrofit, and (2) a 54” seismically resilient 
SFPUC Hetch Hetchy Regional Water system pipeline.               


R6
[for F8-F9]


The SFPUC, the SFFD and the SF Department of 
the Environment should study adding salt-water 
pump stations to improve the redundancy of 
water sources, especially on the west side.  
Findings and recommendations from this study 
should be presented to the Board of Supervisors 
by no later than June 30, 2021.


President, San Francisco 
Public Utilities Commission
[September 15, 2019]


Will be implemented SFPUC and SFFD will complete this study by June 30, 2021.







Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]


F10 The “reliability scores” being used by the SFPUC 
impart an overly optimistic impression of the 
protection provided.


President, San Francisco 
Public Utilities Commission
[September 15, 2019]


Disagree, partially Fire Response Areas (FRAs) were utilized by SFPUC and SFFD in the planning 
study CS-199. This study divided the City into areas based on those defined 
by the SFFD for initial alarm response and were called Fire Response Areas 
(FRAs). Probable fire demands were developed for each FRA using 1000 sets 
of fire demands generated by Charles Scawthorn, PhD using a Monte Carlo 
analysis of fire ignitions and fire growth using the ground motions from the 
design earthquake (7.8 magnitude). The fire ignitions were generated using 
methods similar to those used for the Community Action Plan for Seismic 
Safety (CAPSS) study (ATC 2010). The fire ignitions subsequently were used 
to develop water demands that were aggregated into the likely fire 
demands for each FRA. The water supplies for each FRA were developed 
using the reliability modeling tool GIRAFFE, developed at Cornell University 
by Professor Thomas D. O’Rourke. GIRAFFE performs internal Monte Carlo 
analysis to damage pipes in the system for multiple scenarios. The water 
supplies developed by GIRAFFE were aggregated into the likely water 
supplies for each FRA. It should be noted that the likely water supplies for 
each FRA assumed no water from the City's municipal water system 
(MWSS), which is quite conservative and highly unlikely even after a seismic 
event. The reliability score for each FRA is calculated using the sum of all 
water supplies for each FRA and dividing it by the FRA water demand. The 
reliability scores do exactly that - estimate how much EFWS water will be 
available for firefighting demands in a given FRA. The reliability scores are 
not meant to represent an estimate of the fire protection for a given house, 
block, or blocks. Rather it is a measure of the EFWS capacity and demand. 
The SFPUC recognizes the need to analyze potential EFWS demands on a 
more detailed level, and the agency began the process of doing so.


R7
[for F10]


The SFPUC should (a) continue its efforts to 
complete a more detailed analysis of emergency 
firefighting water needs (including above-the-
median needs) by neighborhood, and not just 
by FRA, and (b) present a completed analysis to 
the Board of Supervisors by no later than 
June 30, 2021.


President, San Francisco 
Public Utilities Commission
[September 15, 2019]


Will be implemented SFPUC and SFFD will complete this analysis by June 30, 2021.


Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]


F11 The City does not have a timeline to fund and 
complete development of a high-pressure, multi-
sourced, seismically safe emergency water 
supply for all parts of the City, including poor 
neighborhoods that historically have not been 
as well protected as the downtown business 
district and many richer neighborhoods.


President, San Francisco 
Public Utilities Commission
[September 15, 2019]


Disagree, partially The EFWS was built after the 1906 earthquake, and its location, primarily in 
the northeast portion of San Francisco, corresponds to the location of the 
majority of the city’s population at that time. Since 2010, the SFPUC, SFFD, 
and Public Works have made critical improvements to the existing EFWS 
system. Expanding the EFWS prior to ensuring that the existing EFWS is 
resilient and reliable would have contradicted best engineering practices. 
The SFPUC and SFFD are developing plans that would implement a resilient, 
robust, and redundant potable EFWS for the Westside of San Francisco. The 
potable EFWS that is being developed and analyzed would propose  the 
best method for bringing a robust and resilient high-pressure firefighting 
water system to the Western neighborhoods in San Francisco that is 
capable of providing water to the SFFD firefighters at the high-pressure 
needed for firefighters to combat large fires after a seismic event, and is 
likely to include over 14 miles of new EFWS pipelines and potentially two 
new pump stations likely to be supplied by four water sources. The SFPUC 
and SFFD’s potable EFWS is being designed in a manner that allows for 
agility and the flexibility to add new technologies and water sources, and in 
a manner that allows the piping network to be extended in the future to 
serve additional areas.                                                                                                    







Since taking over maintenance responsibilities, SFPUC has completed 
significant maintenance activities. For example, on a monthly basis, staff 
from the SFPUC test both Pump Station #1 and Pump Station #2. There are 
6 maintenance recommendations provided in the CS-199 study as shown 
below in Table 7-1 from CS-199. The SFPUC has developed several of the 
routine maintenance plans recommended in the report or has determined 
the recommended maintenance practice is not necessary (i.e. flushing of a 
non-potable water system).                                                                                                                                 


Maintenance Recommendations, CS. 199 Task 11 TM:                                                                                                                                                     
Maintenance Recommendation 1: Confirm that all AWSS assets are entered 
into CDD's asset management system and PM's are established                                                                                                                                                                                                                                 
SFPUC Response: All AWSS asset locations are entered into CDD's Maximo 
and GIS databases. PM's are established for regular maintenance.                                                                                                                                                                                                                       


Maintenance Recommendation 2: Perform Regular maintenance and 
testing                                                                                             
SFPUC Response: According to SFPUC Maximo maintenance/testing 
records, regular maintenance and testing is performed in accordance with 
maintenance plans.                                                                                                                                                                        


Maintenance Recommendation 3: Check, flush and repair all suction 
connections regularly                                                                      
SFPUC Response: All suction connections were assessed 4-5 years ago. 
Some were cleaned as needed at that time. A high-pressure jetting machine 
was recently purchased, and personnel is being trained on its use.                                                                                                                                                                                                                    


Maintenance Recommendation 4: Establish pipeline flushing program for 
AWSS                                                                                     
SFPUC Response: Non-potable fire-fighting water systems are not typically 
flushed as part of regular flushing maintenance program. However, flushing 
naturally occurs when the AWSS is utilized approximately 20 times per 
year.                                                                                                                                                                                   


Maintenance Recommendation 5: Establish leak detection program and a 
pipeline leak database to monitor potential hot spots                                                                                                                                                                                                                                                       
SFPUC Response: SFPUC maintenance activities have helped reduced EFWS 
leakage by over 500,000 gallons per day, improving system performance 
while reducing water waste. A condition assessment project was 
implemented using Smart Ball technology. In addition, the system water 
supply sources are regularly monitored for water levels/filling requirements 
which will indicate potential leaks in the pipeline system.                                                                                                                                       


Maintenance Recommendation 6: Establish a cistern inspection, filling and 
testing program                                                             
SFPUC Response: A cistern inspection and testing program has been 
developed for implementation in 2019. In addition, a filling procedure has 
been established with SFFD.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          


As part of the AWSS Critical Valve Exercise Program, CDD has identified 66 
AWSS valves as “critical” (66 of 1,685 valves, or approximately 4 percent 
(source: CDD GIS). Critical valves for AWSS were defined based on the 
following criteria for operational importance:                                                                                                                                                                                                                                        
• Tank bypass valves
• Tank supply valve from higher pressure to lower pressure tank supply 
source
• Closed control valves to isolate piping within an infirm area
• Distribution system divide gate valve, manual operation (allows higher 
pressure zone to feed into lower pressure zone within the distribution 


          
           


              
             


                                                                                                       
                                                                                                                                                                                                                                         


              
           
                                                               


                                                                                                                                                                                                  
                                                                                                                                                                                                                
                                                                                                                                                                                            
                                                                                                                                                                 


                                                                                                                                                                                                                     
                                                                                                                                                                                                                                                   


                                                                                                                                                                                                           
                                                                                                                                                                                                              


                                                                                                                                                                                                    
                                                                                                                                                 
                                                                                                                                                                                               
                                                                                                                                             
    


Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]


F12 The SFPUC has not developed a number of the 
routine maintenance plans recommended in a 
2014 report (CS-199), and has not adequately 
defined which AWSS valves are “critical” and 
therefore require increased attention.


President, San Francisco 
Public Utilities Commission
[September 15, 2019]


Disagree, wholly R9
[for F12]


By no later than December 31, 2020 the SFPUC, 
with the advice and subject to the approval of 
the SFFD, should (a) implement “best practices” 
for the maintenance of AWSS assets, and (b) 
redefine which AWSS valves in the system are 
“critical,” and, therefore, require more 
attention and priority in the SFPUC’s 
maintenance plans.


President, San Francisco 
Public Utilities Commission
[September 15, 2019]


Has been 
implemented


(a) SFPUC implements “best practices” for the maintenance 
of AWSS assets in collaboration with SFFD, and consistent 
with the terms of the Memorandum of Understanding 
Regarding Operation and Maintenance of San Francisco 
Water Supply Systems Related to Fire Suppression (MOU), 
SFPUC will seek SFFD’s written approval for “any 
modifications that could compromise”  the system’s 
function as a high pressure firefighting system (MOU, page 
2).
(b) The AWSS critical valves have been identified and will be 
exercised every year through the AWSS Critical Valve 
Exercise Program.







        
          


              
          


             
          


           
                                                                                                                                   


                                                                                                                                                           
          


                                                                                                                                                                                                                                         
           


                                                                                                                                                                                                                               


       
                                                                                             
       


          
                                                                                                                                                                         


         
                                                                       


          
            


                                                                                                                                                                                                                              


        
                                                                                     
         
          


           
                                                                                                                                                                                   


         
                                                                                                                                                                                                                                                              


         
          


         
          


         
                                                                                                                                               


         
                                                              
          


           
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                             


             
            


            
                                                                                                                                                                                                                                            


   
            


          
          


pressure zone to feed into lower pressure zone within the distribution 
system)
• Distribution system divide gate valve, motorized operation (allows higher 
pressure zone to feed into lower pressure zone within the distribution 
system)
• Open control valves to allow a single supply source to feed an infirm area
• Balancing valve, TP reservoir only (allows the two TP reservoir basins to 
equalize in level)                                                                                                     
Critical Valves:                                                                                                                                                                                                                                        
These EFWS critical valves are broken down by type below. All 66 of the 
AWSS critical valves were exercised in 2018-2019 and will be exercised 
every year.                                                              


Valve Type  (# of Critical Valves per type):                                                                                                                                                                                          
Ashbury Tank By-Pass Valves (10)                                                                                                                                                                                                            
Ashbury Tank Supply Valve #1 [Ashbury to Jones] (1)                                                                                                                                                                                    
Ashbury Tank Supply Valve #2 [Ashbury to Jones] (1)                                                                                                                                                         
Close Control Gate Valve (15)                                                                                                                                                                                                                 
Division Gate Valve (14)                                                                                                                                                                                                                                                
Jones Street Tank By-Pass Valves (10)                                                                                                                                                                                                      
Motorized Division Gate Valve or Motorized Line Gate Valve (6)                                                                                                                                                                                                     
Open Control Gate Valve [Infirm Area] (6)                                                                                                                                                                                              
Twin Peaks East Reservoir Lead Valve [Supply, TP to Ashbury] (1)                                                                                                                                       
Twin Peaks Reservoir Balancing Valve (1)                                                                                                                                                                                          
Twin Peaks West Reservoir Lead Valve [Supply, TP to Ashbury] (1)                                                                                                                                   
Total AWSS Critical Valves (66)


     
  


  
   


 
 
  


  


         
      


       
       


   


   
  


  


 


SFFD and SFPUC will work together to amend the MOU by 
June 30, 2020. 


Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]


F13 In the 2015 MOU between the SFFD and the 
SFPUC, the two agencies agreed to conduct 
joint AWSS trainings annually, but there is no 
formal protocol outlining specific joint AWSS 
exercises or drills using hypothetical disaster 
scenarios, such as a major earthquake.


President, San Francisco 
Public Utilities Commission
[September 15, 2019]


Disagree, partially There are no formal protocol outlining specific joint AWSS exercises or drills 
in the MOU; however, there are multiple opportunities to train together 
during operation, maintenance, and construction of improvement projects 
for the AWSS facilities as previously described in the response to the Grand 
Jury questions sent in May 2019.


The SFFD and SFPUC have had multiple field training opportunities during 
the maintenance and start-up testing of AWSS facilities in the last 5 years.  
For example, on December 20, 2018, SFFD and SFPUC personnel conducted 
emergency generator start-up procedures for Pump Station No. 2 (PS2). On 
April 5, 2018 SFPUC and SFFD performed joint-department full-scale test of 
AWSS Pump Station No. 1 (PS1) including pumping seawater into an 
isolated section of the AWSS distribution through system hydrants.  On 
August 29, 2018, SFPUC, SFFD and DPW personnel conducted a seawater 
drafting drill and confirmation test from the new suction connection at Pier 
50.  In addition, SFFD and SFPUC periodically test different facilities to 
assure systems are in good working order, and to train personnel on 
operations and joint-agency communications.  For example, a full-scale 
emergency exercise was performed between SFFD and SFPUC staff in 
January 2016 at Islais Creek, which involved the Phoenix Fireboat pumping 
sea water directly into an isolated section of the Jones pressure system via 
AWSS manifold connection. Sea water discharged from select hydrants 
within the isolated section of the system where pressure and flow were 
monitored at each discharge point.


The SFFD uses their Disaster Response Manual and Water Supply Manual to 
provide guidelines for training. Training occurs throughout the year and is 
ongoing. In March 2018, the SFPUC sponsored a tabletop drill focused on 
CDD emergency response in coordination with SFFD response.  Participants 
were asked to utilize Incident Command Structure (ICS) principles to 


         
          
             


         
         


             
         


           
           


        
           


      


R10
[for F13]


By no later than June 30, 2020, the 2015 MOU 
between the SFPUC and the SFFD should be 
amended to include a detailed roadmap for 
annual emergency response exercises, including 
simulated disaster and earthquake drills 
involving the AWSS and the PWSS.


President, San Francisco 
Public Utilities Commission
[September 15, 2019]


Will be implemented
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respond to a hypothetical earthquake event (determine ICS, formulate 
specific objectives, and document findings). It is anticipated that this 
tabletop exercise will be repeated at least every other year, and that a 
larger scale simulation of post-earthquake response will be conducted 
within the next two years for SFFD and SFPUC joint-exercise.


In February 2018 the SFPUC and SFFD staff convened to review the SFPUC’s 
Division Emergency Operations Plan (DEOP), the CDD’s Emergency Action 
Plan (EAP), and the CDD’s Emergency Response Plan (ERP). The ERP 
overview focused on the Incident Command structure specific to CDD staff 
responsibilities, communication methods, critical facilities and assets, first 
responders for each facility (PWS and AWSS) and updated “critical facilities 
map” for all major pressure zones. 
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OUR MISSION: To provide our customers with high-quality, efficient and reliable water, power and sewer 
services in a manner that values environmental and community interests and sustains the resources entrusted 
to our care. 

525 Golden Gate Avenue, 13th Floor 
San Francisco, CA 94102 

T  415.554.3155 
F  415.554.3161 

TTY  415.554.3488

September 11, 2019 

Sent via U.S. Mail and email to CGrandJury@sftc.org 

The Honorable Garrett L. Wong 
Presiding Judge  
Superior Court of California, County of San Francisco 
400 McAllister Street, Room 008 
San Francisco, CA 94102-4512 

Dear Judge Wong: 

In accordance with Penal Code Sections 933 and 933.05, and pursuant to the 
request of Mr. Rasha Harvey, Foreperson of the City and County of San 
Francisco 2018-19 Civil Grand Jury, attached please find the response of the 
San Francisco Public Utilities Commission to the 2018-2019 Civil Grand Jury 
Report, Act Now Before It Is Too Late: Aggressively Expand and Enhance Our 
High-Pressure Emergency Firefighting Water System. At its regularly 
scheduled public meeting of September 10, 2019, the Commission voted to 
approve the attached responses by Resolution No. 19-0178.   

The response of the General Manager of the San Francisco Public Utilities 
Commission is being sent under separate cover. 

The Commission would like to thank the members of the 2018-2019 Civil 
Grand Jury for their service and their interest in our vital water infrastructure 
that supports firefighting in all communities in San Francisco. 

Sincerely, 

Ann Moller Caen 
President 
San Francisco Public Utilities Commission 

cc: Harlan Kelly, SFPUC General Manager 
Mayor London Breed 

San Francisco 
Water Sewer 
Services of the San Francisco Public Utilities Commission 

London N. Breed 
Mayor 

Ann Moller Caen 
President 

Francesca Vietor 
Vice President 

Anson Moran 
Commissioner 

Sophie Maxwell 
Commissioner 

Tim Paulson 
Commissioner 

Harlan L. Kelly, Jr. 
General Manage, 



PUBLIC UTILITIES COMMISSION 

City and County of San Francisco 

RESOLUTION NO. 19-0178 

WHEREAS, On July 17, 20 l 9, the 2018-2019 Civil Grand Jury released a report entitled, 
"Act Now Before It ls Too Late: Aggressively Expand and Enhance Our High-P1·essure 
Emergency Firefighting Water System," a copy of which is on file with the Commission 
Secretary and has been provided to th.is Commission for review: and 

WHEREAS, The Civil Grand Jury requires written responses from this Commission to 
the Report·s Findings Nos. I, 2, 4, 5, 6, 8, 9, 10. JI. 12, and ~3, and Recommendations Nos. 1. 2, 
6, 7. 9, and 10; o.nd 

WHEREAS. California Penal Code §933(c) requires such written responses be submitted 
to the Pres iding Judge no later tban September 15, 2019; and 

WHEREAS, Attached hereto are lbe Commission's responses to the above stated 
Findings and Recommendations in the 2018-19 Civil Grand Jury Reper~ now, therefore be it 

RESOLVED, That this Commission hereby approves the Commission 's responses, 
attached hereto, to the relevant findings and recommendations of the July 17, 20 19 C i vii Grand 
Jury Report entitled, " Act Now Before It Is Too Late: Aggressively Expand and Enhance Our 
High-Pressure Emergency Firefighting Wuter System" and authorizes and d irects the 
Commission President to submit the response to the Presiding Judge of the Civil Grand Jury by 
September J5, 2019. us required by California Penal Code §933(c). 

I hereby certify that the foregoing resolution was adopted by the Public Utilities 
Commission at its meeting of September 10, 2019. 

~~ 
Secretary, Pub/le Utilities Commission 
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Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F1 Fires resulting from an earthquake represent a 
significant risk of widespread damage and 
potential loss of life in San Francisco.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]

Agree with the 
finding

R1
[for F1-F6]

By no later than December 31, 2020, the Mayor, 
the SFPUC, the SFFD, and the Office of 
Resilience and Capital Planning should jointly 
present to the Board of Supervisors a detailed 
plan to ensure the City is well prepared to fight 
fires in all parts of San Francisco in the event of 
a 1906-magnitude (7.8) earthquake.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]

Will be implemented Ensuring that San Francisco has the infrastructure and 
resources to be well prepared to fight fires in all parts of San 
Francisco is something that will be a focus of the next 10-
Year Capital Plan. Per Administrative Code 3.20, that Plan 
must be submitted to the Mayor and Board no later than 
March 1 of each odd-numbered year for approval no later 
than May 1. The requested presentation would be delivered 
as part of that Plan’s submission to enable holistic planning 
across San Francisco’s resilience challenges. Updates 
available on this timeline would be included. The City cannot 
discuss the project and timeline until the ESER 2020 plan 
passes. For this reason, the City will sync this 
recommendation with the Capital Plan, and push back the 
timeline to December 31, 2021. 

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F1 Fires resulting from an earthquake represent a 
significant risk of widespread damage and 
potential loss of life in San Francisco.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]

Agree with the 
finding

R2
[for F1-F6]

The plan discussed in Recommendation R1 
should include a detailed proposal, including 
financing sources, for the installation within 15 
years of a high-pressure, multi-sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, i.e., by no later than June 30, 2034.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]

Requires further 
analysis

The commitment of sources for specific uses on specific 
timelines for San Francisco’s public infrastructure is the 
work of the 10-Year Capital Plan. The plan discussed in 
Recommendation 1 will be acknowledged in the Capital Plan, 
and based on analysis, will be done on the capital plan 
timeline. The capital planning process gathers, documents, 
and balances planned funding for needs across the public 
infrastructure portfolio and across San Francisco’s resilience 
challenges. The Capital Plan has longstanding funding 
principles to guide the prioritization of public infrastructure 
investments. These investments are tiered: (1) address legal 
and/or regulatory mandates; (2) ensure public safety and 
enhance resilience; (3) preserve assets and promote 
sustainability; (4) advance planned and programmatic 
needs; and (5) promote economic development. In the next 
10-Year Capital Plan and those that follow, the City will 
continue to analyze priority projects and programs and 
identify sources to advance those priorities. Committing to 
entirely funding a single program out of context and without 
regard for the trade-offs of that commitment would be out 
of step with the City’s longstanding and highly regarded 
capital planning process and likely create significant 
vulnerabilities elsewhere in the portfolio.

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F2 The municipal water supply system (MWSS) is 
highly vulnerable to damage from a major 
earthquake and is not a reliable source for 
water supply for firefighting after a major 
earthquake.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]

Disagree, partially The MWSS has been significantly upgraded in the last 15 years through the 
Water Supply Improvement Program (WSIP) initiated by the SFPUC. The 
goals of WSIP included to reduce vulnerability of the water system to 
damage from earthquakes and increase overall water system reliability. 
There were 35 in-city projects within the $4.8 billion-dollar program. The 
WSIP was the largest capital program ever undertaken by San Francisco, 
and one of the largest water infrastructure programs in the nation. 
Additionally, it is one of the only comprehensive and strategic 
infrastructure programs targeted specifically at improving a water system’s 
seismic reliability and resiliency. Additionally, it is unique because the WSIP 
utilized a 7.8 magnitude earthquake as its seismic Level of Service. 

R1
[for F1-F6]

By no later than December 31, 2020, the Mayor, 
the SFPUC, the SFFD, and the Office of 
Resilience and Capital Planning should jointly 
present to the Board of Supervisors a detailed 
plan to ensure the City is well prepared to fight 
fires in all parts of San Francisco in the event of 
a 1906-magnitude (7.8) earthquake.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]

Will be implemented Ensuring that San Francisco has the infrastructure and 
resources to be well prepared to fight fires in all parts of San 
Francisco is something that will be a focus of the next 10-
Year Capital Plan. Per Administrative Code 3.20, that Plan 
must be submitted to the Mayor and Board no later than 
March 1 of each odd-numbered year for approval no later 
than May 1. The requested presentation would be delivered 
as part of that Plan’s submission to enable holistic planning 
across San Francisco’s resilience challenges. Updates 
available on this timeline would be included. The City cannot 
discuss the project and timeline until the ESER 2020 plan 
passes. For this reason, the City will sync this 
recommendation with the Capital Plan, and push back the 
timeline to December 31, 2021. 



Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F2 The municipal water supply system (MWSS) is 
highly vulnerable to damage from a major 
earthquake and is not a reliable source for 
water supply for firefighting after a major 
earthquake.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]

Disagree, partially The MWSS has been significantly upgraded in the last 15 years through the 
Water Supply Improvement Program (WSIP) initiated by the SFPUC. The 
goals of WSIP included to reduce vulnerability of the water system to 
damage from earthquakes and increase overall water system reliability. 
There were 35 in-city projects within the $4.8 billion-dollar program. The 
WSIP was the largest capital program ever undertaken by San Francisco, 
and one of the largest water infrastructure programs in the nation. 
Additionally, it is one of the only comprehensive and strategic 
infrastructure programs targeted specifically at improving a water system’s 
seismic reliability and resiliency. Additionally, it is unique because the WSIP 
utilized a 7.8 magnitude earthquake as its seismic Level of Service. 

R2
[for F1-F6]

The plan discussed in Recommendation R1 
should include a detailed proposal, including 
financing sources, for the installation within 15 
years of a high-pressure, multi-sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, i.e., by no later than June 30, 2034.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]

Requires further 
analysis

The commitment of sources for specific uses on specific 
timelines for San Francisco’s public infrastructure is the 
work of the 10-Year Capital Plan. The plan discussed in 
Recommendation 1 will be acknowledged in the Capital Plan, 
and based on analysis, will be done on the capital plan 
timeline. The capital planning process gathers, documents, 
and balances planned funding for needs across the public 
infrastructure portfolio and across San Francisco’s resilience 
challenges. The Capital Plan has longstanding funding 
principles to guide the prioritization of public infrastructure 
investments. These investments are tiered: (1) address legal 
and/or regulatory mandates; (2) ensure public safety and 
enhance resilience; (3) preserve assets and promote 
sustainability; (4) advance planned and programmatic 
needs; and (5) promote economic development. In the next 
10-Year Capital Plan and those that follow, the City will 
continue to analyze priority projects and programs and 
identify sources to advance those priorities. Committing to 
entirely funding a single program out of context and without 
regard for the trade-offs of that commitment would be out 
of step with the City’s longstanding and highly regarded 
capital planning process and likely create significant 
vulnerabilities elsewhere in the portfolio.

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F4 The City’s high-pressure emergency water 
supply system, known as the Auxiliary Water 
Supply System (AWSS), does not cover large 
parts of Supervisorial Districts 1, 4, 7 and 11, 
roughly one-third of the City’s developed area. 
As a result, these districts are not adequately 
protected from fires after a major earthquake.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]

Agree with the 
finding

The SFPUC, SFFD, and San Francisco Public Works (SFPW) are committed to 
increasing fire protection throughout San Francisco. Since the passage of 
the first Earthquake Safety and Emergency Response Bond in 2010, the 
three agencies have been implementing projects to improve the AWSS 
system’s seismic reliability and range of coverage. Enhancing the AWSS 
range of coverage to all areas of the City would require the allocation of 
funds to do so. The three agencies will continue to develop and implement 
projects utilizing new and proven technologies that improve upon the 
original system design. There have been many advancements in earthquake 
resistant pipeline design and materials, hydrants, and seismic valves since 
the early 1900s, and the City intends to use the best possible technology 
available to meet the performance standards of the SFFD.

R1
[for F1-F6]

By no later than December 31, 2020, the Mayor, 
the SFPUC, the SFFD, and the Office of 
Resilience and Capital Planning should jointly 
present to the Board of Supervisors a detailed 
plan to ensure the City is well prepared to fight 
fires in all parts of San Francisco in the event of 
a 1906-magnitude (7.8) earthquake.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]

Will be implemented Ensuring that San Francisco has the infrastructure and 
resources to be well prepared to fight fires in all parts of San 
Francisco is something that will be a focus of the next 10-
Year Capital Plan. Per Administrative Code 3.20, that Plan 
must be submitted to the Mayor and Board no later than 
March 1 of each odd-numbered year for approval no later 
than May 1. The requested presentation would be delivered 
as part of that Plan’s submission to enable holistic planning 
across San Francisco’s resilience challenges. Updates 
available on this timeline would be included. The City cannot 
discuss the project and timeline until the ESER 2020 plan 
passes. For this reason, the City will sync this 
recommendation with the Capital Plan, and push back the 
timeline to December 31, 2021. 

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F4 The City’s high-pressure emergency water 
supply system, known as the Auxiliary Water 
Supply System (AWSS), does not cover large 
parts of Supervisorial Districts 1, 4, 7 and 11, 
roughly one-third of the City’s developed area. 
As a result, these districts are not adequately 
protected from fires after a major earthquake.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]

Agree with the 
finding

The SFPUC, SFFD, and San Francisco Public Works (SFPW) are committed to 
increasing fire protection throughout San Francisco. Since the passage of 
the first Earthquake Safety and Emergency Response Bond in 2010, the 
three agencies have been implementing projects to improve the AWSS 
system’s seismic reliability and range of coverage. Enhancing the AWSS 
range of coverage to all areas of the City would require the allocation of 
funds to do so. The three agencies will continue to develop and implement 
projects utilizing new and proven technologies that improve upon the 
original system design. There have been many advancements in earthquake 
resistant pipeline design and materials, hydrants, and seismic valves since 
the early 1900s, and the City intends to use the best possible technology 
available to meet the performance standards of the SFFD.

R2
[for F1-F6]

The plan discussed in Recommendation R1 
should include a detailed proposal, including 
financing sources, for the installation within 15 
years of a high-pressure, multi-sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, i.e., by no later than June 30, 2034.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]

Requires further 
analysis

The commitment of sources for specific uses on specific 
timelines for San Francisco’s public infrastructure is the 
work of the 10-Year Capital Plan. The plan discussed in 
Recommendation 1 will be acknowledged in the Capital Plan, 
and based on analysis, will be done on the capital plan 
timeline. The capital planning process gathers, documents, 
and balances planned funding for needs across the public 
infrastructure portfolio and across San Francisco’s resilience 
challenges. The Capital Plan has longstanding funding 
principles to guide the prioritization of public infrastructure 
investments. These investments are tiered: (1) address legal 
and/or regulatory mandates; (2) ensure public safety and 
enhance resilience; (3) preserve assets and promote 
sustainability; (4) advance planned and programmatic 
needs; and (5) promote economic development. In the next 
10-Year Capital Plan and those that follow, the City will 
continue to analyze priority projects and programs and 
identify sources to advance those priorities. Committing to 
entirely funding a single program out of context and without 
regard for the trade-offs of that commitment would be out 
of step with the City’s longstanding and highly regarded 
capital planning process and likely create significant 
vulnerabilities elsewhere in the portfolio.



Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F5 A high-pressure, multi-sourced, seismically safe 
emergency firefighting water supply will be 
costly but is essential to protect the City.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]

Agree with the 
finding

As the City considers what is essential to protect San Francisco, it is 
important to acknowledge our multiple, complex resilience challenges. 
These challenges are documented in the Resilient SF strategy (2016) and 
underlie the strategic efforts of our capital investments as represented in 
the 10-Year Capital Plan (last updated 2019). These challenges are: 
Earthquakes, Sea Level Rise/Climate Change, Aging Infrastructure, 
Unaffordability, and Social Inequity. All of these challenges represent 
meaningful threats to San Franciscans, their property, and their ability to 
make a life in the city. In making decisions about priority investments, San 
Francisco must keep an eye on all of these challenges, identify the areas of 
greatest need across them, and make progress on all fronts simultaneously. 
The City has taken significant steps since 2010 to ensure that the City has a 
high-pressure multi-sourced, seismically safe EFWS. Since the passage of 
the first Earthquake Safety and Emergency Response Bond in 2010, SFPUC, 
SFFD, SF Public Works have been implementing projects to improve the 
system’s seismic reliability and range of coverage. The three agencies will 
continue to implement projects utilizing new and proven technologies that 
improve upon the original system design.   

R1
[for F1-F6]

By no later than December 31, 2020, the Mayor, 
the SFPUC, the SFFD, and the Office of 
Resilience and Capital Planning should jointly 
present to the Board of Supervisors a detailed 
plan to ensure the City is well prepared to fight 
fires in all parts of San Francisco in the event of 
a 1906-magnitude (7.8) earthquake.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]

Will be implemented Ensuring that San Francisco has the infrastructure and 
resources to be well prepared to fight fires in all parts of San 
Francisco is something that will be a focus of the next 10-
Year Capital Plan. Per Administrative Code 3.20, that Plan 
must be submitted to the Mayor and Board no later than 
March 1 of each odd-numbered year for approval no later 
than May 1. The requested presentation would be delivered 
as part of that Plan’s submission to enable holistic planning 
across San Francisco’s resilience challenges. Updates 
available on this timeline would be included. The City cannot 
discuss the project and timeline until the ESER 2020 plan 
passes. For this reason, the City will sync this 
recommendation with the Capital Plan, and push back the 
timeline to December 31, 2021. 

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F5 A high-pressure, multi-sourced, seismically safe 
emergency firefighting water supply will be 
costly but is essential to protect the City.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]

Agree with the 
finding

As the City considers what is essential to protect San Francisco, it is 
important to acknowledge our multiple, complex resilience challenges. 
These challenges are documented in the Resilient SF strategy (2016) and 
underlie the strategic efforts of our capital investments as represented in 
the 10-Year Capital Plan (last updated 2019). These challenges are: 
Earthquakes, Sea Level Rise/Climate Change, Aging Infrastructure, 
Unaffordability, and Social Inequity. All of these challenges represent 
meaningful threats to San Franciscans, their property, and their ability to 
make a life in the city. In making decisions about priority investments, San 
Francisco must keep an eye on all of these challenges, identify the areas of 
greatest need across them, and make progress on all fronts simultaneously. 
The City has taken significant steps since 2010 to ensure that the City has a 
high-pressure multi-sourced, seismically safe EFWS. Since the passage of 
the first Earthquake Safety and Emergency Response Bond in 2010, SFPUC, 
SFFD, SF Public Works have been implementing projects to improve the 
system’s seismic reliability and range of coverage. The three agencies will 
continue to implement projects utilizing new and proven technologies that 
improve upon the original system design.   

R2
[for F1-F6]

The plan discussed in Recommendation R1 
should include a detailed proposal, including 
financing sources, for the installation within 15 
years of a high-pressure, multi-sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, i.e., by no later than June 30, 2034.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]

Requires further 
analysis

The commitment of sources for specific uses on specific 
timelines for San Francisco’s public infrastructure is the 
work of the 10-Year Capital Plan. The plan discussed in 
Recommendation 1 will be acknowledged in the Capital Plan, 
and based on analysis, will be done on the capital plan 
timeline. The capital planning process gathers, documents, 
and balances planned funding for needs across the public 
infrastructure portfolio and across San Francisco’s resilience 
challenges. The Capital Plan has longstanding funding 
principles to guide the prioritization of public infrastructure 
investments. These investments are tiered: (1) address legal 
and/or regulatory mandates; (2) ensure public safety and 
enhance resilience; (3) preserve assets and promote 
sustainability; (4) advance planned and programmatic 
needs; and (5) promote economic development. In the next 
10-Year Capital Plan and those that follow, the City will 
continue to analyze priority projects and programs and 
identify sources to advance those priorities. Committing to 
entirely funding a single program out of context and without 
regard for the trade-offs of that commitment would be out 
of step with the City’s longstanding and highly regarded 
capital planning process and likely create significant 
vulnerabilities elsewhere in the portfolio.

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F6 Unless the City increases funding levels, it will 
be several decades (i.e., after the USGS predicts 
one or more major earthquakes will occur) 
before the southern parts of the City have a 
high-pressure, multi-sourced, seismically safe 
emergency firefighting water supply.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]

Disagree, wholly Decisions about programming and funding levels of future ESER bonds and 
other complementary sources that could support the expansion of the 
AWSS have yet to be made. 

R1
[for F1-F6]

By no later than December 31, 2020, the Mayor, 
the SFPUC, the SFFD, and the Office of 
Resilience and Capital Planning should jointly 
present to the Board of Supervisors a detailed 
plan to ensure the City is well prepared to fight 
fires in all parts of San Francisco in the event of 
a 1906-magnitude (7.8) earthquake.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]

Will be implemented Ensuring that San Francisco has the infrastructure and 
resources to be well prepared to fight fires in all parts of San 
Francisco is something that will be a focus of the next 10-
Year Capital Plan. Per Administrative Code 3.20, that Plan 
must be submitted to the Mayor and Board no later than 
March 1 of each odd-numbered year for approval no later 
than May 1. The requested presentation would be delivered 
as part of that Plan’s submission to enable holistic planning 
across San Francisco’s resilience challenges. Updates 
available on this timeline would be included. The City cannot 
discuss the project and timeline until the ESER 2020 plan 
passes. For this reason, the City will sync this 
recommendation with the Capital Plan, and push back the 
timeline to December 31, 2021. 



Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F6 Unless the City increases funding levels, it will 
be several decades (i.e., after the USGS predicts 
one or more major earthquakes will occur) 
before the southern parts of the City have a 
high-pressure, multi-sourced, seismically safe 
emergency firefighting water supply.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]

Disagree, wholly Decisions about programming and funding levels of future ESER bonds and 
other complementary sources that could support the expansion of the 
AWSS have yet to be made. 

R2
[for F1-F6]

The plan discussed in Recommendation R1 
should include a detailed proposal, including 
financing sources, for the installation within 15 
years of a high-pressure, multi-sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, i.e., by no later than June 30, 2034.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]

Requires further 
analysis

The commitment of sources for specific uses on specific 
timelines for San Francisco’s public infrastructure is the 
work of the 10-Year Capital Plan. The plan discussed in 
Recommendation 1 will be acknowledged in the Capital Plan, 
and based on analysis, will be done on the capital plan 
timeline. The capital planning process gathers, documents, 
and balances planned funding for needs across the public 
infrastructure portfolio and across San Francisco’s resilience 
challenges. The Capital Plan has longstanding funding 
principles to guide the prioritization of public infrastructure 
investments. These investments are tiered: (1) address legal 
and/or regulatory mandates; (2) ensure public safety and 
enhance resilience; (3) preserve assets and promote 
sustainability; (4) advance planned and programmatic 
needs; and (5) promote economic development. In the next 
10-Year Capital Plan and those that follow, the City will 
continue to analyze priority projects and programs and 
identify sources to advance those priorities. Committing to 
entirely funding a single program out of context and without 
regard for the trade-offs of that commitment would be out 
of step with the City’s longstanding and highly regarded 
capital planning process and likely create significant 
vulnerabilities elsewhere in the portfolio.

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F8 Redundancy is an important feature of an 
emergency firefighting water system.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]

Agree with the 
finding

R6
[for F8-F9]

The SFPUC, the SFFD and the SF Department of 
the Environment should study adding salt-water 
pump stations to improve the redundancy of 
water sources, especially on the west side.  
Findings and recommendations from this study 
should be presented to the Board of Supervisors 
by no later than June 30, 2021.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]

Will be implemented SFPUC and SFFD will complete this study by June 30, 2021.

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F9 Current plans to extend protections to the 
western part of the City do not include any high-
pressure water sources north of Golden Gate 
Park.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]

Disagree, partially While it is true that the SFPUC and SFFD are studying four potential water 
sources proposed to supply a potable EFWS on the west side of the City, 
which are not located north of Golden Gate Park, which by no means would 
reduce the proposed system's resiliency, reliability, performance, or ability 
to provide abundant high-pressure water for fire suppression to the 
Richmond District after a seismic event. San Francisco is unique in that 
there are 11 in-city reservoirs, with a total water capacity of approximately 
413,000,000 gallons. Additionally, Lake Merced, also located within City 
Limits, has an additional approximately 1,000,000,000 gallons. The potable 
EFWS system for the Westside of San Francisco that is being developed and 
analyzed would provide that the new EFWS pipeline in the Sunset and 
Richmond Districts could be supplied from four sources of water at two 
locations. The first two water sources could be supplied to the EFWS 
pipeline via a 30,000 gallon per minute pump station in the vicinity of Lake 
Merced. The two sources being studied for this pump station are Lake 
Merced, which has a water supply of approximately one billion gallons, and 
a 60” seismically resilient SFPUC Hetch Hetchy Regional Water System 
pipeline. The proposed potable EFWS also is analyzing the inclusion of a 
second 30,000 gallons per minute pump station in the vicinity of the 
SFPUC’s Sunset Reservoir that could be supplied water by two sources: (1) 
the 90 million gallon north basin of the Sunset Reservoir, which recently 
underwent a $64 million seismic retrofit, and (2) a 54” seismically resilient 
SFPUC Hetch Hetchy Regional Water system pipeline.               

R6
[for F8-F9]

The SFPUC, the SFFD and the SF Department of 
the Environment should study adding salt-water 
pump stations to improve the redundancy of 
water sources, especially on the west side.  
Findings and recommendations from this study 
should be presented to the Board of Supervisors 
by no later than June 30, 2021.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]

Will be implemented SFPUC and SFFD will complete this study by June 30, 2021.



Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F10 The “reliability scores” being used by the SFPUC 
impart an overly optimistic impression of the 
protection provided.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]

Disagree, partially Fire Response Areas (FRAs) were utilized by SFPUC and SFFD in the planning 
study CS-199. This study divided the City into areas based on those defined 
by the SFFD for initial alarm response and were called Fire Response Areas 
(FRAs). Probable fire demands were developed for each FRA using 1000 sets 
of fire demands generated by Charles Scawthorn, PhD using a Monte Carlo 
analysis of fire ignitions and fire growth using the ground motions from the 
design earthquake (7.8 magnitude). The fire ignitions were generated using 
methods similar to those used for the Community Action Plan for Seismic 
Safety (CAPSS) study (ATC 2010). The fire ignitions subsequently were used 
to develop water demands that were aggregated into the likely fire 
demands for each FRA. The water supplies for each FRA were developed 
using the reliability modeling tool GIRAFFE, developed at Cornell University 
by Professor Thomas D. O’Rourke. GIRAFFE performs internal Monte Carlo 
analysis to damage pipes in the system for multiple scenarios. The water 
supplies developed by GIRAFFE were aggregated into the likely water 
supplies for each FRA. It should be noted that the likely water supplies for 
each FRA assumed no water from the City's municipal water system 
(MWSS), which is quite conservative and highly unlikely even after a seismic 
event. The reliability score for each FRA is calculated using the sum of all 
water supplies for each FRA and dividing it by the FRA water demand. The 
reliability scores do exactly that - estimate how much EFWS water will be 
available for firefighting demands in a given FRA. The reliability scores are 
not meant to represent an estimate of the fire protection for a given house, 
block, or blocks. Rather it is a measure of the EFWS capacity and demand. 
The SFPUC recognizes the need to analyze potential EFWS demands on a 
more detailed level, and the agency began the process of doing so.

R7
[for F10]

The SFPUC should (a) continue its efforts to 
complete a more detailed analysis of emergency 
firefighting water needs (including above-the-
median needs) by neighborhood, and not just 
by FRA, and (b) present a completed analysis to 
the Board of Supervisors by no later than 
June 30, 2021.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]

Will be implemented SFPUC and SFFD will complete this analysis by June 30, 2021.

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F11 The City does not have a timeline to fund and 
complete development of a high-pressure, multi-
sourced, seismically safe emergency water 
supply for all parts of the City, including poor 
neighborhoods that historically have not been 
as well protected as the downtown business 
district and many richer neighborhoods.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]

Disagree, partially The EFWS was built after the 1906 earthquake, and its location, primarily in 
the northeast portion of San Francisco, corresponds to the location of the 
majority of the city’s population at that time. Since 2010, the SFPUC, SFFD, 
and Public Works have made critical improvements to the existing EFWS 
system. Expanding the EFWS prior to ensuring that the existing EFWS is 
resilient and reliable would have contradicted best engineering practices. 
The SFPUC and SFFD are developing plans that would implement a resilient, 
robust, and redundant potable EFWS for the Westside of San Francisco. The 
potable EFWS that is being developed and analyzed would propose  the 
best method for bringing a robust and resilient high-pressure firefighting 
water system to the Western neighborhoods in San Francisco that is 
capable of providing water to the SFFD firefighters at the high-pressure 
needed for firefighters to combat large fires after a seismic event, and is 
likely to include over 14 miles of new EFWS pipelines and potentially two 
new pump stations likely to be supplied by four water sources. The SFPUC 
and SFFD’s potable EFWS is being designed in a manner that allows for 
agility and the flexibility to add new technologies and water sources, and in 
a manner that allows the piping network to be extended in the future to 
serve additional areas.                                                                                                    



Since taking over maintenance responsibilities, SFPUC has completed 
significant maintenance activities. For example, on a monthly basis, staff 
from the SFPUC test both Pump Station #1 and Pump Station #2. There are 
6 maintenance recommendations provided in the CS-199 study as shown 
below in Table 7-1 from CS-199. The SFPUC has developed several of the 
routine maintenance plans recommended in the report or has determined 
the recommended maintenance practice is not necessary (i.e. flushing of a 
non-potable water system).                                                                                                                                 

Maintenance Recommendations, CS. 199 Task 11 TM:                                                                                                                                                     
Maintenance Recommendation 1: Confirm that all AWSS assets are entered 
into CDD's asset management system and PM's are established                                                                                                                                                                                                                                 
SFPUC Response: All AWSS asset locations are entered into CDD's Maximo 
and GIS databases. PM's are established for regular maintenance.                                                                                                                                                                                                                       

Maintenance Recommendation 2: Perform Regular maintenance and 
testing                                                                                             
SFPUC Response: According to SFPUC Maximo maintenance/testing 
records, regular maintenance and testing is performed in accordance with 
maintenance plans.                                                                                                                                                                        

Maintenance Recommendation 3: Check, flush and repair all suction 
connections regularly                                                                      
SFPUC Response: All suction connections were assessed 4-5 years ago. 
Some were cleaned as needed at that time. A high-pressure jetting machine 
was recently purchased, and personnel is being trained on its use.                                                                                                                                                                                                                    

Maintenance Recommendation 4: Establish pipeline flushing program for 
AWSS                                                                                     
SFPUC Response: Non-potable fire-fighting water systems are not typically 
flushed as part of regular flushing maintenance program. However, flushing 
naturally occurs when the AWSS is utilized approximately 20 times per 
year.                                                                                                                                                                                   

Maintenance Recommendation 5: Establish leak detection program and a 
pipeline leak database to monitor potential hot spots                                                                                                                                                                                                                                                       
SFPUC Response: SFPUC maintenance activities have helped reduced EFWS 
leakage by over 500,000 gallons per day, improving system performance 
while reducing water waste. A condition assessment project was 
implemented using Smart Ball technology. In addition, the system water 
supply sources are regularly monitored for water levels/filling requirements 
which will indicate potential leaks in the pipeline system.                                                                                                                                       

Maintenance Recommendation 6: Establish a cistern inspection, filling and 
testing program                                                             
SFPUC Response: A cistern inspection and testing program has been 
developed for implementation in 2019. In addition, a filling procedure has 
been established with SFFD.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          

As part of the AWSS Critical Valve Exercise Program, CDD has identified 66 
AWSS valves as “critical” (66 of 1,685 valves, or approximately 4 percent 
(source: CDD GIS). Critical valves for AWSS were defined based on the 
following criteria for operational importance:                                                                                                                                                                                                                                        
• Tank bypass valves
• Tank supply valve from higher pressure to lower pressure tank supply 
source
• Closed control valves to isolate piping within an infirm area
• Distribution system divide gate valve, manual operation (allows higher 
pressure zone to feed into lower pressure zone within the distribution 

          
           

              
             

                                                                                                       
                                                                                                                                                                                                                                         

              
           
                                                               

                                                                                                                                                                                                  
                                                                                                                                                                                                                
                                                                                                                                                                                            
                                                                                                                                                                 

                                                                                                                                                                                                                     
                                                                                                                                                                                                                                                   

                                                                                                                                                                                                           
                                                                                                                                                                                                              

                                                                                                                                                                                                    
                                                                                                                                                 
                                                                                                                                                                                               
                                                                                                                                             
    

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F12 The SFPUC has not developed a number of the 
routine maintenance plans recommended in a 
2014 report (CS-199), and has not adequately 
defined which AWSS valves are “critical” and 
therefore require increased attention.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]

Disagree, wholly R9
[for F12]

By no later than December 31, 2020 the SFPUC, 
with the advice and subject to the approval of 
the SFFD, should (a) implement “best practices” 
for the maintenance of AWSS assets, and (b) 
redefine which AWSS valves in the system are 
“critical,” and, therefore, require more 
attention and priority in the SFPUC’s 
maintenance plans.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]

Has been 
implemented

(a) SFPUC implements “best practices” for the maintenance 
of AWSS assets in collaboration with SFFD, and consistent 
with the terms of the Memorandum of Understanding 
Regarding Operation and Maintenance of San Francisco 
Water Supply Systems Related to Fire Suppression (MOU), 
SFPUC will seek SFFD’s written approval for “any 
modifications that could compromise”  the system’s 
function as a high pressure firefighting system (MOU, page 
2).
(b) The AWSS critical valves have been identified and will be 
exercised every year through the AWSS Critical Valve 
Exercise Program.



        
          

              
          

             
          

           
                                                                                                                                   

                                                                                                                                                           
          

                                                                                                                                                                                                                                         
           

                                                                                                                                                                                                                               

       
                                                                                             
       

          
                                                                                                                                                                         

         
                                                                       

          
            

                                                                                                                                                                                                                              

        
                                                                                     
         
          

           
                                                                                                                                                                                   

         
                                                                                                                                                                                                                                                              

         
          

         
          

         
                                                                                                                                               

         
                                                              
          

           
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                             

             
            

            
                                                                                                                                                                                                                                            

   
            

          
          

pressure zone to feed into lower pressure zone within the distribution 
system)
• Distribution system divide gate valve, motorized operation (allows higher 
pressure zone to feed into lower pressure zone within the distribution 
system)
• Open control valves to allow a single supply source to feed an infirm area
• Balancing valve, TP reservoir only (allows the two TP reservoir basins to 
equalize in level)                                                                                                     
Critical Valves:                                                                                                                                                                                                                                        
These EFWS critical valves are broken down by type below. All 66 of the 
AWSS critical valves were exercised in 2018-2019 and will be exercised 
every year.                                                              

Valve Type  (# of Critical Valves per type):                                                                                                                                                                                          
Ashbury Tank By-Pass Valves (10)                                                                                                                                                                                                            
Ashbury Tank Supply Valve #1 [Ashbury to Jones] (1)                                                                                                                                                                                    
Ashbury Tank Supply Valve #2 [Ashbury to Jones] (1)                                                                                                                                                         
Close Control Gate Valve (15)                                                                                                                                                                                                                 
Division Gate Valve (14)                                                                                                                                                                                                                                                
Jones Street Tank By-Pass Valves (10)                                                                                                                                                                                                      
Motorized Division Gate Valve or Motorized Line Gate Valve (6)                                                                                                                                                                                                     
Open Control Gate Valve [Infirm Area] (6)                                                                                                                                                                                              
Twin Peaks East Reservoir Lead Valve [Supply, TP to Ashbury] (1)                                                                                                                                       
Twin Peaks Reservoir Balancing Valve (1)                                                                                                                                                                                          
Twin Peaks West Reservoir Lead Valve [Supply, TP to Ashbury] (1)                                                                                                                                   
Total AWSS Critical Valves (66)

     
  

  
   

 
 
  

  

         
      

       
       

   

   
  

  

 

SFFD and SFPUC will work together to amend the MOU by 
June 30, 2020. 

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F13 In the 2015 MOU between the SFFD and the 
SFPUC, the two agencies agreed to conduct 
joint AWSS trainings annually, but there is no 
formal protocol outlining specific joint AWSS 
exercises or drills using hypothetical disaster 
scenarios, such as a major earthquake.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]

Disagree, partially There are no formal protocol outlining specific joint AWSS exercises or drills 
in the MOU; however, there are multiple opportunities to train together 
during operation, maintenance, and construction of improvement projects 
for the AWSS facilities as previously described in the response to the Grand 
Jury questions sent in May 2019.

The SFFD and SFPUC have had multiple field training opportunities during 
the maintenance and start-up testing of AWSS facilities in the last 5 years.  
For example, on December 20, 2018, SFFD and SFPUC personnel conducted 
emergency generator start-up procedures for Pump Station No. 2 (PS2). On 
April 5, 2018 SFPUC and SFFD performed joint-department full-scale test of 
AWSS Pump Station No. 1 (PS1) including pumping seawater into an 
isolated section of the AWSS distribution through system hydrants.  On 
August 29, 2018, SFPUC, SFFD and DPW personnel conducted a seawater 
drafting drill and confirmation test from the new suction connection at Pier 
50.  In addition, SFFD and SFPUC periodically test different facilities to 
assure systems are in good working order, and to train personnel on 
operations and joint-agency communications.  For example, a full-scale 
emergency exercise was performed between SFFD and SFPUC staff in 
January 2016 at Islais Creek, which involved the Phoenix Fireboat pumping 
sea water directly into an isolated section of the Jones pressure system via 
AWSS manifold connection. Sea water discharged from select hydrants 
within the isolated section of the system where pressure and flow were 
monitored at each discharge point.

The SFFD uses their Disaster Response Manual and Water Supply Manual to 
provide guidelines for training. Training occurs throughout the year and is 
ongoing. In March 2018, the SFPUC sponsored a tabletop drill focused on 
CDD emergency response in coordination with SFFD response.  Participants 
were asked to utilize Incident Command Structure (ICS) principles to 

         
          
             

         
         

             
         

           
           

        
           

      

R10
[for F13]

By no later than June 30, 2020, the 2015 MOU 
between the SFPUC and the SFFD should be 
amended to include a detailed roadmap for 
annual emergency response exercises, including 
simulated disaster and earthquake drills 
involving the AWSS and the PWSS.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]

Will be implemented
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respond to a hypothetical earthquake event (determine ICS, formulate 
specific objectives, and document findings). It is anticipated that this 
tabletop exercise will be repeated at least every other year, and that a 
larger scale simulation of post-earthquake response will be conducted 
within the next two years for SFFD and SFPUC joint-exercise.

In February 2018 the SFPUC and SFFD staff convened to review the SFPUC’s 
Division Emergency Operations Plan (DEOP), the CDD’s Emergency Action 
Plan (EAP), and the CDD’s Emergency Response Plan (ERP). The ERP 
overview focused on the Incident Command structure specific to CDD staff 
responsibilities, communication methods, critical facilities and assets, first 
responders for each facility (PWS and AWSS) and updated “critical facilities 
map” for all major pressure zones. 

 
          

        
       

     
     

     

   
  

  

  



  ⚠WARNING: This email was generated from an external source. You should only open files from
a trustworthy source.

From: Anatolia Lubos
To: Carroll, John (BOS)
Subject: Fire Commission Response to 2018-2019 AWSS Report
Date: Friday, September 13, 2019 10:03:24 AM
Attachments: Copy of Fire Commission_Nakajo_AWSS Matrix of Findings and Recommendations Response 190904.xlsx

 
 

From: Civil Grand Jury <CGrandJury@sftc.org> 
Sent: Thursday, September 12, 2019 1:24 PM
To: Anatolia Lubos <ALubos@sftc.org>
Subject: FW: Civil Grand Jury Report
 
 

From: Conefrey, Maureen (FIR)
Sent: Thursday, September 12, 2019 1:24:22 PM (UTC-08:00) Pacific Time (US & Canada)
To: Civil Grand Jury
Cc: Rasha Harvey; Steve Nakajo (sknakajo@yahoo.com); Nicholson, Jeanine (FIR)
Subject: RE: Civil Grand Jury Report

 
Here’s the correct document.
 
Maureen Conefrey
Fire Commission Secretary
(415) 558-3451
 

From: Conefrey, Maureen (FIR) 
Sent: Thursday, September 12, 2019 11:45 AM
To: CGrandJury@sftc.org
Cc: Rasha Harvey <r.harvey@sfcgj.org>; Steve Nakajo (sknakajo@yahoo.com)
<sknakajo@yahoo.com>; Nicholson, Jeanine (FIR) <jeanine.nicholson@sfgov.org>
Subject: Civil Grand Jury Report
 
Dear Honorable Garrett L. Wong,
 
Please see attachments.   I will also send by U.S. Mail.
 
Sincerely,
 
Maureen Conefrey
Fire Commission Secretary
(415) 558-3451
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		Act Now Before It Is Too Late: Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System
[July 17, 2019]		F1		Fires resulting from an earthquake represent a significant risk of widespread damage and potential loss of life in San Francisco.		President, San Francisco Fire Commission
[September 15, 2019]		Agree with the finding				R1
[for F1-F6]		By no later than December 31, 2020, the Mayor, the SFPUC, the SFFD, and the Office of Resilience and Capital Planning should jointly present to the Board of Supervisors a detailed plan to ensure the City is well prepared to fight fires in all parts of San Francisco in the event of a 1906-magnitude (7.8) earthquake.		President, San Francisco Fire Commission
[September 15, 2019]		Will be implemented		Ensuring that San Francisco has the infrastructure and resources to be well prepared to fight fires in all parts of San Francisco is something that will be a focus of the next 10-Year Capital Plan. Per Administrative Code 3.20, that Plan must be submitted to the Mayor and Board no later than March 1 of each odd-numbered year for approval no later than May 1. The requested presentation would be delivered as part of that Plan’s submission to enable holistic planning across San Francisco’s resilience challenges. Updates available on this timeline would be included. The City cannot discuss the project and timeline until the ESER 2020 plan passes. For this reason, the City will sync this recommendation with the Capital Plan, and push back the timeline to December 31, 2021. 

		Act Now Before It Is Too Late: Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System
[July 17, 2019]		F1		Fires resulting from an earthquake represent a significant risk of widespread damage and potential loss of life in San Francisco.		President, San Francisco Fire Commission
[September 15, 2019]		Agree with the finding				R2
[for F1-F6]		The plan discussed in Recommendation R1 should include a detailed proposal, including financing sources, for the installation within 15 years of a high-pressure, multi-sourced, seismically safe emergency water system for those parts of the City that don’t currently have one, i.e., by no later than June 30, 2034.		President, San Francisco Fire Commission
[September 15, 2019]		Requires further analysis		The commitment of sources for specific uses on specific timelines for San Francisco’s public infrastructure is the work of the 10-Year Capital Plan. The plan discussed in Recommendation 1 will be acknowledged in the Capital Plan, and based on analysis, will be done on the capital plan timeline. The capital planning process gathers, documents, and balances planned funding for needs across the public infrastructure portfolio and across San Francisco’s resilience challenges. The Capital Plan has longstanding funding principles to guide the prioritization of public infrastructure investments. These investments are tiered: (1) address legal and/or regulatory mandates; (2) ensure public safety and enhance resilience; (3) preserve assets and promote sustainability; (4) advance planned and programmatic needs; and (5) promote economic development. In the next 10-Year Capital Plan and those that follow, the City will continue to analyze priority projects and programs and identify sources to advance those priorities. Committing to entirely funding a single program out of context and without regard for the trade-offs of that commitment would be out of step with the City’s longstanding and highly regarded capital planning process and likely create significant vulnerabilities elsewhere in the portfolio.

		Act Now Before It Is Too Late: Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System
[July 17, 2019]		F2		The municipal water supply system (MWSS) is highly vulnerable to damage from a major earthquake and is not a reliable source for water supply for firefighting after a major earthquake.		President, San Francisco Fire Commission
[September 15, 2019]		Disagree, partially		The MWSS has been significantly upgraded in the last 15 years through the Water Supply Improvement Program (WSIP) initiated by the SFPUC. The goals of WSIP included to reduce vulnerability of the water system to damage from earthquakes and increase overall water system reliability. There were 35 in-city projects within the $4.8 billion-dollar program. The WSIP was the largest capital program ever undertaken by San Francisco, and one of the largest water infrastructure programs in the nation. Additionally, it is one of the only comprehensive and strategic infrastructure programs targeted specifically at improving a water system’s seismic reliability and resiliency. Additionally, it is unique because the WSIP utilized a 7.8 magnitude earthquake as its seismic Level of Service. 		R1
[for F1-F6]		By no later than December 31, 2020, the Mayor, the SFPUC, the SFFD, and the Office of Resilience and Capital Planning should jointly present to the Board of Supervisors a detailed plan to ensure the City is well prepared to fight fires in all parts of San Francisco in the event of a 1906-magnitude (7.8) earthquake.		President, San Francisco Fire Commission
[September 15, 2019]		Will be implemented		Ensuring that San Francisco has the infrastructure and resources to be well prepared to fight fires in all parts of San Francisco is something that will be a focus of the next 10-Year Capital Plan. Per Administrative Code 3.20, that Plan must be submitted to the Mayor and Board no later than March 1 of each odd-numbered year for approval no later than May 1. The requested presentation would be delivered as part of that Plan’s submission to enable holistic planning across San Francisco’s resilience challenges. Updates available on this timeline would be included. The City cannot discuss the project and timeline until the ESER 2020 plan passes. For this reason, the City will sync this recommendation with the Capital Plan, and push back the timeline to December 31, 2021. 

		Act Now Before It Is Too Late: Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System
[July 17, 2019]		F2		The municipal water supply system (MWSS) is highly vulnerable to damage from a major earthquake and is not a reliable source for water supply for firefighting after a major earthquake.		President, San Francisco Fire Commission
[September 15, 2019]		Disagree, partially		The MWSS has been significantly upgraded in the last 15 years through the Water Supply Improvement Program (WSIP) initiated by the SFPUC. The goals of WSIP included to reduce vulnerability of the water system to damage from earthquakes and increase overall water system reliability. There were 35 in-city projects within the $4.8 billion-dollar program. The WSIP was the largest capital program ever undertaken by San Francisco, and one of the largest water infrastructure programs in the nation. Additionally, it is one of the only comprehensive and strategic infrastructure programs targeted specifically at improving a water system’s seismic reliability and resiliency. Additionally, it is unique because the WSIP utilized a 7.8 magnitude earthquake as its seismic Level of Service. 		R2
[for F1-F6]		The plan discussed in Recommendation R1 should include a detailed proposal, including financing sources, for the installation within 15 years of a high-pressure, multi-sourced, seismically safe emergency water system for those parts of the City that don’t currently have one, i.e., by no later than June 30, 2034.		President, San Francisco Fire Commission
[September 15, 2019]		Requires further analysis		The commitment of sources for specific uses on specific timelines for San Francisco’s public infrastructure is the work of the 10-Year Capital Plan. The plan discussed in Recommendation 1 will be acknowledged in the Capital Plan, and based on analysis, will be done on the capital plan timeline. The capital planning process gathers, documents, and balances planned funding for needs across the public infrastructure portfolio and across San Francisco’s resilience challenges. The Capital Plan has longstanding funding principles to guide the prioritization of public infrastructure investments. These investments are tiered: (1) address legal and/or regulatory mandates; (2) ensure public safety and enhance resilience; (3) preserve assets and promote sustainability; (4) advance planned and programmatic needs; and (5) promote economic development. In the next 10-Year Capital Plan and those that follow, the City will continue to analyze priority projects and programs and identify sources to advance those priorities. Committing to entirely funding a single program out of context and without regard for the trade-offs of that commitment would be out of step with the City’s longstanding and highly regarded capital planning process and likely create significant vulnerabilities elsewhere in the portfolio.

		Act Now Before It Is Too Late: Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System
[July 17, 2019]		F3		Approximately 30 cisterns have recently been added with funds from ESER bonds, but cisterns only have up to about an hour of water supply and thus do not provide sufficient water for fighting fires following a major earthquake.		President, San Francisco Fire Commission
[September 15, 2019]		Agree with the finding		Cisterns serve as one of many important tools for use by the SFFD in response to a disaster.  Cistern locations are strategically located in the City in the event of a major conflagration to assist as a “Demarcation Line” on some of The City’s major thoroughfares. This was realized after the 1906 earthquake. With work accomplished through the ESER bond program, cisterns have been seismically improved throughout the City and the overall number of cisterns has increased to approximately 230, providing the Fire Department access to millions of gallons of water in an emergency.		R1
[for F1-F6]		By no later than December 31, 2020, the Mayor, the SFPUC, the SFFD, and the Office of Resilience and Capital Planning should jointly present to the Board of Supervisors a detailed plan to ensure the City is well prepared to fight fires in all parts of San Francisco in the event of a 1906-magnitude (7.8) earthquake.		President, San Francisco Fire Commission
[September 15, 2019]		Will be implemented		Ensuring that San Francisco has the infrastructure and resources to be well prepared to fight fires in all parts of San Francisco is something that will be a focus of the next 10-Year Capital Plan. Per Administrative Code 3.20, that Plan must be submitted to the Mayor and Board no later than March 1 of each odd-numbered year for approval no later than May 1. The requested presentation would be delivered as part of that Plan’s submission to enable holistic planning across San Francisco’s resilience challenges. Updates available on this timeline would be included. The City cannot discuss the project and timeline until the ESER 2020 plan passes. For this reason, the City will sync this recommendation with the Capital Plan, and push back the timeline to December 31, 2021. 

		Act Now Before It Is Too Late: Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System
[July 17, 2019]		F3		Approximately 30 cisterns have recently been added with funds from ESER bonds, but cisterns only have up to about an hour of water supply and thus do not provide sufficient water for fighting fires following a major earthquake.		President, San Francisco Fire Commission
[September 15, 2019]		Agree with the finding		Cisterns serve as one of many important tools for use by the SFFD in response to a disaster.  Cistern locations are strategically located in the City in the event of a major conflagration to assist as a “Demarcation Line” on some of The City’s major thoroughfares. This was realized after the 1906 earthquake. With work accomplished through the ESER bond program, cisterns have been seismically improved throughout the City and the overall number of cisterns has increased to approximately 230, providing the Fire Department access to millions of gallons of water in an emergency.		R2
[for F1-F6]		The plan discussed in Recommendation R1 should include a detailed proposal, including financing sources, for the installation within 15 years of a high-pressure, multi-sourced, seismically safe emergency water system for those parts of the City that don’t currently have one, i.e., by no later than June 30, 2034.		President, San Francisco Fire Commission
[September 15, 2019]		Requires further analysis		The commitment of sources for specific uses on specific timelines for San Francisco’s public infrastructure is the work of the 10-Year Capital Plan. The plan discussed in Recommendation 1 will be acknowledged in the Capital Plan, and based on analysis, will be done on the capital plan timeline. The capital planning process gathers, documents, and balances planned funding for needs across the public infrastructure portfolio and across San Francisco’s resilience challenges. The Capital Plan has longstanding funding principles to guide the prioritization of public infrastructure investments. These investments are tiered: (1) address legal and/or regulatory mandates; (2) ensure public safety and enhance resilience; (3) preserve assets and promote sustainability; (4) advance planned and programmatic needs; and (5) promote economic development. In the next 10-Year Capital Plan and those that follow, the City will continue to analyze priority projects and programs and identify sources to advance those priorities. Committing to entirely funding a single program out of context and without regard for the trade-offs of that commitment would be out of step with the City’s longstanding and highly regarded capital planning process and likely create significant vulnerabilities elsewhere in the portfolio.

		Act Now Before It Is Too Late: Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System
[July 17, 2019]		F4		The City’s high-pressure emergency water supply system, known as the Auxiliary Water Supply System (AWSS), does not cover large parts of Supervisorial Districts 1, 4, 7 and 11, roughly one-third of the City’s developed area. As a result, these districts are not adequately protected from fires after a major earthquake.		President, San Francisco Fire Commission
[September 15, 2019]		Agree with the finding		The SFPUC, SFFD, and San Francisco Public Works (SFPW) are committed to increasing fire protection throughout San Francisco. Since the passage of the first Earthquake Safety and Emergency Response Bond in 2010, the three agencies have been implementing projects to improve the AWSS system’s seismic reliability and range of coverage. Enhancing the AWSS range of coverage to all areas of the City would require the allocation of funds to do so. The three agencies will continue to develop and implement projects utilizing new and proven technologies that improve upon the original system design. There have been many advancements in earthquake resistant pipeline design and materials, hydrants, and seismic valves since the early 1900s, and the City intends to use the best possible technology available to meet the performance standards of the SFFD.		R1
[for F1-F6]		By no later than December 31, 2020, the Mayor, the SFPUC, the SFFD, and the Office of Resilience and Capital Planning should jointly present to the Board of Supervisors a detailed plan to ensure the City is well prepared to fight fires in all parts of San Francisco in the event of a 1906-magnitude (7.8) earthquake.		President, San Francisco Fire Commission
[September 15, 2019]		Will be implemented		Ensuring that San Francisco has the infrastructure and resources to be well prepared to fight fires in all parts of San Francisco is something that will be a focus of the next 10-Year Capital Plan. Per Administrative Code 3.20, that Plan must be submitted to the Mayor and Board no later than March 1 of each odd-numbered year for approval no later than May 1. The requested presentation would be delivered as part of that Plan’s submission to enable holistic planning across San Francisco’s resilience challenges. Updates available on this timeline would be included. The City cannot discuss the project and timeline until the ESER 2020 plan passes. For this reason, the City will sync this recommendation with the Capital Plan, and push back the timeline to December 31, 2021. 

		Act Now Before It Is Too Late: Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System
[July 17, 2019]		F4		The City’s high-pressure emergency water supply system, known as the Auxiliary Water Supply System (AWSS), does not cover large parts of Supervisorial Districts 1, 4, 7 and 11, roughly one-third of the City’s developed area. As a result, these districts are not adequately protected from fires after a major earthquake.		President, San Francisco Fire Commission
[September 15, 2019]		Agree with the finding		The SFPUC, SFFD, and San Francisco Public Works (SFPW) are committed to increasing fire protection throughout San Francisco. Since the passage of the first Earthquake Safety and Emergency Response Bond in 2010, the three agencies have been implementing projects to improve the AWSS system’s seismic reliability and range of coverage. Enhancing the AWSS range of coverage to all areas of the City would require the allocation of funds to do so. The three agencies will continue to develop and implement projects utilizing new and proven technologies that improve upon the original system design. There have been many advancements in earthquake resistant pipeline design and materials, hydrants, and seismic valves since the early 1900s, and the City intends to use the best possible technology available to meet the performance standards of the SFFD.		R2
[for F1-F6]		The plan discussed in Recommendation R1 should include a detailed proposal, including financing sources, for the installation within 15 years of a high-pressure, multi-sourced, seismically safe emergency water system for those parts of the City that don’t currently have one, i.e., by no later than June 30, 2034.		President, San Francisco Fire Commission
[September 15, 2019]		Requires further analysis		The commitment of sources for specific uses on specific timelines for San Francisco’s public infrastructure is the work of the 10-Year Capital Plan. The plan discussed in Recommendation 1 will be acknowledged in the Capital Plan, and based on analysis, will be done on the capital plan timeline. The capital planning process gathers, documents, and balances planned funding for needs across the public infrastructure portfolio and across San Francisco’s resilience challenges. The Capital Plan has longstanding funding principles to guide the prioritization of public infrastructure investments. These investments are tiered: (1) address legal and/or regulatory mandates; (2) ensure public safety and enhance resilience; (3) preserve assets and promote sustainability; (4) advance planned and programmatic needs; and (5) promote economic development. In the next 10-Year Capital Plan and those that follow, the City will continue to analyze priority projects and programs and identify sources to advance those priorities. Committing to entirely funding a single program out of context and without regard for the trade-offs of that commitment would be out of step with the City’s longstanding and highly regarded capital planning process and likely create significant vulnerabilities elsewhere in the portfolio.

		Act Now Before It Is Too Late: Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System
[July 17, 2019]		F4		The City’s high-pressure emergency water supply system, known as the Auxiliary Water Supply System (AWSS), does not cover large parts of Supervisorial Districts 1, 4, 7 and 11, roughly one-third of the City’s developed area. As a result, these districts are not adequately protected from fires after a major earthquake.		President, San Francisco Fire Commission
[September 15, 2019]		Agree with the finding		The SFPUC, SFFD, and San Francisco Public Works (SFPW) are committed to increasing fire protection throughout San Francisco. Since the passage of the first Earthquake Safety and Emergency Response Bond in 2010, the three agencies have been implementing projects to improve the AWSS system’s seismic reliability and range of coverage. Enhancing the AWSS range of coverage to all areas of the City would require the allocation of funds to do so. The three agencies will continue to develop and implement projects utilizing new and proven technologies that improve upon the original system design. There have been many advancements in earthquake resistant pipeline design and materials, hydrants, and seismic valves since the early 1900s, and the City intends to use the best possible technology available to meet the performance standards of the SFFD.		R5
[for F4]		The SFFD should strategically locate the majority of the PWSS hose tenders in areas that at present only have low-pressure hydrants and/or cisterns.		President, San Francisco Fire Commission
[September 15, 2019]		Will be implemented		The Department is currently finalizing specifications for these units, after which they will go out to bid through the City’s procurement processes before construction.  It is anticipated the Department will take receipt of these units in the second half of 2020/early 2021.  These hose tenders are a heavy-duty apparatus designed to be able to be deployed and moved throughout the City depending on need, giving the Department needed operational flexibility in its response.

		Act Now Before It Is Too Late: Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System
[July 17, 2019]		F5		A high-pressure, multi-sourced, seismically safe emergency firefighting water supply will be costly but is essential to protect the City.		President, San Francisco Fire Commission
[September 15, 2019]		Agree with the finding		As the City considers what is essential to protect San Francisco, it is important to acknowledge our multiple, complex resilience challenges. These challenges are documented in the Resilient SF strategy (2016) and underlie the strategic efforts of our capital investments as represented in the 10-Year Capital Plan (last updated 2019). These challenges are: Earthquakes, Sea Level Rise/Climate Change, Aging Infrastructure, Unaffordability, and Social Inequity. All of these challenges represent meaningful threats to San Franciscans, their property, and their ability to make a life in the city. In making decisions about priority investments, San Francisco must keep an eye on all of these challenges, identify the areas of greatest need across them, and make progress on all fronts simultaneously. The City has taken significant steps since 2010 to ensure that the City has a high-pressure multi-sourced, seismically safe EFWS. Since the passage of the first Earthquake Safety and Emergency Response Bond in 2010, SFPUC, SFFD, SF Public Works have been implementing projects to improve the system’s seismic reliability and range of coverage. The three agencies will continue to implement projects utilizing new and proven technologies that improve upon the original system design.   		R1
[for F1-F6]		By no later than December 31, 2020, the Mayor, the SFPUC, the SFFD, and the Office of Resilience and Capital Planning should jointly present to the Board of Supervisors a detailed plan to ensure the City is well prepared to fight fires in all parts of San Francisco in the event of a 1906-magnitude (7.8) earthquake.		President, San Francisco Fire Commission
[September 15, 2019]		Will be implemented		Ensuring that San Francisco has the infrastructure and resources to be well prepared to fight fires in all parts of San Francisco is something that will be a focus of the next 10-Year Capital Plan. Per Administrative Code 3.20, that Plan must be submitted to the Mayor and Board no later than March 1 of each odd-numbered year for approval no later than May 1. The requested presentation would be delivered as part of that Plan’s submission to enable holistic planning across San Francisco’s resilience challenges. Updates available on this timeline would be included. The City cannot discuss the project and timeline until the ESER 2020 plan passes. For this reason, the City will sync this recommendation with the Capital Plan, and push back the timeline to December 31, 2021. 

		Act Now Before It Is Too Late: Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System
[July 17, 2019]		F5		A high-pressure, multi-sourced, seismically safe emergency firefighting water supply will be costly but is essential to protect the City.		President, San Francisco Fire Commission
[September 15, 2019]		Agree with the finding		As the City considers what is essential to protect San Francisco, it is important to acknowledge our multiple, complex resilience challenges. These challenges are documented in the Resilient SF strategy (2016) and underlie the strategic efforts of our capital investments as represented in the 10-Year Capital Plan (last updated 2019). These challenges are: Earthquakes, Sea Level Rise/Climate Change, Aging Infrastructure, Unaffordability, and Social Inequity. All of these challenges represent meaningful threats to San Franciscans, their property, and their ability to make a life in the city. In making decisions about priority investments, San Francisco must keep an eye on all of these challenges, identify the areas of greatest need across them, and make progress on all fronts simultaneously. The City has taken significant steps since 2010 to ensure that the City has a high-pressure multi-sourced, seismically safe EFWS. Since the passage of the first Earthquake Safety and Emergency Response Bond in 2010, SFPUC, SFFD, SF Public Works have been implementing projects to improve the system’s seismic reliability and range of coverage. The three agencies will continue to implement projects utilizing new and proven technologies that improve upon the original system design.   		R2
[for F1-F6]		The plan discussed in Recommendation R1 should include a detailed proposal, including financing sources, for the installation within 15 years of a high-pressure, multi-sourced, seismically safe emergency water system for those parts of the City that don’t currently have one, i.e., by no later than June 30, 2034.		President, San Francisco Fire Commission
[September 15, 2019]		Requires further analysis		The commitment of sources for specific uses on specific timelines for San Francisco’s public infrastructure is the work of the 10-Year Capital Plan. The plan discussed in Recommendation 1 will be acknowledged in the Capital Plan, and based on analysis, will be done on the capital plan timeline. The capital planning process gathers, documents, and balances planned funding for needs across the public infrastructure portfolio and across San Francisco’s resilience challenges. The Capital Plan has longstanding funding principles to guide the prioritization of public infrastructure investments. These investments are tiered: (1) address legal and/or regulatory mandates; (2) ensure public safety and enhance resilience; (3) preserve assets and promote sustainability; (4) advance planned and programmatic needs; and (5) promote economic development. In the next 10-Year Capital Plan and those that follow, the City will continue to analyze priority projects and programs and identify sources to advance those priorities. Committing to entirely funding a single program out of context and without regard for the trade-offs of that commitment would be out of step with the City’s longstanding and highly regarded capital planning process and likely create significant vulnerabilities elsewhere in the portfolio.

		Act Now Before It Is Too Late: Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System
[July 17, 2019]		F6		Unless the City increases funding levels, it will be several decades (i.e., after the USGS predicts one or more major earthquakes will occur) before the southern parts of the City have a high-pressure, multi-sourced, seismically safe emergency firefighting water supply.		President, San Francisco Fire Commission
[September 15, 2019]		Disagree, wholly		Decisions about programming and funding levels of future ESER bonds and other complementary sources that could support the expansion of the AWSS have yet to be made. 		R1
[for F1-F6]		By no later than December 31, 2020, the Mayor, the SFPUC, the SFFD, and the Office of Resilience and Capital Planning should jointly present to the Board of Supervisors a detailed plan to ensure the City is well prepared to fight fires in all parts of San Francisco in the event of a 1906-magnitude (7.8) earthquake.		President, San Francisco Fire Commission
[September 15, 2019]		Will be implemented		Ensuring that San Francisco has the infrastructure and resources to be well prepared to fight fires in all parts of San Francisco is something that will be a focus of the next 10-Year Capital Plan. Per Administrative Code 3.20, that Plan must be submitted to the Mayor and Board no later than March 1 of each odd-numbered year for approval no later than May 1. The requested presentation would be delivered as part of that Plan’s submission to enable holistic planning across San Francisco’s resilience challenges. Updates available on this timeline would be included. The City cannot discuss the project and timeline until the ESER 2020 plan passes. For this reason, the City will sync this recommendation with the Capital Plan, and push back the timeline to December 31, 2021. 

		Act Now Before It Is Too Late: Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System
[July 17, 2019]		F6		Unless the City increases funding levels, it will be several decades (i.e., after the USGS predicts one or more major earthquakes will occur) before the southern parts of the City have a high-pressure, multi-sourced, seismically safe emergency firefighting water supply.		President, San Francisco Fire Commission
[September 15, 2019]		Disagree, wholly		Decisions about programming and funding levels of future ESER bonds and other complementary sources that could support the expansion of the AWSS have yet to be made. 		R2
[for F1-F6]		The plan discussed in Recommendation R1 should include a detailed proposal, including financing sources, for the installation within 15 years of a high-pressure, multi-sourced, seismically safe emergency water system for those parts of the City that don’t currently have one, i.e., by no later than June 30, 2034.		President, San Francisco Fire Commission
[September 15, 2019]		Requires further analysis		The commitment of sources for specific uses on specific timelines for San Francisco’s public infrastructure is the work of the 10-Year Capital Plan. The plan discussed in Recommendation 1 will be acknowledged in the Capital Plan, and based on analysis, will be done on the capital plan timeline. The capital planning process gathers, documents, and balances planned funding for needs across the public infrastructure portfolio and across San Francisco’s resilience challenges. The Capital Plan has longstanding funding principles to guide the prioritization of public infrastructure investments. These investments are tiered: (1) address legal and/or regulatory mandates; (2) ensure public safety and enhance resilience; (3) preserve assets and promote sustainability; (4) advance planned and programmatic needs; and (5) promote economic development. In the next 10-Year Capital Plan and those that follow, the City will continue to analyze priority projects and programs and identify sources to advance those priorities. Committing to entirely funding a single program out of context and without regard for the trade-offs of that commitment would be out of step with the City’s longstanding and highly regarded capital planning process and likely create significant vulnerabilities elsewhere in the portfolio.

		Act Now Before It Is Too Late: Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System
[July 17, 2019]		F6		Unless the City increases funding levels, it will be several decades (i.e., after the USGS predicts one or more major earthquakes will occur) before the southern parts of the City have a high-pressure, multi-sourced, seismically safe emergency firefighting water supply.		President, San Francisco Fire Commission
[September 15, 2019]		Disagree, wholly		Decisions about programming and funding levels of future ESER bonds and other complementary sources that could support the expansion of the AWSS have yet to be made. 		R4
[for F6-F7]		As interim measure, by no later than June 30, 2021, the City should purchase the 20 new PWSS hose tenders being requested by the SFFD, to replace and expand its currently inadequate inventory.		President, San Francisco Fire Commission
[September 15, 2019]		Requires further analysis		The Fire Department has been allocated funding to purchase five units through funds from the FY19-20 City budget and an allocation from the State.  The Department is currently working with the Office of Contract Administration to develop a multi-year term contract for hose tenders so in the case that additional funding is secured in future years, the Department will be able to reduce the amount of time for procurement of the apparatus. Each hose tender cost $1 million each, and we need to weigh purchase of additional hose tenders to other budget request and priority. 

		Act Now Before It Is Too Late: Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System
[July 17, 2019]		F7		The existing Portable Water Supply System (PWSS) inventory is inadequate.  Investing in more PWSS hose tenders would provide a relatively quick, cost-effective interim means to improve protection of the southern and western parts of the City until a high-pressure, multi-sourced, seismically safe emergency water supply can be developed in those areas.		President, San Francisco Fire Commission
[September 15, 2019]		Agree with the finding		The Fire Department has been allocated funding to purchase five units through funds from the FY19-20 City budget and an allocation from the State. While the Department currently has five older hose tenders spread-out throughout the City, these new units are much more modern and provide the Department with a number of operational benefits, including the following: the capability of pumping and drafting water from any water source; extending the current AWSS system infrastructure; carrying 6,000 feet of hose for deployment; a 5,500 gallon per minute (GPM) on-board water pump and a 3,000 GPM portable submersible water pump; on-board monitor with a 525 foot reach; and four wheel drive.  In addition, the Department has been successful in advocating and receiving Federal grant funds to assist with purchasing various PWSS equipment (valves, hose, ramps, etc.), and will continue to advocate for alternative sources of funding to increase the inventory of PWSS equipment.		R4
[for F6-F7]		As interim measure, by no later than June 30, 2021, the City should purchase the 20 new PWSS hose tenders being requested by the SFFD, to replace and expand its currently inadequate inventory.		President, San Francisco Fire Commission
[September 15, 2019]		Requires further analysis		The Fire Department has been allocated funding to purchase five units through funds from the FY19-20 City budget and an allocation from the State.  The Department is currently working with the Office of Contract Administration to develop a multi-year term contract for hose tenders so in the case that additional funding is secured in future years, the Department will be able to reduce the amount of time for procurement of the apparatus. Each hose tender cost $1 million each, and we need to weigh purchase of additional hose tenders to other budget request and priority. 

		Act Now Before It Is Too Late: Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System
[July 17, 2019]		F8		Redundancy is an important feature of an emergency firefighting water system.		President, San Francisco Fire Commission
[September 15, 2019]		Agree with the finding				R6
[for F8-F9]		The SFPUC, the SFFD and the SF Department of the Environment should study adding salt-water pump stations to improve the redundancy of water sources, especially on the west side.  Findings and recommendations from this study should be presented to the Board of Supervisors by no later than June 30, 2021.		President, San Francisco Fire Commission
[September 15, 2019]		Will be implemented		SFPUC and SFFD will complete this study by June 30, 2021.

		Act Now Before It Is Too Late: Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System
[July 17, 2019]		F9		Current plans to extend protections to the western part of the City do not include any high-pressure water sources north of Golden Gate Park.		President, San Francisco Fire Commission
[September 15, 2019]		Disagree, partially		While it is true that the SFPUC and SFFD are studying four potential water sources proposed to supply a potable EFWS on the west side of the City, which are not located north of Golden Gate Park, which by no means would reduce the proposed system's resiliency, reliability, performance, or ability to provide abundant high-pressure water for fire suppression to the Richmond District after a seismic event. San Francisco is unique in that there are 11 in-city reservoirs, with a total water capacity of approximately 413,000,000 gallons. Additionally, Lake Merced, also located within City Limits, has an additional approximately 1,000,000,000 gallons. The potable EFWS system for the Westside of San Francisco that is being developed and analyzed would provide that the new EFWS pipeline in the Sunset and Richmond Districts could be supplied from four sources of water at two locations. The first two water sources could be supplied to the EFWS pipeline via a 30,000 gallon per minute pump station in the vicinity of Lake Merced. The two sources being studied for this pump station are Lake Merced, which has a water supply of approximately one billion gallons, and a 60” seismically resilient SFPUC Hetch Hetchy Regional Water System pipeline. The proposed potable EFWS also is analyzing the inclusion of a second 30,000 gallons per minute pump station in the vicinity of the SFPUC’s Sunset Reservoir that could be supplied water by two sources: (1) the 90 million gallon north basin of the Sunset Reservoir, which recently underwent a $64 million seismic retrofit, and (2) a 54” seismically resilient SFPUC Hetch Hetchy Regional Water system pipeline.               		R6
[for F8-F9]		The SFPUC, the SFFD and the SF Department of the Environment should study adding salt-water pump stations to improve the redundancy of water sources, especially on the west side.  Findings and recommendations from this study should be presented to the Board of Supervisors by no later than June 30, 2021.		President, San Francisco Fire Commission
[September 15, 2019]		Will be implemented		SFPUC and SFFD will complete this study by June 30, 2021.

		Act Now Before It Is Too Late: Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System
[July 17, 2019]		F10		The “reliability scores” being used by the SFPUC impart an overly optimistic impression of the protection provided.		President, San Francisco Fire Commission
[September 15, 2019]		Disagree, partially		Fire Response Areas (FRAs) were utilized by SFPUC and SFFD in the planning study CS-199. This study divided the City into areas based on those defined by the SFFD for initial alarm response and were called Fire Response Areas (FRAs). Probable fire demands were developed for each FRA using 1000 sets of fire demands generated by Charles Scawthorn, PhD using a Monte Carlo analysis of fire ignitions and fire growth using the ground motions from the design earthquake (7.8 magnitude). The fire ignitions were generated using methods similar to those used for the Community Action Plan for Seismic Safety (CAPSS) study (ATC 2010). The fire ignitions subsequently were used to develop water demands that were aggregated into the likely fire demands for each FRA. The water supplies for each FRA were developed using the reliability modeling tool GIRAFFE, developed at Cornell University by Professor Thomas D. O’Rourke. GIRAFFE performs internal Monte Carlo analysis to damage pipes in the system for multiple scenarios. The water supplies developed by GIRAFFE were aggregated into the likely water supplies for each FRA. It should be noted that the likely water supplies for each FRA assumed no water from the City's municipal water system (MWSS), which is quite conservative and highly unlikely even after a seismic event. The reliability score for each FRA is calculated using the sum of all water supplies for each FRA and dividing it by the FRA water demand. The reliability scores do exactly that - estimate how much EFWS water will be available for firefighting demands in a given FRA. The reliability scores are not meant to represent an estimate of the fire protection for a given house, block, or blocks. Rather it is a measure of the EFWS capacity and demand. The SFPUC recognizes the need to analyze potential EFWS demands on a more detailed level, and the agency began the process of doing so.

		Act Now Before It Is Too Late: Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System
[July 17, 2019]		F11		The City does not have a timeline to fund and complete development of a high-pressure, multi-sourced, seismically safe emergency water supply for all parts of the City, including poor neighborhoods that historically have not been as well protected as the downtown business district and many richer neighborhoods.		President, San Francisco Fire Commission
[September 15, 2019]		Disagree, partially		The EFWS was built after the 1906 earthquake, and its location, primarily in the northeast portion of San Francisco, corresponds to the location of the majority of the city’s population at that time. Since 2010, the SFPUC, SFFD, and Public Works have made critical improvements to the existing EFWS system. Expanding the EFWS prior to ensuring that the existing EFWS is resilient and reliable would have contradicted best engineering practices. The SFPUC and SFFD are developing plans that would implement a resilient, robust, and redundant potable EFWS for the Westside of San Francisco. The potable EFWS that is being developed and analyzed would propose  the best method for bringing a robust and resilient high-pressure firefighting water system to the Western neighborhoods in San Francisco that is capable of providing water to the SFFD firefighters at the high-pressure needed for firefighters to combat large fires after a seismic event, and is likely to include over 14 miles of new EFWS pipelines and potentially two new pump stations likely to be supplied by four water sources. The SFPUC and SFFD’s potable EFWS is being designed in a manner that allows for agility and the flexibility to add new technologies and water sources, and in a manner that allows the piping network to be extended in the future to serve additional areas.                                                       

		Act Now Before It Is Too Late: Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System
[July 17, 2019]												R9
[for F12]		By no later than December 31, 2020 the SFPUC, with the advice and subject to the approval of the SFFD, should (a) implement “best practices” for the maintenance of AWSS assets, and (b) redefine which AWSS valves in the system are “critical,” and, therefore, require more attention and priority in the SFPUC’s maintenance plans.		President, San Francisco Fire Commission
[September 15, 2019]		Has been implemented		(a) SFPUC implements “best practices” for the maintenance of AWSS assets in collaboration with SFFD, and consistent with the terms of the Memorandum of Understanding Regarding Operation and Maintenance of San Francisco Water Supply Systems Related to Fire Suppression (MOU), SFPUC will seek SFFD’s written approval for “any modifications that could compromise”  the system’s function as a high pressure firefighting system (MOU, page 2).
(b) The AWSS critical valves have been identified and will be exercised every year through the AWSS Critical Valve Exercise Program.

		Act Now Before It Is Too Late: Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System
[July 17, 2019]												R10
[for F13]		By no later than June 30, 2020, the 2015 MOU between the SFPUC and the SFFD should be amended to include a detailed roadmap for annual emergency response exercises, including simulated disaster and earthquake drills involving the AWSS and the PWSS.		President, San Francisco Fire Commission
[September 15, 2019]		Will be implemented		The Fire Department conducts weekly hose/hose tender drills that it rotates through companies throughout the City. The Fire Department will work with the SFPUC to have them in attendance and participate in these drills.  SFFD will also commit to working with the PUC to enhance the scope and frequency of trainings in the future for improved collaboration. SFFD and SFPUC will work together to amend the MOU by June 30, 2020. 



















































































































































































																																																						Agree with the finding		Has been implemented

																																																						Disagree, wholly		Will be implemented

																																																						Disagree, partially		Requires further analysis

																																																								Will not be implemented because it is not warranted or reasonable
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(Agree/Disagree)
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CGJ
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(Implementation)
Recommendation Response Text

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F1 Fires resulting from an earthquake represent a 
significant risk of widespread damage and 
potential loss of life in San Francisco.

President, San Francisco 
Fire Commission
[September 15, 2019]

Agree with the 
finding

R1
[for F1-F6]

By no later than December 31, 2020, the Mayor, 
the SFPUC, the SFFD, and the Office of Resilience 
and Capital Planning should jointly present to 
the Board of Supervisors a detailed plan to 
ensure the City is well prepared to fight fires in 
all parts of San Francisco in the event of a 1906-
magnitude (7.8) earthquake.

President, San Francisco 
Fire Commission
[September 15, 2019]

Will be implemented Ensuring that San Francisco has the infrastructure and resources 
to be well prepared to fight fires in all parts of San Francisco is 
something that will be a focus of the next 10-Year Capital Plan. 
Per Administrative Code 3.20, that Plan must be submitted to 
the Mayor and Board no later than March 1 of each odd-
numbered year for approval no later than May 1. The requested 
presentation would be delivered as part of that Plan’s 
submission to enable holistic planning across San Francisco’s 
resilience challenges. Updates available on this timeline would 
be included. The City cannot discuss the project and timeline 
until the ESER 2020 plan passes. For this reason, the City will 
sync this recommendation with the Capital Plan, and push back 
the timeline to December 31, 2021. 

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F1 Fires resulting from an earthquake represent a 
significant risk of widespread damage and 
potential loss of life in San Francisco.

President, San Francisco 
Fire Commission
[September 15, 2019]

Agree with the 
finding

R2
[for F1-F6]

The plan discussed in Recommendation R1 
should include a detailed proposal, including 
financing sources, for the installation within 15 
years of a high-pressure, multi-sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, i.e., by no later than June 30, 2034.

President, San Francisco 
Fire Commission
[September 15, 2019]

Requires further 
analysis

The commitment of sources for specific uses on specific 
timelines for San Francisco’s public infrastructure is the work of 
the 10-Year Capital Plan. The plan discussed in Recommendation 
1 will be acknowledged in the Capital Plan, and based on 
analysis, will be done on the capital plan timeline. The capital 
planning process gathers, documents, and balances planned 
funding for needs across the public infrastructure portfolio and 
across San Francisco’s resilience challenges. The Capital Plan has 
longstanding funding principles to guide the prioritization of 
public infrastructure investments. These investments are tiered: 
(1) address legal and/or regulatory mandates; (2) ensure public 
safety and enhance resilience; (3) preserve assets and promote 
sustainability; (4) advance planned and programmatic needs; 
and (5) promote economic development. In the next 10-Year 
Capital Plan and those that follow, the City will continue to 
analyze priority projects and programs and identify sources to 
advance those priorities. Committing to entirely funding a single 
program out of context and without regard for the trade-offs of 
that commitment would be out of step with the City’s 
longstanding and highly regarded capital planning process and 
likely create significant vulnerabilities elsewhere in the portfolio.

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F2 The municipal water supply system (MWSS) is 
highly vulnerable to damage from a major 
earthquake and is not a reliable source for water 
supply for firefighting after a major earthquake.

President, San Francisco 
Fire Commission
[September 15, 2019]

Disagree, partially The MWSS has been significantly upgraded in the last 15 years through the 
Water Supply Improvement Program (WSIP) initiated by the SFPUC. The goals 
of WSIP included to reduce vulnerability of the water system to damage from 
earthquakes and increase overall water system reliability. There were 35 in-city 
projects within the $4.8 billion-dollar program. The WSIP was the largest 
capital program ever undertaken by San Francisco, and one of the largest 
water infrastructure programs in the nation. Additionally, it is one of the only 
comprehensive and strategic infrastructure programs targeted specifically at 
improving a water system’s seismic reliability and resiliency. Additionally, it is 
unique because the WSIP utilized a 7.8 magnitude earthquake as its seismic 
Level of Service. 

R1
[for F1-F6]

By no later than December 31, 2020, the Mayor, 
the SFPUC, the SFFD, and the Office of Resilience 
and Capital Planning should jointly present to 
the Board of Supervisors a detailed plan to 
ensure the City is well prepared to fight fires in 
all parts of San Francisco in the event of a 1906-
magnitude (7.8) earthquake.

President, San Francisco 
Fire Commission
[September 15, 2019]

Will be implemented Ensuring that San Francisco has the infrastructure and resources 
to be well prepared to fight fires in all parts of San Francisco is 
something that will be a focus of the next 10-Year Capital Plan. 
Per Administrative Code 3.20, that Plan must be submitted to 
the Mayor and Board no later than March 1 of each odd-
numbered year for approval no later than May 1. The requested 
presentation would be delivered as part of that Plan’s 
submission to enable holistic planning across San Francisco’s 
resilience challenges. Updates available on this timeline would 
be included. The City cannot discuss the project and timeline 
until the ESER 2020 plan passes. For this reason, the City will 
sync this recommendation with the Capital Plan, and push back 
the timeline to December 31, 2021. 
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Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F2 The municipal water supply system (MWSS) is 
highly vulnerable to damage from a major 
earthquake and is not a reliable source for water 
supply for firefighting after a major earthquake.

President, San Francisco 
Fire Commission
[September 15, 2019]

Disagree, partially The MWSS has been significantly upgraded in the last 15 years through the 
Water Supply Improvement Program (WSIP) initiated by the SFPUC. The goals 
of WSIP included to reduce vulnerability of the water system to damage from 
earthquakes and increase overall water system reliability. There were 35 in-city 
projects within the $4.8 billion-dollar program. The WSIP was the largest 
capital program ever undertaken by San Francisco, and one of the largest 
water infrastructure programs in the nation. Additionally, it is one of the only 
comprehensive and strategic infrastructure programs targeted specifically at 
improving a water system’s seismic reliability and resiliency. Additionally, it is 
unique because the WSIP utilized a 7.8 magnitude earthquake as its seismic 
Level of Service. 

R2
[for F1-F6]

The plan discussed in Recommendation R1 
should include a detailed proposal, including 
financing sources, for the installation within 15 
years of a high-pressure, multi-sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, i.e., by no later than June 30, 2034.

President, San Francisco 
Fire Commission
[September 15, 2019]

Requires further 
analysis

The commitment of sources for specific uses on specific 
timelines for San Francisco’s public infrastructure is the work of 
the 10-Year Capital Plan. The plan discussed in Recommendation 
1 will be acknowledged in the Capital Plan, and based on 
analysis, will be done on the capital plan timeline. The capital 
planning process gathers, documents, and balances planned 
funding for needs across the public infrastructure portfolio and 
across San Francisco’s resilience challenges. The Capital Plan has 
longstanding funding principles to guide the prioritization of 
public infrastructure investments. These investments are tiered: 
(1) address legal and/or regulatory mandates; (2) ensure public 
safety and enhance resilience; (3) preserve assets and promote 
sustainability; (4) advance planned and programmatic needs; 
and (5) promote economic development. In the next 10-Year 
Capital Plan and those that follow, the City will continue to 
analyze priority projects and programs and identify sources to 
advance those priorities. Committing to entirely funding a single 
program out of context and without regard for the trade-offs of 
that commitment would be out of step with the City’s 
longstanding and highly regarded capital planning process and 
likely create significant vulnerabilities elsewhere in the portfolio.

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F3 Approximately 30 cisterns have recently been 
added with funds from ESER bonds, but cisterns 
only have up to about an hour of water supply 
and thus do not provide sufficient water for 
fighting fires following a major earthquake.

President, San Francisco 
Fire Commission
[September 15, 2019]

Agree with the 
finding

Cisterns serve as one of many important tools for use by the SFFD in response 
to a disaster.  Cistern locations are strategically located in the City in the event 
of a major conflagration to assist as a “Demarcation Line” on some of The 
City’s major thoroughfares. This was realized after the 1906 earthquake. With 
work accomplished through the ESER bond program, cisterns have been 
seismically improved throughout the City and the overall number of cisterns 
has increased to approximately 230, providing the Fire Department access to 
millions of gallons of water in an emergency.

R1
[for F1-F6]

By no later than December 31, 2020, the Mayor, 
the SFPUC, the SFFD, and the Office of Resilience 
and Capital Planning should jointly present to 
the Board of Supervisors a detailed plan to 
ensure the City is well prepared to fight fires in 
all parts of San Francisco in the event of a 1906-
magnitude (7.8) earthquake.

President, San Francisco 
Fire Commission
[September 15, 2019]

Will be implemented Ensuring that San Francisco has the infrastructure and resources 
to be well prepared to fight fires in all parts of San Francisco is 
something that will be a focus of the next 10-Year Capital Plan. 
Per Administrative Code 3.20, that Plan must be submitted to 
the Mayor and Board no later than March 1 of each odd-
numbered year for approval no later than May 1. The requested 
presentation would be delivered as part of that Plan’s 
submission to enable holistic planning across San Francisco’s 
resilience challenges. Updates available on this timeline would 
be included. The City cannot discuss the project and timeline 
until the ESER 2020 plan passes. For this reason, the City will 
sync this recommendation with the Capital Plan, and push back 
the timeline to December 31, 2021. 

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F3 Approximately 30 cisterns have recently been 
added with funds from ESER bonds, but cisterns 
only have up to about an hour of water supply 
and thus do not provide sufficient water for 
fighting fires following a major earthquake.

President, San Francisco 
Fire Commission
[September 15, 2019]

Agree with the 
finding

Cisterns serve as one of many important tools for use by the SFFD in response 
to a disaster.  Cistern locations are strategically located in the City in the event 
of a major conflagration to assist as a “Demarcation Line” on some of The 
City’s major thoroughfares. This was realized after the 1906 earthquake. With 
work accomplished through the ESER bond program, cisterns have been 
seismically improved throughout the City and the overall number of cisterns 
has increased to approximately 230, providing the Fire Department access to 
millions of gallons of water in an emergency.

R2
[for F1-F6]

The plan discussed in Recommendation R1 
should include a detailed proposal, including 
financing sources, for the installation within 15 
years of a high-pressure, multi-sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, i.e., by no later than June 30, 2034.

President, San Francisco 
Fire Commission
[September 15, 2019]

Requires further 
analysis

The commitment of sources for specific uses on specific 
timelines for San Francisco’s public infrastructure is the work of 
the 10-Year Capital Plan. The plan discussed in Recommendation 
1 will be acknowledged in the Capital Plan, and based on 
analysis, will be done on the capital plan timeline. The capital 
planning process gathers, documents, and balances planned 
funding for needs across the public infrastructure portfolio and 
across San Francisco’s resilience challenges. The Capital Plan has 
longstanding funding principles to guide the prioritization of 
public infrastructure investments. These investments are tiered: 
(1) address legal and/or regulatory mandates; (2) ensure public 
safety and enhance resilience; (3) preserve assets and promote 
sustainability; (4) advance planned and programmatic needs; 
and (5) promote economic development. In the next 10-Year 
Capital Plan and those that follow, the City will continue to 
analyze priority projects and programs and identify sources to 
advance those priorities. Committing to entirely funding a single 
program out of context and without regard for the trade-offs of 
that commitment would be out of step with the City’s 
longstanding and highly regarded capital planning process and 
likely create significant vulnerabilities elsewhere in the portfolio.
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Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F4 The City’s high-pressure emergency water 
supply system, known as the Auxiliary Water 
Supply System (AWSS), does not cover large 
parts of Supervisorial Districts 1, 4, 7 and 11, 
roughly one-third of the City’s developed area. 
As a result, these districts are not adequately 
protected from fires after a major earthquake.

President, San Francisco 
Fire Commission
[September 15, 2019]

Agree with the 
finding

The SFPUC, SFFD, and San Francisco Public Works (SFPW) are committed to 
increasing fire protection throughout San Francisco. Since the passage of the 
first Earthquake Safety and Emergency Response Bond in 2010, the three 
agencies have been implementing projects to improve the AWSS system’s 
seismic reliability and range of coverage. Enhancing the AWSS range of 
coverage to all areas of the City would require the allocation of funds to do so. 
The three agencies will continue to develop and implement projects utilizing 
new and proven technologies that improve upon the original system design. 
There have been many advancements in earthquake resistant pipeline design 
and materials, hydrants, and seismic valves since the early 1900s, and the City 
intends to use the best possible technology available to meet the performance 
standards of the SFFD.

R1
[for F1-F6]

By no later than December 31, 2020, the Mayor, 
the SFPUC, the SFFD, and the Office of Resilience 
and Capital Planning should jointly present to 
the Board of Supervisors a detailed plan to 
ensure the City is well prepared to fight fires in 
all parts of San Francisco in the event of a 1906-
magnitude (7.8) earthquake.

President, San Francisco 
Fire Commission
[September 15, 2019]

Will be implemented Ensuring that San Francisco has the infrastructure and resources 
to be well prepared to fight fires in all parts of San Francisco is 
something that will be a focus of the next 10-Year Capital Plan. 
Per Administrative Code 3.20, that Plan must be submitted to 
the Mayor and Board no later than March 1 of each odd-
numbered year for approval no later than May 1. The requested 
presentation would be delivered as part of that Plan’s 
submission to enable holistic planning across San Francisco’s 
resilience challenges. Updates available on this timeline would 
be included. The City cannot discuss the project and timeline 
until the ESER 2020 plan passes. For this reason, the City will 
sync this recommendation with the Capital Plan, and push back 
the timeline to December 31, 2021. 

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F4 The City’s high-pressure emergency water 
supply system, known as the Auxiliary Water 
Supply System (AWSS), does not cover large 
parts of Supervisorial Districts 1, 4, 7 and 11, 
roughly one-third of the City’s developed area. 
As a result, these districts are not adequately 
protected from fires after a major earthquake.

President, San Francisco 
Fire Commission
[September 15, 2019]

Agree with the 
finding

The SFPUC, SFFD, and San Francisco Public Works (SFPW) are committed to 
increasing fire protection throughout San Francisco. Since the passage of the 
first Earthquake Safety and Emergency Response Bond in 2010, the three 
agencies have been implementing projects to improve the AWSS system’s 
seismic reliability and range of coverage. Enhancing the AWSS range of 
coverage to all areas of the City would require the allocation of funds to do so. 
The three agencies will continue to develop and implement projects utilizing 
new and proven technologies that improve upon the original system design. 
There have been many advancements in earthquake resistant pipeline design 
and materials, hydrants, and seismic valves since the early 1900s, and the City 
intends to use the best possible technology available to meet the performance 
standards of the SFFD.

R2
[for F1-F6]

The plan discussed in Recommendation R1 
should include a detailed proposal, including 
financing sources, for the installation within 15 
years of a high-pressure, multi-sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, i.e., by no later than June 30, 2034.

President, San Francisco 
Fire Commission
[September 15, 2019]

Requires further 
analysis

The commitment of sources for specific uses on specific 
timelines for San Francisco’s public infrastructure is the work of 
the 10-Year Capital Plan. The plan discussed in Recommendation 
1 will be acknowledged in the Capital Plan, and based on 
analysis, will be done on the capital plan timeline. The capital 
planning process gathers, documents, and balances planned 
funding for needs across the public infrastructure portfolio and 
across San Francisco’s resilience challenges. The Capital Plan has 
longstanding funding principles to guide the prioritization of 
public infrastructure investments. These investments are tiered: 
(1) address legal and/or regulatory mandates; (2) ensure public 
safety and enhance resilience; (3) preserve assets and promote 
sustainability; (4) advance planned and programmatic needs; 
and (5) promote economic development. In the next 10-Year 
Capital Plan and those that follow, the City will continue to 
analyze priority projects and programs and identify sources to 
advance those priorities. Committing to entirely funding a single 
program out of context and without regard for the trade-offs of 
that commitment would be out of step with the City’s 
longstanding and highly regarded capital planning process and 
likely create significant vulnerabilities elsewhere in the portfolio.

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F4 The City’s high-pressure emergency water 
supply system, known as the Auxiliary Water 
Supply System (AWSS), does not cover large 
parts of Supervisorial Districts 1, 4, 7 and 11, 
roughly one-third of the City’s developed area. 
As a result, these districts are not adequately 
protected from fires after a major earthquake.

President, San Francisco 
Fire Commission
[September 15, 2019]

Agree with the 
finding

The SFPUC, SFFD, and San Francisco Public Works (SFPW) are committed to 
increasing fire protection throughout San Francisco. Since the passage of the 
first Earthquake Safety and Emergency Response Bond in 2010, the three 
agencies have been implementing projects to improve the AWSS system’s 
seismic reliability and range of coverage. Enhancing the AWSS range of 
coverage to all areas of the City would require the allocation of funds to do so. 
The three agencies will continue to develop and implement projects utilizing 
new and proven technologies that improve upon the original system design. 
There have been many advancements in earthquake resistant pipeline design 
and materials, hydrants, and seismic valves since the early 1900s, and the City 
intends to use the best possible technology available to meet the performance 
standards of the SFFD.

R5
[for F4]

The SFFD should strategically locate the majority 
of the PWSS hose tenders in areas that at 
present only have low-pressure hydrants and/or 
cisterns.

President, San Francisco 
Fire Commission
[September 15, 2019]

Will be implemented The Department is currently finalizing specifications for these 
units, after which they will go out to bid through the City’s 
procurement processes before construction.  It is anticipated the 
Department will take receipt of these units in the second half of 
2020/early 2021.  These hose tenders are a heavy-duty 
apparatus designed to be able to be deployed and moved 
throughout the City depending on need, giving the Department 
needed operational flexibility in its response.
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2018-2019 CIVIL GRAND JURY FINDINGS, RECOMMENDATIONS, AND RESPONSES TO FINDINGS AND RECOMMENDATIONS

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F5 A high-pressure, multi-sourced, seismically safe 
emergency firefighting water supply will be 
costly but is essential to protect the City.

President, San Francisco 
Fire Commission
[September 15, 2019]

Agree with the 
finding

As the City considers what is essential to protect San Francisco, it is important 
to acknowledge our multiple, complex resilience challenges. These challenges 
are documented in the Resilient SF strategy (2016) and underlie the strategic 
efforts of our capital investments as represented in the 10-Year Capital Plan 
(last updated 2019). These challenges are: Earthquakes, Sea Level Rise/Climate 
Change, Aging Infrastructure, Unaffordability, and Social Inequity. All of these 
challenges represent meaningful threats to San Franciscans, their property, 
and their ability to make a life in the city. In making decisions about priority 
investments, San Francisco must keep an eye on all of these challenges, 
identify the areas of greatest need across them, and make progress on all 
fronts simultaneously. The City has taken significant steps since 2010 to ensure 
that the City has a high-pressure multi-sourced, seismically safe EFWS. Since 
the passage of the first Earthquake Safety and Emergency Response Bond in 
2010, SFPUC, SFFD, SF Public Works have been implementing projects to 
improve the system’s seismic reliability and range of coverage. The three 
agencies will continue to implement projects utilizing new and proven 
technologies that improve upon the original system design.   

R1
[for F1-F6]

By no later than December 31, 2020, the Mayor, 
the SFPUC, the SFFD, and the Office of Resilience 
and Capital Planning should jointly present to 
the Board of Supervisors a detailed plan to 
ensure the City is well prepared to fight fires in 
all parts of San Francisco in the event of a 1906-
magnitude (7.8) earthquake.

President, San Francisco 
Fire Commission
[September 15, 2019]

Will be implemented Ensuring that San Francisco has the infrastructure and resources 
to be well prepared to fight fires in all parts of San Francisco is 
something that will be a focus of the next 10-Year Capital Plan. 
Per Administrative Code 3.20, that Plan must be submitted to 
the Mayor and Board no later than March 1 of each odd-
numbered year for approval no later than May 1. The requested 
presentation would be delivered as part of that Plan’s 
submission to enable holistic planning across San Francisco’s 
resilience challenges. Updates available on this timeline would 
be included. The City cannot discuss the project and timeline 
until the ESER 2020 plan passes. For this reason, the City will 
sync this recommendation with the Capital Plan, and push back 
the timeline to December 31, 2021. 

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F5 A high-pressure, multi-sourced, seismically safe 
emergency firefighting water supply will be 
costly but is essential to protect the City.

President, San Francisco 
Fire Commission
[September 15, 2019]

Agree with the 
finding

As the City considers what is essential to protect San Francisco, it is important 
to acknowledge our multiple, complex resilience challenges. These challenges 
are documented in the Resilient SF strategy (2016) and underlie the strategic 
efforts of our capital investments as represented in the 10-Year Capital Plan 
(last updated 2019). These challenges are: Earthquakes, Sea Level Rise/Climate 
Change, Aging Infrastructure, Unaffordability, and Social Inequity. All of these 
challenges represent meaningful threats to San Franciscans, their property, 
and their ability to make a life in the city. In making decisions about priority 
investments, San Francisco must keep an eye on all of these challenges, 
identify the areas of greatest need across them, and make progress on all 
fronts simultaneously. The City has taken significant steps since 2010 to ensure 
that the City has a high-pressure multi-sourced, seismically safe EFWS. Since 
the passage of the first Earthquake Safety and Emergency Response Bond in 
2010, SFPUC, SFFD, SF Public Works have been implementing projects to 
improve the system’s seismic reliability and range of coverage. The three 
agencies will continue to implement projects utilizing new and proven 
technologies that improve upon the original system design.   

R2
[for F1-F6]

The plan discussed in Recommendation R1 
should include a detailed proposal, including 
financing sources, for the installation within 15 
years of a high-pressure, multi-sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, i.e., by no later than June 30, 2034.

President, San Francisco 
Fire Commission
[September 15, 2019]

Requires further 
analysis

The commitment of sources for specific uses on specific 
timelines for San Francisco’s public infrastructure is the work of 
the 10-Year Capital Plan. The plan discussed in Recommendation 
1 will be acknowledged in the Capital Plan, and based on 
analysis, will be done on the capital plan timeline. The capital 
planning process gathers, documents, and balances planned 
funding for needs across the public infrastructure portfolio and 
across San Francisco’s resilience challenges. The Capital Plan has 
longstanding funding principles to guide the prioritization of 
public infrastructure investments. These investments are tiered: 
(1) address legal and/or regulatory mandates; (2) ensure public 
safety and enhance resilience; (3) preserve assets and promote 
sustainability; (4) advance planned and programmatic needs; 
and (5) promote economic development. In the next 10-Year 
Capital Plan and those that follow, the City will continue to 
analyze priority projects and programs and identify sources to 
advance those priorities. Committing to entirely funding a single 
program out of context and without regard for the trade-offs of 
that commitment would be out of step with the City’s 
longstanding and highly regarded capital planning process and 
likely create significant vulnerabilities elsewhere in the portfolio.

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F6 Unless the City increases funding levels, it will be 
several decades (i.e., after the USGS predicts 
one or more major earthquakes will occur) 
before the southern parts of the City have a high-
pressure, multi-sourced, seismically safe 
emergency firefighting water supply.

President, San Francisco 
Fire Commission
[September 15, 2019]

Disagree, wholly Decisions about programming and funding levels of future ESER bonds and 
other complementary sources that could support the expansion of the AWSS 
have yet to be made. 

R1
[for F1-F6]

By no later than December 31, 2020, the Mayor, 
the SFPUC, the SFFD, and the Office of Resilience 
and Capital Planning should jointly present to 
the Board of Supervisors a detailed plan to 
ensure the City is well prepared to fight fires in 
all parts of San Francisco in the event of a 1906-
magnitude (7.8) earthquake.

President, San Francisco 
Fire Commission
[September 15, 2019]

Will be implemented Ensuring that San Francisco has the infrastructure and resources 
to be well prepared to fight fires in all parts of San Francisco is 
something that will be a focus of the next 10-Year Capital Plan. 
Per Administrative Code 3.20, that Plan must be submitted to 
the Mayor and Board no later than March 1 of each odd-
numbered year for approval no later than May 1. The requested 
presentation would be delivered as part of that Plan’s 
submission to enable holistic planning across San Francisco’s 
resilience challenges. Updates available on this timeline would 
be included. The City cannot discuss the project and timeline 
until the ESER 2020 plan passes. For this reason, the City will 
sync this recommendation with the Capital Plan, and push back 
the timeline to December 31, 2021. 
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2018-2019 CIVIL GRAND JURY FINDINGS, RECOMMENDATIONS, AND RESPONSES TO FINDINGS AND RECOMMENDATIONS

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F6 Unless the City increases funding levels, it will be 
several decades (i.e., after the USGS predicts 
one or more major earthquakes will occur) 
before the southern parts of the City have a high-
pressure, multi-sourced, seismically safe 
emergency firefighting water supply.

President, San Francisco 
Fire Commission
[September 15, 2019]

Disagree, wholly Decisions about programming and funding levels of future ESER bonds and 
other complementary sources that could support the expansion of the AWSS 
have yet to be made. 

R2
[for F1-F6]

The plan discussed in Recommendation R1 
should include a detailed proposal, including 
financing sources, for the installation within 15 
years of a high-pressure, multi-sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, i.e., by no later than June 30, 2034.

President, San Francisco 
Fire Commission
[September 15, 2019]

Requires further 
analysis

The commitment of sources for specific uses on specific 
timelines for San Francisco’s public infrastructure is the work of 
the 10-Year Capital Plan. The plan discussed in Recommendation 
1 will be acknowledged in the Capital Plan, and based on 
analysis, will be done on the capital plan timeline. The capital 
planning process gathers, documents, and balances planned 
funding for needs across the public infrastructure portfolio and 
across San Francisco’s resilience challenges. The Capital Plan has 
longstanding funding principles to guide the prioritization of 
public infrastructure investments. These investments are tiered: 
(1) address legal and/or regulatory mandates; (2) ensure public 
safety and enhance resilience; (3) preserve assets and promote 
sustainability; (4) advance planned and programmatic needs; 
and (5) promote economic development. In the next 10-Year 
Capital Plan and those that follow, the City will continue to 
analyze priority projects and programs and identify sources to 
advance those priorities. Committing to entirely funding a single 
program out of context and without regard for the trade-offs of 
that commitment would be out of step with the City’s 
longstanding and highly regarded capital planning process and 
likely create significant vulnerabilities elsewhere in the portfolio.

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F6 Unless the City increases funding levels, it will be 
several decades (i.e., after the USGS predicts 
one or more major earthquakes will occur) 
before the southern parts of the City have a high-
pressure, multi-sourced, seismically safe 
emergency firefighting water supply.

President, San Francisco 
Fire Commission
[September 15, 2019]

Disagree, wholly Decisions about programming and funding levels of future ESER bonds and 
other complementary sources that could support the expansion of the AWSS 
have yet to be made. 

R4
[for F6-F7]

As interim measure, by no later than June 30, 
2021, the City should purchase the 20 new PWSS 
hose tenders being requested by the SFFD, to 
replace and expand its currently inadequate 
inventory.

President, San Francisco 
Fire Commission
[September 15, 2019]

Requires further 
analysis

The Fire Department has been allocated funding to purchase five 
units through funds from the FY19-20 City budget and an 
allocation from the State.  The Department is currently working 
with the Office of Contract Administration to develop a multi-
year term contract for hose tenders so in the case that additional 
funding is secured in future years, the Department will be able to 
reduce the amount of time for procurement of the apparatus. 
Each hose tender cost $1 million each, and we need to weigh 
purchase of additional hose tenders to other budget request and 
priority. 

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F7 The existing Portable Water Supply System 
(PWSS) inventory is inadequate.  Investing in 
more PWSS hose tenders would provide a 
relatively quick, cost-effective interim means to 
improve protection of the southern and western 
parts of the City until a high-pressure, multi-
sourced, seismically safe emergency water 
supply can be developed in those areas.

President, San Francisco 
Fire Commission
[September 15, 2019]

Agree with the 
finding

The Fire Department has been allocated funding to purchase five units through 
funds from the FY19-20 City budget and an allocation from the State. While the 
Department currently has five older hose tenders spread-out throughout the 
City, these new units are much more modern and provide the Department 
with a number of operational benefits, including the following: the capability of 
pumping and drafting water from any water source; extending the current 
AWSS system infrastructure; carrying 6,000 feet of hose for deployment; a 
5,500 gallon per minute (GPM) on-board water pump and a 3,000 GPM 
portable submersible water pump; on-board monitor with a 525 foot reach; 
and four wheel drive.  In addition, the Department has been successful in 
advocating and receiving Federal grant funds to assist with purchasing various 
PWSS equipment (valves, hose, ramps, etc.), and will continue to advocate for 
alternative sources of funding to increase the inventory of PWSS equipment.

R4
[for F6-F7]

As interim measure, by no later than June 30, 
2021, the City should purchase the 20 new PWSS 
hose tenders being requested by the SFFD, to 
replace and expand its currently inadequate 
inventory.

President, San Francisco 
Fire Commission
[September 15, 2019]

Requires further 
analysis

The Fire Department has been allocated funding to purchase five 
units through funds from the FY19-20 City budget and an 
allocation from the State.  The Department is currently working 
with the Office of Contract Administration to develop a multi-
year term contract for hose tenders so in the case that additional 
funding is secured in future years, the Department will be able to 
reduce the amount of time for procurement of the apparatus. 
Each hose tender cost $1 million each, and we need to weigh 
purchase of additional hose tenders to other budget request and 
priority. 

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F8 Redundancy is an important feature of an 
emergency firefighting water system.

President, San Francisco 
Fire Commission
[September 15, 2019]

Agree with the 
finding

R6
[for F8-F9]

The SFPUC, the SFFD and the SF Department of 
the Environment should study adding salt-water 
pump stations to improve the redundancy of 
water sources, especially on the west side.  
Findings and recommendations from this study 
should be presented to the Board of Supervisors 
by no later than June 30, 2021.

President, San Francisco 
Fire Commission
[September 15, 2019]

Will be implemented SFPUC and SFFD will complete this study by June 30, 2021.
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2018-2019 CIVIL GRAND JURY FINDINGS, RECOMMENDATIONS, AND RESPONSES TO FINDINGS AND RECOMMENDATIONS

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F9 Current plans to extend protections to the 
western part of the City do not include any high-
pressure water sources north of Golden Gate 
Park.

President, San Francisco 
Fire Commission
[September 15, 2019]

Disagree, partially While it is true that the SFPUC and SFFD are studying four potential water 
sources proposed to supply a potable EFWS on the west side of the City, which 
are not located north of Golden Gate Park, which by no means would reduce 
the proposed system's resiliency, reliability, performance, or ability to provide 
abundant high-pressure water for fire suppression to the Richmond District 
after a seismic event. San Francisco is unique in that there are 11 in-city 
reservoirs, with a total water capacity of approximately 413,000,000 gallons. 
Additionally, Lake Merced, also located within City Limits, has an additional 
approximately 1,000,000,000 gallons. The potable EFWS system for the 
Westside of San Francisco that is being developed and analyzed would provide 
that the new EFWS pipeline in the Sunset and Richmond Districts could be 
supplied from four sources of water at two locations. The first two water 
sources could be supplied to the EFWS pipeline via a 30,000 gallon per minute 
pump station in the vicinity of Lake Merced. The two sources being studied for 
this pump station are Lake Merced, which has a water supply of approximately 
one billion gallons, and a 60” seismically resilient SFPUC Hetch Hetchy Regional 
Water System pipeline. The proposed potable EFWS also is analyzing the 
inclusion of a second 30,000 gallons per minute pump station in the vicinity of 
the SFPUC’s Sunset Reservoir that could be supplied water by two sources: (1) 
the 90 million gallon north basin of the Sunset Reservoir, which recently 
underwent a $64 million seismic retrofit, and (2) a 54” seismically resilient 
SFPUC Hetch Hetchy Regional Water system pipeline.               

R6
[for F8-F9]

The SFPUC, the SFFD and the SF Department of 
the Environment should study adding salt-water 
pump stations to improve the redundancy of 
water sources, especially on the west side.  
Findings and recommendations from this study 
should be presented to the Board of Supervisors 
by no later than June 30, 2021.

President, San Francisco 
Fire Commission
[September 15, 2019]

Will be implemented SFPUC and SFFD will complete this study by June 30, 2021.

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F10 The “reliability scores” being used by the SFPUC 
impart an overly optimistic impression of the 
protection provided.

President, San Francisco 
Fire Commission
[September 15, 2019]

Disagree, partially Fire Response Areas (FRAs) were utilized by SFPUC and SFFD in the planning 
study CS-199. This study divided the City into areas based on those defined by 
the SFFD for initial alarm response and were called Fire Response Areas (FRAs). 
Probable fire demands were developed for each FRA using 1000 sets of fire 
demands generated by Charles Scawthorn, PhD using a Monte Carlo analysis of 
fire ignitions and fire growth using the ground motions from the design 
earthquake (7.8 magnitude). The fire ignitions were generated using methods 
similar to those used for the Community Action Plan for Seismic Safety (CAPSS) 
study (ATC 2010). The fire ignitions subsequently were used to develop water 
demands that were aggregated into the likely fire demands for each FRA. The 
water supplies for each FRA were developed using the reliability modeling tool 
GIRAFFE, developed at Cornell University by Professor Thomas D. O’Rourke. 
GIRAFFE performs internal Monte Carlo analysis to damage pipes in the system 
for multiple scenarios. The water supplies developed by GIRAFFE were 
aggregated into the likely water supplies for each FRA. It should be noted that 
the likely water supplies for each FRA assumed no water from the City's 
municipal water system (MWSS), which is quite conservative and highly 
unlikely even after a seismic event. The reliability score for each FRA is 
calculated using the sum of all water supplies for each FRA and dividing it by 
the FRA water demand. The reliability scores do exactly that - estimate how 
much EFWS water will be available for firefighting demands in a given FRA. The 
reliability scores are not meant to represent an estimate of the fire protection 
for a given house, block, or blocks. Rather it is a measure of the EFWS capacity 
and demand. The SFPUC recognizes the need to analyze potential EFWS 
demands on a more detailed level, and the agency began the process of doing 
so.
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2018-2019 CIVIL GRAND JURY FINDINGS, RECOMMENDATIONS, AND RESPONSES TO FINDINGS AND RECOMMENDATIONS

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F11 The City does not have a timeline to fund and 
complete development of a high-pressure, multi-
sourced, seismically safe emergency water 
supply for all parts of the City, including poor 
neighborhoods that historically have not been as 
well protected as the downtown business 
district and many richer neighborhoods.

President, San Francisco 
Fire Commission
[September 15, 2019]

Disagree, partially The EFWS was built after the 1906 earthquake, and its location, primarily in the 
northeast portion of San Francisco, corresponds to the location of the majority 
of the city’s population at that time. Since 2010, the SFPUC, SFFD, and Public 
Works have made critical improvements to the existing EFWS system. 
Expanding the EFWS prior to ensuring that the existing EFWS is resilient and 
reliable would have contradicted best engineering practices. The SFPUC and 
SFFD are developing plans that would implement a resilient, robust, and 
redundant potable EFWS for the Westside of San Francisco. The potable EFWS 
that is being developed and analyzed would propose  the best method for 
bringing a robust and resilient high-pressure firefighting water system to the 
Western neighborhoods in San Francisco that is capable of providing water to 
the SFFD firefighters at the high-pressure needed for firefighters to combat 
large fires after a seismic event, and is likely to include over 14 miles of new 
EFWS pipelines and potentially two new pump stations likely to be supplied by 
four water sources. The SFPUC and SFFD’s potable EFWS is being designed in a 
manner that allows for agility and the flexibility to add new technologies and 
water sources, and in a manner that allows the piping network to be extended 
in the future to serve additional areas.                                                       

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

R9
[for F12]

By no later than December 31, 2020 the SFPUC, 
with the advice and subject to the approval of 
the SFFD, should (a) implement “best practices” 
for the maintenance of AWSS assets, and (b) 
redefine which AWSS valves in the system are 
“critical,” and, therefore, require more attention 
and priority in the SFPUC’s maintenance plans.

President, San Francisco 
Fire Commission
[September 15, 2019]

Has been 
implemented

(a) SFPUC implements “best practices” for the maintenance of 
AWSS assets in collaboration with SFFD, and consistent with the 
terms of the Memorandum of Understanding Regarding 
Operation and Maintenance of San Francisco Water Supply 
Systems Related to Fire Suppression (MOU), SFPUC will seek 
SFFD’s written approval for “any modifications that could 
compromise”  the system’s function as a high pressure 
firefighting system (MOU, page 2).
(b) The AWSS critical valves have been identified and will be 
exercised every year through the AWSS Critical Valve Exercise 
Program.

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

R10
[for F13]

By no later than June 30, 2020, the 2015 MOU 
between the SFPUC and the SFFD should be 
amended to include a detailed roadmap for 
annual emergency response exercises, including 
simulated disaster and earthquake drills 
involving the AWSS and the PWSS.

President, San Francisco 
Fire Commission
[September 15, 2019]

Will be implemented The Fire Department conducts weekly hose/hose tender drills 
that it rotates through companies throughout the City. The Fire 
Department will work with the SFPUC to have them in 
attendance and participate in these drills.  SFFD will also commit 
to working with the PUC to enhance the scope and frequency of 
trainings in the future for improved collaboration. SFFD and 
SFPUC will work together to amend the MOU by June 30, 2020. 
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CITY AND COUNTY OF SAN FRANCISCO 

2018~201 9 CIVIL GRAND JURY 

MEMORANDUM 

TO: Mayor and Members of the Board of Supervisors 

CC: Angela Calvillo, Clerk of the Board of Supervisors 

FROM: Anatolia Lubos, Grand Jury Administrative Analyst 

DATE: July 18, 2019 

SUBJECT: Civil Grand Jury Report, "Act Now Before It Is Too Late: Aggressively 
Expand and Enhance Our High-Pressure Emergency Firefighting Water 
System" 

The previous version of the aforementioned Civil Grand Jury report as received and 
distributed on Monday, July 15, 2019 was incomplete and omitted Appendices F to R 
(inclusive) . 

. Enclosed is the complete report. 

400 MCALLISTER STREET, ROOM 008, SAN FRANCISCO, CA 941 02 
PHONE: 41 5-55 1-3635 
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CITY AND COUNTY OF SAN FRANCISCO 
2018-2019 CIVIL GRAND JURY 

THE CIVIL GRAND JURY AND ITS OPERATIONS 

California state law requires that all 58 counties impanel a Grand Jury to serve during each 
fiscal year. California Penal Code Section 905; California Constitution, Article I, Section 23 

The Civil Grand Jury investigates and reports on one or more aspects of the County's 
departments, operations, or functions. California Penal Code Sections 925, 933(a) 

Reports of the Civil Grand Jury do not identify individuals interviewed by name. California 
Penal Code Section 929 

The Civil Grand Jury issues reports with findings and recommendations resulting from its 
investigations to the Presiding Judge of the Superior Court. California Penal Code Section 
933(a) 

Each published report includes a list of those elected officials or departments that are 
required to respond to the Presiding Judge of the Superior Court within 60 or 90 days as 
specified. California Penal Code Section 933 

California Penal Code Section 933.05 is very specific with respect to the content of the 
required responses. Under Section 933.0S(a), for each finding, the response must: 

1) Agree with the finding, or 
2) Disagree with it, wholly or partially, and explain why. 

Similarly, under Penal Code Section 933.0S(b), for each recommendation, the responding 
party must report that: 

1) The recommendation has been implemented, with a summary of the implemented 
action; or 

2) The recommendation has not been implemented but will be within a set timeframe; or 
3) The recommendation requires further analysis, with an explanation of what additional 

study is needed, and the timeframe for conducting that additional study and the preparation 
of suitable material for discussion. This timeframe may not exceed six months from the date 
of publication of the Civil Grand Jury's report; or 

4) The recommendation will not be implemented because it is not warranted or 
reasonable, with an explanation. 

Any San Francisco resident who is a US citizen and is interested in volunteering to serve on 
the Civil Grand Jury for the City and County of San Francisco is urged to apply. Additional 
information about the San Francisco Civil Grand Jury, including past reports, can be found 
online at ;; rt;:,:!/: ivikrn 1 ,d j,_; ,v.s f,.!'.iV. ,; ; ,21 "1ck:c. 'Jtrn: . 
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EXECUTIVE SUMMARY 

San Francisco is one of the most vulnerable cities in the world, and certainly in the United 
States, to the risk of fire following an earthquake. In 1906, the City suffered tremendous 
destruction and devastation from the fires that followed a major earthquake. Over 3,000 people 
died and approximately 28,000 buildings were destroyed. In 1995, the 6.9-magnitude Kobe, 
Japan earthquake ignited over 100 fires, with several large conflagrations and major fire damage. 
We know the question is when, not if, another major earthquake will strike San Francisco and 
ignite numerous fires. 

The Civil Grand Jury believes it is essential that we take prompt and aggressive action to 
expand and enhance our defenses against the inevitable fires following an earthquake before it is 
too late. All parts of the City - north and south, east and west, rich and poor, downtown and 
residential neighborhoods - deserve to be well protected against this catastrophic risk. 

Today, the City has a seismically safe high-pressure Auxiliary Water Supply System 
(A WSS) -- separate and distinct from the low-pressure municipal water supply system (MWSS) -
- that provides excellent firefighting protection to parts of the City. However, large parts of the 
City, such as the outer Richmond, outer Sunset, and Bayview/Hunters Point, among others, do 
not have a high-pressure A WSS and are not nearly as well protected. 

Plans to develop a seismically safe high-pressure A WSS for the western portions of our City 
are now moving forward. But even though City leaders have known about this issue for decades, 
the City still does not have concrete plans or a timeline to provide a more robust emergency 
firefighting water supply for all parts of the City that need one. 

In 2014, the U.S. Geological Survey (USGS) estimated there is a 72 percent chance of one or 
more magnitude 6.7 or greater earthquakes striking the Bay Area between 2014 and 2043. 
Earlier this year Mayor London Breed announced that planning for such a disaster is a priority. 
But at our current pace and funding levels, expansion of a high-pressure A WSS to currently 
unserved parts of the City will not be completed for another thirty-five (35) years or more-well 
after the USGS predicts we will be struck by one or more major earthquakes. 

The Civil Grand Jury makes the following recommendations, among others which are more 
fully discussed herein: 

• The City should be prepared to fight fires in all parts of the City in the event of a repeat 
of a 1906 size earthquake; 
• The City should aggressively develop a high-pressure, multi-sourced, seismically safe 
emergency water supply for those parts of the City that don't currently have one, with a 
target completion date of no later than 2034; 
• As an interim measure, the City should immediately replace and expand its inventory of 
Portable Water Supply System (PWSS) hose tenders, which are comparatively cheap, can be 
acquired much more quickly than the high-pressure A WSS, and were essential in fighting the 
1989 Loma Prieta fire, but are now past their useful life; 
• The new PWSS hose tenders should be strategically placed in those areas of the City that 
do not have a high-pressure, multi-sourced, seismically safe emergency water supply. 
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BACKGROUND AND PROBLEM STATEMENT 

No one knows when the next large earthquake is coming. But it is coming. 

A. Fire Following Earthquake Is a Major Risk to The City 

"San Francisco will sustain major damage from fires following future earthquakes, in 
addition to the damage caused by shaking." 1 As explained in a 2010 report prepared for the 
City, 

In San Francisco, over 90 percent of buildings are constructed from wood, many 
of them directly touching their neighbor buildings. Earthquakes in places with 
this type of construction have caused the two largest peacetime urban fires in 
history: in 1906 in San Francisco and in 1923 in Tokyo. 2 

A main reason the 1906 fire was so devastating is that the earthquake destroyed much of the 
water system. 3 

Fires following earthquakes remain a major threat today. In 1994, approximately 110 fires 
were ignited after the Northridge earthquake in Los Angeles County, even though it was "only" a 
6.7-magnitude earthquake. 4 In 1995, the 6.9-magnitude Kobe, Japan earthquake ignited over 
100 fires, with several large conflagrations and major fire damage. 5 In Kobe "broken water 

1 Applied Technology Council (ATC) A TC 52-1, Here Today-Here Tomorrow: The Road to Earthquake 
Resilience in San Francisco, Potential Earthquake Impacts, prepared for the Department of Building Inspection, 
CCSF, under the Community Action Plan for Seismic Safety (CAPSS) Project (2010) ("ATC 52-1, Potential 
Earthquake Impacts"), https://sfgov.org/esip/sites/default/files/FileCenter/Documents/9753-atc52 l .pdf at p. 25. 

2 Id.; footnote omitted. 

3 See Scawthorn, C., O'Rourke, T. D. & Blackburn, F., The 1906 San Francisco Earthquake and Fire--
Enduring Lessons for Fire Protection and Water Supply, Earthquake Spectra, Volume 22, S 135-S 158 (2006) 
("Scawthorn, O'Rourke & Blackburn, 1906 Lessons"), 
http:/ /www.sparisk.com/documents/06Spectra l 906SFEOandFire-EnduringLessonsCRSTDOFTB.pdf; see also 
Scawthorn, C., Water Supply In Regard to Fire Following Earthquake, Pacific Earthquake Engineering Research 
Center, College of Engineering, University of California, sponsored by the California Seismic Safety Commission, 
Berkeley (2011) ("PEER 2011, Water Supply Following Earthquake"), 
https://peer.berkeley.edu/sites/default/files/webpecr-7011-08-charles scawthorn.pdf at p. 5. 

4 See discussion in Scawthorn, C., SPA Risk LLC, Analysis of Fire Following Earthquake Potential for San 
Francisco, California, prepared for the Applied Technology Council on behalf of the Department of Building 
Inspection City and County of San Francisco (October 2010 Rev. I) ("Scawthorn 2010, Analysis of Fire Following 
Earthquake for San Francisco"), 
http://www.sparisk.com/documents/SP ASanFranciscoCAPSSFireFollowingEarthguakeOct20 I 0.pdf at p. 7; PEER 
2011, Water Supply Following Earthquake, https://peer.berkelev.edu/sites/default/files/webpeer-2011-08-
charles scawthorn.pdfatpp. 12-17. 

5 PEER 2011, Water Supply Following Earthquake, https://peer.berkelev.edu/sites/default/files/webpeer-70 I 1-
08-charles scawthom.pdf at pp. 17-19; ATC, 52-1, Potential Earthquake Impacts, 
https://sfgov.org/esip/sites/default/files/FileCenter/Documents/9753-atc52 l .pdf at p. 25. 
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mains left the fire department helpless, and fires destroyed more than 7,000 buildings." 6 A 
magnitude 7.9 earthquake would be an estimated 10 times larger than a magnitude 6.9 
earthquake, and would release approximately 31 times more energy. 7 

San Francisco is by far the most densely populated large city in California and is the second 
most densely populated large city in the country. 8 With mostly wood construction in many 
areas, this dense City remains at significant risk. 9 

B. AWSS Background and Current Status 

After the 1906 earthquake and its devastating fires, the City built an independent emergency 
water supply for firefighting, known as the A WSS. 10 

The A WSS is a separate, non-potable emergency firefighting water supply system that at 
present consists of approximately 135 miles of high-pressure (HP) pipelines, 230 cisterns, two 
above-ground storage tanks, a reservoir, and two salt-water pumping stations. 11 Applying a "belt 

6 ATC 52-1, Potential Earthquake Impacts, 
https://sfgov.org/esip/sites/default/files/FileCenter/Documents/97 53-atc52 l .pdf at p. 25. 

7 See the United States Geological Survey's "How Much Bigger .... ?" Calculator, located at 
https://earthguake.usgs.gov/learn/topics/calculator.php, where one can compare the relative size and strength of 
different magnitude earthquakes. 

8 Scawthom 2010, Analysis of Fire Following Earthquake for San Francisco, 
http:/ /www.sparisk.com/documents/SP ASanFranciscoCAPSSFireFollowingEarthguakeOct201 0.pdf at p. 6. 

9 Ibid. 

10 See generally SFPUC, Frequently Asked Questions~Fire Suppression Water Systems, dated November 2017 
"SFPUC 2017 FAQ", https://sfwater.org/modules/showdocument.aspx?documentid=l 1507 attached as Appendix N; 
see also Scawthom, O'Rourke & Blackbum, 1906 Lessons, 
http://www.sparisk.com/documents/06Spectral 906SFEOandFire-EnduringLessonsCRSTDOFTB.pdf 

11 AECOM/ AGS, a Joint Venture, CS-199 Planning Support Services for Auxiliary Water Supply System 
(A WSS) Project Report (Final Report), February2014 ("CS-199"), at p. 7, 
https://w,vw.sfwater.org/Modules/ShowDocument.aspx?documentid=5055; SFPUC Fact Sheet, dated Summer 
2012, located at https://www.sfwater.org/modules/showdocument.aspx?documentid=2501 and printed March 6, 
2019. The online Fact Sheet is outdated, as the City has added approximately 30 more cisterns through the 2010 and 
2014 ESER bonds. The SFFD also has three large capacity fireboats berthed at Pier 22 ½ and an additional, smaller 
fireboat berthed at the San Francisco Marina Yacht Harbor. 

People sometimes confuse Emergency Firefighting Water System (EFWS) and A WSS, or use them 
interchangeably. EFWS is the broader concept, including all emergency sources of water and the means for 
delivering them. A WSS is sometimes described as including cisterns, and other times not. Compare CS-199, at p. 
7, ("A WSS is a water supply system consisting of pipelines, cisterns, reservoir, storage tanks, and salt-water pump 
stations.") https://www.sfwater.org/Modules/ShowDocument.aspx?documentid=5055 with AECOM, Westside 
Emergency Firefighting Water Systems Options Analysis Report, January 5, 2018 ("2018 Westside Options 
Analysis"), at pp. 10-13, 20 ( differentiating between EFWS and A WSS, and discussing cisterns as a supplement to 
but not part of A WSS), https://www.sfwater.org/modules/showdocument.aspx?documentid=l l 740. 
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and suspenders" approach, if the City's MWSS mains break leaving low-pressure hydrants 
useless, firefighters will have access to other sources of water, including the Twin Peaks 
Reservoir and the Bay. Unlike the MWSS, A WSS pipelines were designed to withstand 
movement from an earthquake. 12 

The A WSS is "remarkably well designed to furnish large amounts of water for firefighting 
purposes under normal conditions and contains many special features to increase reliability in the 
event of an earthquake." 13 The A WSS is "designed to provide water at higher pressures than the 
potable water system, allowing firefighters to use water from the A WSS hydrants without 
requiring a fire engine." 14 

Another of the key features of the AWSS is its redundancy. The HP AWSS was designed 
with both a redundant water supply and a gridded main system. 15 This feature provides a more 
reliable emergency water supply system, allowing potential pipe breaks to be bypassed. 16 As 
succinctly stated by an outside expert, "the A WSS achieves high reliability by having multiple 
sources, a highly redundant network and special piping and valves." 17 

The A WSS was originally built over 100 years ago, at a time when the northeast portion of 
the City contained both the central business district and the majority of the City's population. 18 

As a result, the multi-sourced, HP A WSS pipeline network primarily covers just the northeastern 
part of the City. 19 

The City has been considering expanding the HP AWSS for decades. For example the 
Analysis by the Ballot Simplification Committee of 1986's Proposition A, Fire Protection Bonds, 
specifically noted that parts of the City were not served by the HP A WSS: 

This report will use EFWS as the broader concept, and will generally use A WSS to refer to the HP A WSS (the 
135 miles of pipelines and associated facilities but not including cisterns), although we will not change quotes. This 
distinction is important, as there are cisterns in the southern and western portions of the City, but not the HP A WSS. 

tz CS-199, at p. 8, https://www.sfwater.org/Modules/ShowDocurnent.aspx?documentid=5055. 

13 PEER 2011, Water Supply Following Earthquake, https://peer.berkeley.edu/sites/default/files/webpeer-
2011-08-charles scavvthorn.pdL at p. 80; see also Scawthorn 2010, Analysis of Fire Following Earthquake for San 
Francisco, http://www.sparisk. corn/documents/SP ASanFranciscoCAPSSFireF ollowingEarthguakeOct201 0.pdf at 
pp.12-15. 

14 2018 Westside Options Analysis, https://www.sfwater.org/modules/showdocument.aspx?documentid= 11740 
at p. 10. 

15 Id., at p. 37. 

16 Ibid. 

17 C. Scawthorn, January 5, 2018 memorandum to D.Myerson & S.Huang ofSFPUC re Review of"Westside 
Emergency Firefighting Water System Options Analysis" "Scawthorn 2018 memo"), 
https://www.sfwater.org/modules/showdocument.aspx?documentid=l l 740. 

18 See SFPUC 2017 FAQ, Question 2, at https://sfwater.org/modules/showdocument.aspx?documentid=l 1507, 
a copy of which is attached as Appendix N. 

19 Id. 
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THE WAY IT IS NOW: Since the 1906 earthquake and fire, the San Francisco 
Fire Department has had programs to improve its fire protection system. A bond 
issue in 1977 paid for the most recent improvements, including an extension of 
the high pressure firefighting water system which operates independently from the 
City's domestic water supply. However, there are still parts of the City which are 
not served by that high pressure system. 20 

In June 2003, the 2002-2003 Civil Grand Jury recommended that the HP A WSS be extended 
"to serve all parts of the City."21 Yet three decades after the 1986 bond and 16 years after the 
prior Civil Grand Jury report, many neighborhoods still do not have HP A WSS pipelines. 22 

Plans are moving forward to fund a new HP A WSS using potable water on the west side through 
an upcoming Earthquake Safety and Emergency Response Bond (ESER) issuance, but at the 
City's current pace it will take approximately 35 years or more to build out a HP AWSS pipeline 
system that serves all neighborhoods, including the southern portions of the City. 23 The City 
does not have a plan with a firm time line for completion of this work or firm plans to fund all the 
work that needs to be done. 

C. Problem Statement 

Certain parts of the City, such as the northeast quadrant, are well protected against the risk of 
fires following an earthquake. These well-protected areas have a multi-sourced, redundant, 
Emergency Firefighting Water System (EFWS), including the HP AWSS. Unfortunately, other 
parts of the City are protected only by the low-pressure MWSS and by cisterns, which are not 

20 The 1986 Ballot Simplification Committee Analysis explained the proposal for Proposition A as paying for 
improvements including extending the high-pressure system and installing a high-pressure pump station at Lake 
Merced. Proposition A passed, but large areas of the City still do not have the protection of the independent high
pressure water system, and Lake Merced still does not have a high-pressure pump station. A copy of the Analysis 
by the Ballot Simplification Committee of the 1986 Proposition A is attached as Appendix L. 

2
t 2002-2003 Civil Grand Jury for the City and County of San Francisco, Keeping the Faucets Flowing: Water 

Emergency Preparedness In San Francisco (June 2003), 
http://civilgrandjury.sfgov.org/2002 2003/Keeping the Faucets Flowing Water Emergency.pdf, at p. 2. 

22 Neighborhoods currently without HP A WSS hydrants include Bayview Heights, Crocker Amazon, Excelsior, 
Ingleside, Merced Manor/Parkside, Mission Terrace, Oceanview, Outer Mission, Outer Richmond, Outer Sunset, 
Portola, Sea Cliff, Stonestown, and Sunnyside. A map showing the current layout of HP AWSS pipelines is on the 
cover and is attached as Appendix I. 

23 March 4, 2019 and March 11, 2019 SFPUC presentations and accompanying materials provided to the 
Emergency Firefighting Water System Management Oversight Committee. The amount of funding potentially 
available through the 2020 ESER bond and through water rates has been increased since the March 2019 Emergency 
Firefighting Water System Management Oversight Committee meetings. Thus, it may now be somewhat less than 
the 35 years presented in March. It has been difficult to tie down the City's "pace of funding" given there are no 
firm long term plans and the amount of funding available through an ESER bond can and does change. Although 35 
years may be off somewhat, it remains the best (indeed only) current articulation of pace of funding and a timeline 
provided to the Civil Grand Jury. 
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nearly as reliable for fighting fires following a major earthquake and, unlike the HP A WSS, need 
fire engine support to effectively deliver water to a fire. 24 

The problem addressed in this report is how to ensure that all parts of the City- north and 
south, east and west, rich and poor, downtown and residential neighborhoods - are well 
protected from fires following earthquakes before it is too late. 

METHODOLOGY 

Members of the Civil Grand Jury conducted interviews with representatives of: 

• The San Francisco Public Utilities Commission 
• The San Francisco Fire Department 
• The San Francisco Department of Public Works 
• The San Francisco Office of Resilience and Capital Planning 
• The San Francisco Department of the Environment 
• The San Francisco Fire Commission 
• The Board of Supervisors 

Members of the Civil Grand Jury also conducted interviews with: 

• Retired members of the San Francisco Fire Department 
• A retired fire chief from a local jurisdiction 
• Technical experts in the fields of engineering, wildfires, and water supply for fighting 

fires after earthquakes 
• Concerned community members 

Members of the Civil Grand Jury reviewed numerous planning and engineering reports 
specifically focusing on the A WSS or the PWSS, listed in Appendix D. 

Members of the Civil Grand Jury also reviewed the relevant parts of articles, publications 
and reports regarding fires following earthquakes and related issues. These more general 
sources, some of which discuss the A WSS or PWSS but are not solely focused on them, are 
listed in Appendix E. 25 

24 See discussion of expected problems of relying on a municipal water supply system in Section D of the 
Discussion, at pp. 18-20. 

25 Several of these publications are technical papers, and the Civil Grand Jury is comprised oflay citizens. 
When we cite or refer to technical papers it is generally for the conclusions or other non-technical information; we 
do not purport to be knowledgeable regarding the intricacies of fire spread models or the like. 

SFCGJ 2018-2019: EXPAND AND ENHANCE OUR EMERGENCY FIREFIGHTING WATER SYSTEM 
8 



DISCUSSION 

Succinctly stated, "water supply is critical to firefighting." 26 Without a reliable water supply, 
the San Francisco Fire Department (SFFD) cannot be realistically expected to fight fires 
following a major disaster such as an earthquake. 

A. San Francisco is Highly Vulnerable to Fires Following a Major 
Earthquake 

San Francisco is highly vulnerable to fire after an earthquake, more than any other city in the 
country. 

As explained in a 2008 article for the International Association for Fire Safety Science, 

Densely built environments are highly vulnerable to disasters. Common problems 
include: (a) narrow streets enabling fire to spread easily from one building to 
another; (b) streets cluttered with collapsed buildings in an earthquake restricting 
fire engine access; ( c) shortage of open spaces which function as fire breaks or 
evacuation sites; ( d) older and less robust wooden houses that easily collapse and 
bum in an earthquake .... 27 

San Francisco has significantly higher population density than any other county in California, 
as shown in Figure 1 on the next page: 28 

26 Scawthom 2010, Analysis of Fire Following Earthquake for San Francisco, 
http://www.sparisk.com/documents/SP ASanFranciscoCAPSSFireF ollowingEarthguakeOct201 0.pdf at p. 12. 

27 Himoto, K., Akimoto, Y., Hokugo, A., and Tanaka, T., Risk and Behavior of Fire Spread in a Densely-built 
Urban Area, International Association for Fire Safety Science (2008), 
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.1000.94 l2&rep=repl&type=pdf. at pp. 267-268 
(parenthetical reference omitted). San Francisco does have streets that operate as fire breaks: Market St., Van Ness 
Ave., Geary St. (west of Gough), Dolores St., Mission St, 19th Avenue, Park Presidio Blvd., Alemany Blvd., and 
Third Street. 

28 See https://www.indexmundi.com/facts/united-states/guick-facts/califomia/population-density#chart. 
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Figure 1 

Population Density By County 
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Similarly, based on 2016 data, San Francisco is the eighth densest city in the country with a 
population above 50,000, and other than New York City is the densest city with a population 
above 100,000: 29 See Figure 2, below. 

Figure 2 

Population Density by City 

~ 1" · [Qt:runLL(orr1.-·.::-i·:.:··-.::1-~t,:: ·-:,c:::ui:~:=.-,-:i2·-.:.>·-l0_;-:·.-:.,-~-~:-.-= ·:.-=:;---:-~.:.'-::~Y. * 
iao~ -!.1.. Data - Geog:-aphy - US. Census Bureau -

• Passaic, KJ: 22,.424 persons/sq. mile 

The following table lists population densities for U.S. cities \•Vith populations of at least 30,000 as of 2016: 

Search: 

City 

Union Crty, New Jersey 

West New York, New Jersey 

Hoboken, New Jersey 

New York. New York 

Passaic, New Jersey 

Somerville, Massachusetts 

California 

Jersey City, New Jersey 

Paterson, New Jersey 

Cambridge, Massachusetts 

East Orange, New Jersey 

-~··""''~~-"--·,,, .,, 
'·,,,\ 

Population Density (Persons/Square/ 2016 ,. 

54,138 

52,815 

42,484 

28,211 

22.424 

19,738 

18.581 

17,860 

17.438 

17,316 

16,528 

Mile) \. Population __ / 

69,296 

53.343 

54,379 

8,537,673 

70.635 

81.322 

58.879 

264,152 

147,000 

110,651 

64,789 

Land Area (Square 
Miles) 

303 

3 

4 

3 

47 

15 

8 

6 

4 

San Francisco also has many narrow streets, and buildings that will almost certainly collapse 
in an earthquake and obstruct many streets, blocking traffic including fire engines. We also have 
a heavy concentration of older, wooden homes that are densely concentrated and highly 
flammable. 30 

29 https://www.goveming.com/gov-data/population-density-land-area-cities-map.html. 

30 ATC 52-1, Potential Earthquake Impacts, 
https://sfgov.org/esip/sites/default/files/FileCenter/Documents/9753-atc52 l .pdf at p. 25. 
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This is not just the Civil Grand Jury's perspective. Many experts, and numerous witnesses 
interviewed by the Civil Grand Jury, have opined that San Francisco faces "the most serious 
conflagration risk" and "will sustain major damage from fires following future earthquakes .... " 31 

In July 2010, SP A Risk LLC (Dr. Charles Scawthom, principal) prepared a report entitled, 
Analysis of Fire Following Earthquake Potential for San Francisco, California, for the Applied 
Technology Council (ATC) on behalf of the City's Department of Building Inspection. 32 The 
report concluded that San Francisco is at "significant risk" due to fire following earthquake, and 
that the SFFD's fire engines33 "will almost certainly not be able to respond to all post-earthquake 
fires, which are estimated to be about 100 on average ( with a 10% chance of as many as 140) for 
a magnitude 7.9 San Andreas event."34 

A key table in that 2010 report is copied below: 

Table 1 

Bounds for Losses to Buildings Due to Fire Following Earthquake35 

25% - 75% Confidence Range 

Ignitions Loss Total Burnt Building 

$ billions Floor Area 

Mill. Sq. ft. 

San Andreas M w 7. 9 68 ~ 120 $ 4.1 ~ $ 10.3 11.2 ~28.2 

San Andreas Mw 7.2 52 ~ 89 $ 2.8 ~ $ 6.8 7.7 ~ 18.6 

San Andreas Mw 6.5 48 ~ 70 $1.7~$5.l 4.7 ~ 14.0 

Hayward Mw 6.9 27 ~46 $ 1.3 ~ $ 4.0 3.6~11.0 

31 See, e.g., Scawthorn, C., Fire following earthquake: Estimates of the conflagration risk to insured property 
in greater Los Angeles and San Francisco, All-Industry Research Advisory Council, Oak Brook, Ill. (1987), 
http://www.sparisk.com/documents/ AIRACFFEs.pdf, at p. iii ("Scawthorn 1987"); ATC 52-1, Potential 
Earthquake Impacts, https://sfgov.org/esip/sites/default/files/FileCenter/Documents/9753-atc52 l .pdf at pp. vi, 25-
29. 

32 Scawthorn 2010, Analysis of Fire Following Earthquake for San Francisco, 
http://www.sparisk.com/documents/SP ASanFranciscoCAPSSFireFollowingEarthquakeOct20 I 0.pdf. 

33 SFFD now has 44 frontline fire engines, and 19 relief engines, according to information provided by the 
SFFD. At the time of the 2010 report, the City apparently had 42 frontline engines. 

34 Scawthorn 20 I 0, Analysis of Fire Following Earthquake for San Francisco, 
http:/ /www.sparisk.com/documents/SP ASanFranciscoCAPSSFireFollowingEarthguakeOct20 I 0.pdf at p. 2. A copy 
of the Abstract (or summary) of that report is attached as Appendix K. 

35 Ibid. These estimates already take into account the A WSS system as it existed in 20 IO (i.e., prior to the 
addition of more cisterns and other work performed under the 2010 and 2014 ESER bonds). The damage estimates 
do not include business interruption losses, loss of tourism or loss of property tax revenues. 
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As explained in that report, there is significant uncertainty regarding how many fires might 
be ignited following an earthquake, and the extent of damage they are likely to cause. One of the 
key variables is completely outside the City's control: wind. In 1989, the City was extremely 
lucky that there was no wind. 36 Indeed, "stronger wind conditions would have resulted in much 
greater fire spread in the Marina .... " 37 

According to the 2010 report, there is a 25% chance that fires and damages could fall below 
the ranges in Table 1 on the preceding page, and an equal likelihood that they could exceed the 
ranges in that table. 38 Earlier this year (2019) the San Francisco Public Utilities Commission 
(SFPUC) engaged Dr. Scawthom to update his analysis, but that update will not be completed 
until after this report has been issued. However, the key is not the precise numbers but "their 
overall magnitude." 39 Indeed, given the escalation in Bay Area home values over the last 
decade, one can only assume that the dollar loss estimates will increase substantially. 

B. The USGS Warns the San Francisco Bay Area Has a High 
Likelihood of a Major Earthquake 

In 2014, the USGS estimated there is a 72 percent chance of a 6.7 or greater magnitude 
earthquake striking the Bay Area by 2043. 40 This was based on a new model, commonly 
referred to as the third Uniform California Earthquake Rupture Forecast, or UCERF3. 41 

Small earthquakes occur more frequently than large earthquakes. 42 According to the updated 
model, the probability that an earthquake magnitude 6.0 or larger will occur in the San Francisco 
region before 2043 is 98 percent. By comparison, the probability of at least one earthquake of 
magnitude 6. 7 or larger is 72 percent for the same area, and the probability of at least one 
earthquake of magnitude 7 .0 or larger is 51 percent. 43 

36 Scawthorn and Blackburn, Performance of the San Francisco Auxiliary and Portable Water Supply Systems 
in the 17 October 1989 Loma Prieta Earthquake, presented at Fourth U.S. National Conference on Earthquake 
Engineering May 20-24, 1990. 

37 Id., at p. 6. 

38 Scawthorn 2010, Analysis of Fire Following Earthquake for San Francisco, 
http://www.sparisk.com/documents/SP ASanFranciscoCAPSSFireFollowingEarthguakeOct201 0.pdf at p. 2, attached 
as Appendix K. 

39 Ibid. 

40 See USGS, Earthquake Outlook for the San Francisco Bay Region 2014-2043, Fact Sheet 2016-3020 (2016) 
(version 1.1), https://pubs.usgs.gov/fs/2016/3020/fs20163020.pdf, attached as Appendix G. 

41 UCERF3: A New Earthquake Forecast for California's Complex Fault System, Fact Sheet 2015-3009 (2015) 
https://pubs.usgs.gov/fs/2015/3009/pd£'fs2015-3009.pdf, attached as Appendix F. 

42 USGS, Earthquake Outlook for the San Francisco Bay Region 2014-2043, Fact Sheet 2016-3020 (2016) 
(version 1.1), https://pubs.usgs.gov/fs/2016/3020/fs20163020.pdf, attached as Appendix G. 

43 UCERF3: A New Earthquake Forecast for California's Complex Fault System, Fact Sheet 2015-3009 
(2015) https://pubs.usgs.gov/fs/2015/3009/pd£'fs2015-3009.pdf, attached as Appendix F. 
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Table 2 below is a simplified version of a table from a USGS fact sheet showing the 
likelihood of one or more events of varying size for the San Francisco region within the next 30 
years based on this new model: 44 

Magnitude 

Table 2 

San Francisco Region Section of Table 
from March 2015 USGS Fact Sheet 2015-3009 

San Francisco Region 

Average 30-year 
(greater than or equal to) repeat time likelihood of one or more 

(years) events 

5 1.3 100% 

6 8.9 98% 

6.7 29 72% 

7 48 51% 

7.5 124 20% 

8 825 4% 

Although these figures are for the region, and not just the City and County of San Francisco, 
the predictions are sobering. To put these predictions in perspective, the 1989 Loma Prieta 
earthquake had a magnitude of 6.9, and, even though the epicenter was approximately 60 miles 
from San Francisco, it was the largest earthquake to strike the City since 1906. 45 Using the 
USGS online calculator,46 a 7.5 magnitude earthquake, which has a 20% chance of happening by 
2043, would be almost four times bigger than Loma Prieta, and would release almost eight times 
the energy. An 8.0 magnitude earthquake would be over 12.5 times bigger than Loma Prieta, 
and would release almost 45 times the energy. And this is without addressing the risk that the 
next major earthquake's epicenter could be much closer than 60 miles away. 

44 Id., at p.4; Table 2 above is a simplified version of Table I of Fact Sheet 2015-3009, attached as Appendix F. 

45 See USGS, M 6.9 October 17, 1989 Loma Prieta Earthquake, 
https://earthguake.usgs.gov/earthguakes/events/19891omaprieta/; USGS, M 6.9 - Loma Prieta, California 
Earthquake, https://earthguake.usgs.gov/earthguakes/eventpage/nc216859/executive. 

46 See USGS, "How Much Bigger .... ?" Calculator, located at 
https://earthguake.usgs.gov/learn/topics/calculator.php, where one can calculate how much bigger one earthquake is 
than another. 
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The USGS has also warned that the pace oflarge earthquakes is likely to increase: 

In the 50 years prior to 1906, there were 13 earthquakes with a magnitude 
between 6 and 7, but only 6 earthquakes of similar magnitude in the 110 years 
since 1906. The rate of large earthquakes is expected to increase from this low 
level as tectonic plate movements continue to increase the stress on the faults in 
the region. 47 

The warnings and predictions from the USGS should be a wake-up call to all of us. 

C. The Existing High-pressure AWSS System Only Covers Part of 
the City 

The history and condition of the existing HP AWSS have been described in detail in multiple 
other reports. 48 Figure 2, on the following page, shows the location of the HP AWSS: 49 

47 USGS, Earthquake Outlook for the San Francisco Bay Region 2014-2043, Fact Sheet 2016-3020 (2016) 
(version 1.1 ), https://pubs.usgs.gov/fs/2016/3020/fs20163020.pdf. See also Aster, R., California's other drought: A 
major earthquake is overdue, The Conversation (January 30, 2018), https://theconversation.com/californias-other
drought-a-major-earthguake-is-overdue-90517; California's Current Earthquake Hiatus is an Unlikely Pause, 
Seismological Society of America, published April 3, 2019, https://www.seismosoc.org/news/californias-current
earthguake-hiatus-is-an-unlikely-pause/, printed on April 5, 2019. 

48 See, e.g., CS-199, at pp. 7-11, https://www.sfwater.org/Modules/ShowDocument.aspx?documentid=5055; 
Scawthorn, O'Rourke & Blackburn, 1906 Lessons, 
http:/ /www.sparisk.com/ documents/06 Spectra 19 06SFEOandFire-EnduringLessonsCRS TDO FTB. pdf ; Madsen, M., 
Reports on an Auxiliary Water Supply System for Fire Protection for San Francisco, California ( 1908), 
https://sfpuc.sharefile.com/share/view/4743f327acfd4ba7. 

49 Map supplied by the SFPUC on May 7, 2019. 
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Figure 3 
Map of Existing High-Pressure A WSS 
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On a district by district basis, Supervisorial Districts 1, 4, 7 and 11 are not nearly as well 
protected by the HP AWSS as, for example, Districts 3 or 6: 50 See Table 3 below. 

Table 3 
HP A WSS Hydrants and Miles of Main by District 

Supervisorial # of AWSS Miles of 
District Fire Hydrants AWSS Mains 

1 42 5 
2 170 14 
3 327 23 
4 3 0 
5 188 16 
6 366 27 
7 79 7 
8 110 9 
9 110 9 
10 222 18 
11 24 1 

TOTAL 1641 130 

In fact, six of the eleven Supervisorial Districts, Districts 1, 4, 7, 8, 9 and 11, each have less than 
ten miles of AWSS mains. Districts 1, 4, and 11 each have less than 50 AWSS fire hydrants. 

The areas not protected by the HP AWSS would need to rely primarily on getting emergency 
firefighting water supplies from the City's MWSS through its low-pressure hydrants or from 
cisterns. For a number ofreasons detailed below, these resources are unlikely to provide 
adequate water to protect residents from fires after a major earthquake. 

so Data provided by SFPUC on March 13, 2019. 
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D. The Municipal (!Domestic) Water Supply System Is "Highly 
Vulnerable to Catastrophic Failure" 51 

No one knows with certainty what will happen in a major earthquake. But common sense 
says we should look at past experience and listen to experts when they warn us not to rely on the 
MWSS for firefighting following an earthquake. 

As explained in a 2009 report prepared for the SFPUC, 

By their nature, domestic water mains are more vulnerable to earthquake damage. 
Numerous service connections and the jointed construction that is the industry 
norm contribute to their vulnerability. 52 

San Francisco has made a tremendous effort to improve and seismically reinforce its regional 
and local water system by means of the $4.8 billion Water System Improvement Project 
(WSIP). 53 The WSIP is one of the largest water infrastructure programs in the nation and the 
largest infrastructure program ever undertaken by the City. Among its objectives has been 
reducing the water system's vulnerability to earthquakes, with a particular emphasis on 
seismically reinforcing the regional delivery system, transmission mains, and reservoirs. 54 

Although the WSIP greatly enhances the reliability of the MWSS, and in particular the 
transmission mains and reservoirs, the 2009 report emphasizes that, unlike the HP A WSS, the 
local MWSS system is vulnerable to a major earthquake due to the numerous branches and 
service connections that can break and drain the system. 55 

This has been borne out by experience in San Francisco and elsewhere. In the 1906 
earthquake, an estimated 23,000 breaks in the MWSS resulted in the loss of water and pressure. 56 

In the much smaller 1989 Loma Prieta earthquake, there were 69 main breaks and 54 service 

51 See SF Fire Commission Resolution 2010-01, https://sf-
fire. org/ sites/ defa ult/files/FileCenter/Documents/2 446-Reso lution %202 0 I 0-
01 %20PWSS%20Grant%20Funding.pdf at p. l. A copy of SFFC Resolution 2010-01 is attached as Appendix M. 

52 Metcalf & Eddy, at p. 18, http://s3-us-west-2.amazonaws.com/ucldc-nuxeo-ref-media/b2754026-dded-4ee6-
b24c-2cf837f3bc00. The SFPUC has initiated a planning study to better understand the current level of reliability of 
the entire potable distribution system, focusing on backbone pipes, but that study will take several years to complete. 

53 See SFPUC's WSIP webpage, https://sfwater.org/index.aspx?page= 114 . 

54 See, e.g., list ofWSIP projects at https://sfwater.org/index.aspx?page=968. 

55 Metcalf & Eddy, at pp. 18-19, http://s3-us-west-2.amazonaws.com/ucldc-nuxeo-ref-media/b2754026-dded-
4ee6-b24c-2cf837f3bc00. The Civil Grand Jury is not questioning the importance or the efficacy of the WSIP, 
which is essential to rapidly restoring potable water service to residents following an earthquake. But fire 
suppression needs an immediately available supply of water, which the MWSS is unlikely to be able to provide 
following a major earthquake. 

56 PEER 2011, Water Supply Following Earthquake, https://peer.berkeley.edu/sites/default/files/webpeer-
2011-08-charles scawthorn.pdf, p. 6. Other reports have provided somewhat different, but still extremely high 
estimates. Scawthom 20 I 0, Analysis of Fire Following Earthquake for San Francisco, 
http://www.sparisk.com/documents/SP ASanFranciscoCAPSSFireFollowingEarthguakeOct20 I 0.pdf at p. 13 [ over 
28,000 breaks, including service breaks]. But whatever the precise number of water main breaks in 1906, the 
earthquake devastated the water supply system which contributed to the horrific fires that nearly destroyed the City. 
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connection breaks in the Marina district alone. 57 Because of these breaks, low-pressure hydrants 
located in the Marina could not provide adequate water or pressure for firefighting. 58 

Other recent major earthquakes have also caused substantial damage to municipal water 
supply systems. In the 6.7-magnitude 1994 Northridge earthquake, there were over 1,000 water 
main breaks and over 100 fires. 59 In the 6.9-magnitude 1995 Kobe, Japan earthquake, "water 
loss seriously impaired firefighting." 60 There were over 2,000 breaks in the underground piping, 
and large fires burned freely due to lack of water. 61 Similarly, in the 2011 Eastern Japan 
earthquake there was extensive damage to water supply lines. 62 Even the relatively small 
6.0-magnitude 2014 South Napa earthquake "highlighted the vulnerability of water and 
wastewater systems to earthquake-related ground failure, the additional fire hazards that 
earthquake-related water system failures can pose, and the fiscal challenges that public agencies 
face in improving the seismic resiliency of these systems, both pre- and post-earthquake. " 63 

Experts have predicted that in a future major San Francisco earthquake, the MWSS could 
sustain over 1,000 breaks. 64 Various reports have said it in different ways, but the clear 
takeaway is that the MWSS should not be relied upon to save the City from fires following a 
major earthquake: 

• "MWSS pipes will sustain damage in certain areas of the City, which will impair the 
ability to deliver water for firefighting." 65 

• "In such an emergency it is likely that the potable water distribution system would be 
compromised by pipe breaks and leaks." 66 

57 CS-199, at p. 11, https://www.sfwater.org/Modules/ShowDocument.aspx?documentid=5055; see also 
O'Rourke, T.D., Lessons L~amed For Lifeline Engineering From Major Urban Earthquakes, presented at Eleventh 
World Conference on Earthquake Engineering (1996) ("O'Rourke, Lessons Learned"). 

58 Scawthom, C., Porter, K., and Blackbum, F., Performance of Emergency-Response Services After the 
Earthquake, chapter in The Loma Prieta, California, Earthquake of October 17, 1989, Marina District, T.D. 
O'Rourke editor, USGS Professional Paper 1551-F (1992) 

59 PEER 2011, Water Supply Following Earthquake, https://peer.berkelev.edu/sites/default/files/webpeer-
2011-08-charles scawthorn.pdf, atp. 16; O'Rourke, Lessons Learned, atp. 3. 

60 O'Rourke, Lessons Learned, at p. 3. 

61 PEER 2011, Water Supply Following Earthquake, https://peer.berkeley.edu/sites/default/files/webpeer-
2011-08-charles scawthom.pdf, at pp. 18-19. 

62 PEER 2011, Water Supply Following Earthquake, https://peer.berkeley.edu/sites/default/files/webpeer-
2011-08-charles scawthom.pdf, at p. 24. 

63 Johnson, L. and Mahin, S., The 6.0 Mw South Napa Earthquake of August 24, 2014: A Wake-up Call for 
Renewed Investment in Seismic Resilience across California, Pacific Earthquake Engineering Research Center 
prepared for the California Seismic Safety Commission, CSSC Publication 16-03, PEER Report No. 2016/04 
(2016), https://ssc.ca.gov/forms pubs/cssc 603peer201604 final 7 20 16.pdf, Finding 2.3, at p. iii. 

64 Scawthorn 2010, Analysis of Fire Following Earthquake for San Francisco, 
http://www.sparisk.com/documents/SP ASanFranciscoCAPSSFireFollowingEarthguakeOct201 0.pdf at p. 2. 

65 CS-199, p. 11, https://vv\vw.sfwater.org/Niodules/ShowDocument.aspx?documentid=5055. 
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• " ... the usual firefighting water supplies will almost certainly fail.. .. " 67 

• "World renowned scientists, whose area of expertise is the modeling of the 
destructive effects of earthquakes on underground infrastructure, have identified the 
domestic water system of San Francisco as highly vulnerable to catastrophic failure in 
the event of a major Bay Area earthquake. " 68 

Moreover, unlike A WSS hydrants, low-pressure hydrants connected to the MWSS require a 
fire engine to extract and pump the water to sufficient pressure for firefighting. 69 Given that fire 
engines are likely to be in high demand and potentially overwhelmed in a major earthquake, this 
is yet another reason why an alternative source of water is necessary. 70 

E. Cisterns Provide Limited Protection 

Cisterns are underground tanks, unconnected to any water source. 71 Typically, cisterns in 
San Francisco hold approximately 75,000 gallons of water. 72 

The City has 229 cisterns located throughout the City, as shown by Figure 4 on the next 
page 73: 

66 2018 Westside Options Analysis, https://www.sfwater.org/modules/showdocument.aspx?documentid= 11740 
at p. 10. 

67 PEER 2011, Water Supply Following Earthquake, https://peer.berkeley.eclu/sites/default/files/webpeer-
2011-08-charles scawthorn.pdf, at p. 39. 

68 SFFC Resolution 2010-01, p. I, https://sf-fire.org/sites/default/files/FileCenter/Documents/2446-
Resolution%202010-0 I %20PWSS%20Grant% ?0Funding.pdf and attached as Appendix M. 

69 CS-199, https://w,vw.sfwater.org/l\fodules/ShowDocument.aspx?documentid=5055 , at pp. 55-56. 

70 Scawthom, O'Rourke & Blackbum, 1906 Lessons, at pp. Sl53-IS54, 
http:/ /www.sparisk.co ml documents/06 Spectral 906S FEOandFire-EnduringLessonsCRS TDO FTB. pdf . 

71 CS-199, https://www.sfwater.org/1vfodules/ShowDocument.aspx?documentid=5055 , at p. 13. 

72 See SFFD Water Supplies Manual, http://ufsw.org/pdfs/water supplies manual.pdf, at pp. 4.1, 6.13-6.17; 
PEER 2011, Water Supply Following Earthquake, https://peer.berkeley.edu/sites/default/files/webpeer-2011-08-
charles scawthom.pdf, at p. 77. 

73 Map provided by SFPUC on May 7, 2019. 
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Figure 4 

Map of Existing Cisterns 
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By Supervisorial District, the breakdown of cistern locations is listed in Table 4 below. 

Table 4 

Cisterns by Supervisorial District 

Supervisorial 
District Cisterns 

1 17 
2 23 
3 46 
4 12 
5 20 
6 26 
7 12 
8 27 
9 21 
10 20 
11 5 

TOTAL 229 

Notably, Districts 1, 4, 7 and 11, which currently have the fewest miles of HP A WSS 
pipelines, also have the fewest cisterns. This is especially true of District 11, with only one mile 
of A WSS main pipeline and only five cisterns. 74 

Cisterns provide a valuable backup or "last resort" in the event of damage to the MWSS and 
A WSS. In the 1994 6.7-magnitude Northridge earthquake, the MWSS suffered over 1,000 water 
main breaks. 75 Firefighters used backyard swimming pools as water supply sources. In the 1906 
earthquake, San Francisco's 23 cisterns were credited with saving a major building in the 
Financial District when the water mains broke. 76 

Cisterns, however, have limited capacity77 and are therefore unlikely to be effective against 
serious fires following a major earthquake. In the 1995 6.9-magnitude Kobe earthquake, 

74 In recent years, the SFPUC has built 30 additional cisterns, funded by the 2010 and 2014 ESER bonds. 
These 30 new cisterns are included in the totals in the above table. Half of these new cisterns were strategically 
located in the Richmond and Sunset districts, which now have 17 and 12 cisterns, respectively, to begin to address 
concerns that those areas of the City were inadequately protected. SFPUC 2017 FAQ, Question 4, 
https:/ /sfwater.org/modules/showdocument.aspx?documentid= 11507 . 

75 PEER 2011, Water Supply Following Earthquake, https://peer.berkeley.edu/sites/default/files/webpeer-2011-
08-charles scawthorn.pdf, at pp. 12-17. 

76 Scawthorn 1987, http://www.sparisk.com/documents/ AIRACFFEs.pdf, at p. S 140. 

77 SFFD Water Supplies Manual, http://ufsw.org/pdfs/water supplies manual.pdf, at pp. 4.1, 5.6-5.7. 
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however, the city's 968 cisterns provided little help to firefighters because they drained in 10 
minutes. 78 

San Francisco's typical cistern would drain within an hour of continuous firefighting. 79 

Given that on average it takes several hours to put out a four-alarm fire, 80 cisterns cannot be 
expected to successfully fight post-earthquake conflagrations in parts of the City not protected by 
A WSS. In addition to providing limited firefighting water, cistern water must be extracted and 
pressurized by an engine, requiring more staff and time to deploy than, for example, AWSS 
hydrants. 81 

F. The PWSS Inventory Needs to Be Modernized and Expanded 

In addition to the MWSS and cisterns, the SFFD intends to rely on the City's Portable Water 
Supply System, or PWSS, to fight fires in non-A WSS areas. 

In the 1980s, the SFFD developed and implemented the PWSS, an above-ground, large
diameter hose system used to move water great distances from a water source to a fire. PWSS 
units consist of a hose tender, or truck, equipped with approximately one mile of large-diameter 
five-inch hose (larger than the normal three-inch hose), along with a portable pump, portable 
hydrants that allow water to be distributed from a large-diameter hose, and other essential 
firefighting equipment. 82 With its portable pump, a hose tender can be used to draft and 
pressurize water from alternative water sources, such as lakes, lagoons, a fireboat (as in the 1989 
Loma Prieta earthquake), cisterns, or even broken water mains. It can also be used to extend the 
reach of the HP A WSS system to blocks or neighborhoods without a HP hydrant. 83 

78 PEER 2011, Water Supply Following Earthquake, https://peer.berkeley.edu/sites/default/files/webpeer-2011-
08-charles scawthorn.pdf, at pp. 17-19. San Francisco's cisterns are larger than Kobe's, but the point remains they 
are only good for a limited duration. Id., at p. 77. 

79 PEER 2011, Water Supply Following Earthquake, https://peer.berkeley.edu/sites/default/files/webpeer-2011-
08-charles scawthorn.pdf, at p. 77. 

80 Information provided by SFFD. 

3i CS-199, at pp. 13, 56, https://www.sfwater.org/Modules/ShowDocument.aspx?documentid=5055. 

82 Scawthorn, 0 'Rourke, Blackburn, S 150-151. A detailed description of the PWSS can be found in Scawthorn, 
C. and Blackburn, F. (1990), Performance of the San Francisco Auxiliary and Portable Water Supply Systems in the 
1 7 October 1989 Loma Prieta Earthquake, presented at Fourth U.S. National Conference on Earthquake Engineering 
May 20-24, 1990, and provided by SFPUC. The PWSS and its five-inch hoses are different from a prior, abandoned 
concept ofa Flexible Water Supply System, using massive, 12-inch hoses in lieu of expanding the HP AWSS. That 
concept was proposed in AECOM/ WRE, a Joint Venture, CS-229 Task 16 and 19, Emergency Firefighting Water 
System (EFWS) Spending Plan for the Earthquake Safety Emergency Response (ESER) 2014 Bond (November 
2015), https://sfwater.org/Modules/ShowDocument.aspx?documentid=S:246. It was abandoned as impractical after 
concerns over, among other things, how 12-inch diameter hoses would block traffic. 

83 Figure 6-1 on page 83 of CS-199, 
https://www.sf..vater.orgiModules/ShowDocument.aspx?documentid=5055, is a map of the City showing how the 
PWSS can be used to expand the areas protected by the A WSS. Figure 6-1 assumes certain extensions of the AWSS 
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Currently, there are only five PWSS hose tenders, three of which are located in the 
"unprotected areas"84 of the Sunset district and Hunter's Point. In the SFFD's opinion, the 
PWSS hose tenders are "past their useful life." 85 The newest hose tender, housed in the Sunset, 
is 27 years old. The second newest, in Hunter's Point, is over 30 years old. The remaining three 
are over 45 years old. 86 

Firefighters and emergency response experts have been calling for a large-scale expansion of 
the PWSS for years. 87 In January 2010, the San Francisco Fire Commission (SFFC) issued 
Resolution 2010-01, encouraging the SFFD to pursue approximately $10 million in grant 
funding to expand the PWSS. The SFFC recognized that the City's MWSS is highly vulnerable 
to a catastrophic failure in the event of a major earthquake, and that the A WSS does not cover 
the entire City. The SFFC declared that the PWSS has been proven effective in the above
ground transmission of water for firefighting, that the PWSS can work in conjunction with and 
supplement the A WSS, and that the City did not have a sufficient number of units to supply all 
areas of the City where the A WSS does not extend. 88 Unfortunately, that grant was not funded, 
and the City has not yet purchased any additional PWSS hose tenders. 89 

Also in 2010, the Applied Technology Council issued several reports as part of the City's 
Community Action Plan for Seismic Safety, or the "CAPSS Project."90 Among its 
recommendations was one similar to ours: Improve emergency water supply systems to cover 
those neighborhoods not served by the HP A WSS. As explained in that report, 

The Auxiliary Water Supply System provides a redundant water system for 
fighting fires after earthquakes and at other times, and incorporates many 
earthquake resistant features in its design. However, this system covers only 
northern and eastern City neighborhoods, those that were developed in the early 

that do not presently exist, and does not take into consideration the limited size of the existing PWSS inventory. As 
a result, Figure 6-1 in CS-199 overstates the current level of protection, but does show what could be accomplished 
with a larger inventory of PWSS hose tenders. 

84 These areas are of course not completely unprotected, but as discussed above they do not have a HP A WSS. 
The City's outside expert AECOM/AGS, A Joint Venture, has referred to the portion of the City protected by the HP 
AWSS as the "Protected Area." See CS-199, at p. 8, 
https:i/wv,w.sfwater.org/tVIodules/ShowDocument.aspx?documentid=5055 

85 Information provided by SFFD. 

86 Information provided by SFFD. 

87 See Fire Dept.'s Ace in the Hole, San Francisco Independent, January 31, 1990, attached as Appendix Q. 

88 SFFC Resolution 2010-01, https://sf-fire.org/sites/default/files/FileCenter/Documents/2446-
Resolution%202010-01 %20PWSS%20Grant%20Funding.pdf 

89 Information provided by SFFD. 

90 According to the CAPSS website, CAPSS was started in the Department of Building Inspection beginning in 
1998, and was a nine-year, $1 million study to understand, describe, and mitigate the risk San Francisco faces from 
earthquakes. CAPSS produced an extensive analysis of potential earthquake impacts as well as community
supported recommendations to mitigate those impacts. See https://sfgov.org/esip/capss. 
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part of the last century when the system was constructed. The City needs 
adequate, reliable water sources to fight post-earthquake fires in all 
neighborhoods. There are a number of options to improve the water supply in 
neighborhoods not served by the Auxiliary System, including expanding the City's 
Portable Water Supply System, which can be deployed wherever needed. This 
important issue needs to be addressed as soon as possible. (Emphasis added) 91 

In 2014, outside consultant AECOM/AGS, a Joint Venture, advised the City that 
"[a]dditional PWSS units would be a prudent investment for SFFD/SFPUC." 92 

The SFFD submitted a request for funding to purchase 20 newly designed PWSS hose 
tenders in the fiscal year 2019/2020 budget, but the Civil Grand Jury understands that only four 
new PWSS hose tenders are included in the Mayor's May 31, 2019 two-year budget proposal. 93 

The proposed new SFFD hose tenders are designed to be more efficient and maneuverable than 
older models, with four-wheel drive to overcome obstacles on roads, the ability to carry up to 
6,000 feet of five-inch fire hose, and only one firefighter required to operate each vehicle. Each 
vehicle will have a high-volume onboard water pump, and a portable submersible water pump. 
Both pumps will be able to draft water from the Bay, reservoirs, or other water sources. These 
new hose tenders could be connected together to carry water over many miles of the City. The 
SFFD estimates these new PWSS vehicles, fully equipped with hoses and appliances would cost 
approximately $1 million per vehicle. 94 

Given the time required to build or extend a HP pipeline system, acquiring additional PWSS 
hose tenders is a practical intermediate step to enhance fire protection throughout the City. The 
SFFD advised the Civil Grand Jury that additional PWSS hose tenders could be acquired and in 
service within a year or so, or at the outside two years. The failure to obtain grant monies should 
not stop the City from making this important investment in public safety. 

Although the Civil Grand Jury recommends immediately replacing and expanding PWSS 
units, this is not a long-term solution. A successful PWSS deployment requires a nearby water 
source, and personnel to unwind a mile of heavy, five-inch-diameter hose through potentially 

9 i Applied Technology Council (ATC) ATC-52-2, Here Today-Here Tomorrow: The Road to Earthquake 
Resilience in San Francisco, A Community Action Plan for Seismic Safety (2010), prepared for the Department of 
Building Inspection, CCSF, under the (CAPSS) Project, at pp. 53-54, 
https:/ I sfgo v. org/ esip/ sites/ default/files/F ileCenter/Documents/97 5 7 -atc5 22. pdf 

92 CS-199, https://www.sfwater.org/J'v1odules/ShowDocument.aspx?documentid=5055 at p. 85. Although this 
report referred to the PWSS as an investment in the colloquial sense, the PWSS is not a fixed asset and thus does not 
involve a capital expenditure. As such, purchasing new hose tenders will need to come from city funds, not bonds. 
The Civil Grand Jury nevertheless believes that acquiring more PWSS hose tenders is long overdue. 

93 Information provided by SFFD. The City's budget process is of course ongoing. It is therefore uncertain 
whether the Board of Supervisors will approve sufficient funding for the four new units or conversely whether the 
Board of Supervisors will increase the funding for purchasing new PWSS units. We also understand that a request 
for funding for PWSS hose tenders has been made to state officials, but at this time the SFFD does not know if that 
request has been approved. 

94 Information provided by SFFD. 
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congested and damaged city streets. 95 Moreover, although hose tenders can draft water from the 
Bay, they are not designed for use in the ocean - the only unlimited water source on the west 
side of the City. 96 Given these challenges, PWSS is essentially an important but temporary 
"Plan B." 

G. Efforts to Expand the High-Pressure AWSS Need to Be 
Accelerated 

As discussed in Section B above, the USGS estimates there is a 72 percent chance of a 6. 7 or 
greater magnitude earthquake striking the Bay Area before 2043. 97 In early April of 2019, 
USGS researchers issued a new study warning that "the next 100 years of California earthquakes 
along [the San Andreas, San Jacinto and Hayward] faults could be a busy one."98 Each year we 
delay construction of an expanded HP A WSS we are gambling, pushing our luck that a major 
earthquake won't hit before we're ready. 

City departments, including the SFPUC, which assumed jurisdiction over the operation and 
maintenance of the AWSS from the SFFD in 2010, have been analyzing the reliability of the 
EFWS and the possible expansion of the HP A WSS for over a decade. 99 An analysis in 2009 
indicated that the EFWS was "47% reliable, and thus only able to provide about half of the water 
needed for city-wide firefighting following a 7.8 earthquake." 100 In actuality, and as discussed in 
Section I below, 101 the SFPUC's consultant's metric is overly optimistic: a 50% score really 
means that we will have about half of the water needed to meet median firefighting demands 
following a 7.8-magnitude earthquake. Put differently, if the firefighting demands are above the 
median estimate, this analysis indicates that even with a score of 99% there will be insufficient 
water to meet the demand. 

95 Metcalf & Eddy (2009), http://s3-us-west-2.amazonaws.com/ucldc-nuxeo-ref-media/b2754026-dded-4ee6-
b24c-2cf837f3bc00, at pp. 4-5; information provided by SFFD. 

96 According to the SFFD, there is no known SFFD access to the ocean on the western side of the City, but 
SFFD is continuing to investigate potential access areas where it might be able to use a PWSS unit. 

97 See USGS, Earthquake Outlook for the San Francisco Bay Region 2014-2043, Fact Sheet 2016-3020, 
https:/ /pubs.usgs.gov/fs/20l6/3020/fs20163020.pdf. 

98 See California's Current Earthquake Hiatus is an Unlikely Pause, Seismological Society of America, 
published April 3, 2019, https://www.seismosoc.org/news/californias-current-earthguake-hiatus-is-an-unlikely
pause/, printed on April 5, 2019. 

99 See e.g., Metcalf & Eddy (2009), http://s3-us-west-2.amazonaws.com/ucldc-nuxeo-ref-media/b2754026-
dded-4ee6-b24c-2cf83 7f3bc00, CS-199 (2014 ), 
https://www.sfwater.org/Modules/ShowDocument.aspx?documentid=5055, CS-229 (2015), 
https://sfwater.org/J\rfodules/ShowDocument.aspx?documentid=8246, 2018 Westside Options Analysis (2018), 
https://www.sfwater.org/modules/showdocument.aspx?documentid=l l 740, among other reports. 

100 SFPUC FAQ, Question No. 3, https://sfwater.org/modules/showdocument.aspx?documentid=l 1507 and 
attached as Appendix N. 

101 See pages 35-36 below. 
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Figure 5, below, shows EFWS reliability by so-called Fire Response Areas (FRAs) 102 as of 
2010, i.e., prior to recent improvements. 
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Figure 5 
Map of EFWS Reliability Scores by FRA as of 2010 103 
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Figure 5 shows that as of 2010 the majority of the City scored below 50%, and in some cases 
far below. In 2010 and again in 2014, voters approved Earthquake Safety and Emergency 
Response (ESER) Bonds. The 2010 ESER bonds provided approximately $102 million for the 
EFWS, and the 2014 ESER bonds provided $54 million. The money was spent on assessing the 
existing HP AWSS, rehabilitating and upgrading core facilities (existing water storage tanks, 
pipelines, salt-water pumping stations) that needed seismic strengthening or other repairs or 
improvements, adding 30 cisterns, and other tasks. 104 

102 The SFFD divides the City into 46 areas for initial alarm response, also referred to as Fire Response Areas 
or FRAs. A map showing the different FRAs is attached as Appendix J. 

103 Map supplied by SFPUC. Identical map, except for legend, in AECOM/ AGS, N, Auxiliary Water Supply 
System Planning Study Summary, https://sfwater.org/Modules/ShowDocument.aspx?documentid=4907 at p.3. 

104 A February 26, 2019 status list provided by the SFPUC for the various projects undertaken pursuant to the 
2014 and 2014 ESER bonds, showing which are in planning, in design, in construction, complete, canceled or 
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The result has been significantly improved EFWS reliability scores, as shown by Figure 6: 

Figure 6 
Map of EFWS Reliability Scores by FRA After 2010 and 2014 ESER Bond Work 
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The SFPUC has performed important work in analyzing what needs to be done and by 
repairing existing facilities. But today, nine years after the 2010 CAPSS report called for action 
as soon as possible, 16 years after the 2002-2003 Civil Grand Jury called for expanding the HP 
A WSS to the entire City, almost 33 years after the 1986 Fire Protection Bonds Analysis stating 

postponed is attached as Appendix 0. See also Earthquake Safety and Emergency Response (ESER) Bond, 
Citizens' General Obligation Bond Oversight Committee Reports & Quarterly Reports, found 
at http://www.sfearthquakesafetv.om:/eser-reports.html 

105 This map assumes completion of work in progress, which is expected by late 2020 according to the SFPUC. 
The SFPUC has retained outside experts to update the anticipated water demands by FRA but that work has not been 
completed. 

28 
SFCGJ 2018-2019: EXPAND AND ENHANCE OUR EMERGENCY FIREFIGHTING WATER SYSTEM 



the improvements would include extending the HP A WSS and installation of a HP pump station 
at Lake Merced, and over a hundred years after the A WSS system was first built, we are still 
decades away from reliably protecting all neighborhoods. 

Over the past year, the SFPUC has made substantial progress in developing plans to improve 
EFWS on the west side. Specifically, the SFPUC and the SFFD propose to develop a new, 
separate A WSS system using potable water ("Potable A WSS") for the western part of the City. 
The Potable A WSS approach contemplates a dual-purpose pipeline, independent from the 
existing HP A WSS network. 106 The Potable A WSS would function as a potable water 
transmission main during normal operations and would provide HP emergency firefighting water 
supply for major fires. The new pipeline would provide "daily reliability and water quality 
benefits as well as a post-earthquake potable water supply to the Richmond and Sunset 
districts", 107 but in the event of an earthquake or other emergency, the transmission main would 
automatically be isolated from the remainder of the potable distribution system and converted to 
a dedicated HP system, similar to the existing or conventional A WSS. 108 To increase reliability, 
the new pipeline would be made of modem, seismically reliable material. 109 

The SFPUC currently anticipates having approximately $195 million, 110 from water rates and 
from an expected 2020 ESER bond (assuming voter approval), to spend on extending the HP 
A WSS and improving EFWS reliability over the next five to seven years. 111 The current Potable 
A WSS proposal is divided into two phases, as the projected $195 million is insufficient to 

106 2018 Westside Options Analysis, 
https://www.sfwater.org/modules/showdocument.aspx?documentid= 11740 at pp. 7, 10, 13. 

107 Id., at p. 8. The Potable A WSS would eliminate the need for a project that the SFPUC had been planning to 
supply potable water to the Richmond District, saving up to $30 million. Id. Today the potable water supply to the 
Richmond District depends on two transmission mains that run north from the Sunset District. One of those mains 
was built in 1915. The other was recently replaced with a ductile iron main. The Potable A WSS would provide a 
third transmission main, built with modern earthquake resistant pipe. Id., at p. 13. 

108 A detailed description of the Potable AWSS concept can be found in CS-199, 
https://www.sfwater.org/Modules/ShowDocument.aspx?documentid=5055, CS-229, 
https:/ /sfwater.org/Modules/ShowDocument.aspx?documentid=8246, and 2018 Westside Options Analysis, 
https://www.sfwater.org/modules/showdocument.aspx?documentid=l l 740. The actual proposal has evolved over 
time, so the alignment discussed in those 2014, 2015 and 2018 reports has changed, as have the water sources. This 
plan is still under review and the alignment may well change again before the plan is finalized and ready for any 
required public hearings or environmental or other review. But the underlying concept of a Potable A WSS and how 
it would operate remains the same. 

109 New pipe would be so-called Earthquake Resistant Ductile Iron Pipe (ERDIP), the most seismically reliable 
pipe available. ERDIP pipe performed admirably in several recent Japanese earthquakes See Scawthom 2018 
memo, https:i/W\.v-w.sfwater.org/modules/showdocument.aspx'?documentid=l 1740 at p. 6, re ERDIP pipe. 

110 Information supplied by the SFPUC. The $195 million is adjusted for inflation as the build out will occur 
over several years. This is roughly equivalent to $160 million in 2018 dollars according to the SFPUC. 

111 Meetings with SFPUC representatives. The Board of Supervisors approved the 2020-2029 ten-year Capital 
Plan at its April 30, 2019 meeting. See https://sfbos.org/sites/default/files/bag043019 minutes.pdf. The new ten
year Capital Plan can be found at http://onesanfrancisco.org/the-new-plan/overview. 
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complete the entire project. Phase 1 involves adding approximately 8.6 miles of new pipe. 112 A 
conceptual potential pipe alignment would extend north from Lake Merced along the west side, 
through the western portion of the Sunset and Richmond districts, and then have two pipelines 
head east, one immediately south of the Presidio and one in the southern Richmond district. 113 

A conceptual potential alignment of both Phase 1 and Phase 2 is shown in Figure 7 below: 114 

Figure 7 

Conceptual Potential Alignment for Potable West Side AWSS 
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112 Information provided by SFPUC. The phasing and the potential, proposed or conceptual alignment 
discussed above and on the following pages are still in the planning stages and are subject to change. Detailed 
designs have not yet been completed, much technical analysis remains to be done, and the project has not yet 
undergone environmental reviews. 

113 The current furthest west A WSS pipeline is located east of Park Presidio Boulevard. 

114 Provided by the SF PUC on April I 0, 2019. See footnote 121 on page 32. 
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The Potable A WSS pipeline network would tie into an existing, recently seismically 
reinforced, potable 60-inch transmission main, providing a source for normal, potable-water 
operations. 115 The proposed Phase 1 also includes adding a new HP pumping station at Lake 
Merced. 116 Although the water in Lake Merced is deemed non-potable, Lake Merced contains 
approximately a billion gallons or more, making it an excellent source of water for emergency 
firefighting purposes. 117 

The SFPUC and SFFD's future west side plans (Phase 2) include an additional 5.6 miles of 
pipeline for better coverage and potentially an additional pumping station at Sunset Reservoir, 
for another source in case of a broken pipe or other emergency. 118 However, the SFPUC and the 
SFFD do not anticipate having the additional approximately $120 million 119 needed to complete 
that portion of their plan until the next round of ESER bonds, which may not be for another five 
to seven years or even longer. 120 

Unfortunately, the Potable AWSS on the west side only addresses the EFWS deficits on the 
west side of the City. Many other City neighborhoods along its southern part, from Park Merced 
in the west to Visitacion Valley in the east, will be no closer to having a multi-sourced, 
seismically reliable HP AWSS or substantially enhancing their neighborhood's EFWS even if 
this westside Potable AWSS plan moves forward. 

llS According to the SFPUC, this transmission main connects to both (a) the Crystal Springs Reservoir in San 
Mateo County and to the 9'6" Crystal Springs Bypass tunnel, which is supplied by Calaveras Reservoir, San 
Antonio Reservoir, and the SFPUC's upcountry water sources (Hetch Hetchy, Don Pedro, etc.). These potable 
water sources were seismically reinforced by the SFPUC's Water System Improvement Program (WSIP), a $4.8 
billion program to improve water system reliability, including seismic reliability. See SFPUC webpage on WSIP, 
https:/ /www.sfwater.org/index.aspx?page= l l 4 . 

l l
6 Like the conceptual potential pipeline alignment, the size, location and design of any new pumping station is 

at present unknown and uncertain. The Civil Grand Jury understands that the Potable A WSS project is currently 
moving forward with design, technical studies, environmental and management reviews, but is of course also 
dependent upon approval of necessary funding. 

ii
7 Information provided by SFPUC; see also V. Matuk and N. Salcedo, Lake Merced Hydrology and Water 

Quality, http://online.sfsu.edu/bholzman/LakeMerced/water.htm ("Estimates of the capacity of the lake also vary 
greatly from a low of 768 million gallons to high of l.93 billion gallons."). The Sunset pumping station shown in 
the figure on the preceding page is being considered as a potential part of Phase 2. 

l lS Per the SPFUC, the Sunset Reservoir Pumping Station will also be connected to a seismically reinforced, 
potable 54-inch transmission main. Unlike the northeast quadrant, where the A WSS pipeline system is a grid and 
thus provides an excellent measure of redundant support in case of a broken pipe, the proposed Potable A WSS 
would not be a grid. The lack ofredundant pipelines creates a somewhat higher level ofrisk. However the use of 
modern ERDIP significantly reduces the risk of pipeline failure, and having redundant water sources provides 
additional comfort as it would enable back-feeding and reduces the risk ofa potential single point of failure. 2018 
Westside Options Analysis, https:/iwww.sfwater.org/modules/showdocument.aspx?documentid=l l 740 at p. 37. 

i 19 This cost estimate is in 2018 dollars. Unless otherwise stated, all cost estimates provided by the SFPUC, 
SFFD and SFDPW to the Civil Grand Jury for work on the EFWS system and discussed in this report are in 2018 
dollars. 

llo Even if new bonds are issued in five to seven years, design and construction of the new pipelines and new 
pumping station would take several more years. 
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The limited scope of the SFPUC's current plans is the result of budgetary constraints. The 
Mayor and the Board of Supervisors determine what bond proposals are placed before the voters, 
how frequently, and what is included. The SFPUC and the SFFD must operate within the 
financial constraints they are given. 

The SFPUC has rough estimates showing that extending the high-pressure A WSS throughout 
the City--or building separate but functionally equivalent Potable A WSS systems in areas without 
a HP A WSS-will cost approximately $500 million in addition to the funds already targeted for 
Phase 1 of the Potable West Side system, as discussed above. 121 The SFPUC is not presently 
planning a programmatic City-wide expansion; it merely has developed a rough list of possible 
projects for various parts of the City that are not presently served by the HP A WSS (as well as 
other projects to reinforce or otherwise improve the HP A WSS system in those areas that are 
currently served by the HP A WSS). 122 

This roughly $500 million estimate is a huge amount of money, but as discussed in Section A 
above, the risk of incurring the costs from a major, inadequately-fought fire is far greater. 

First and foremost is the risk to human life. In 1906, an estimated 3,000 people lost their 
lives, and 225,000 were left homeless. The City is obviously much better prepared today, with 

121 See "Candidate EFWS Projects" list dated May 8, 2019, attached as Appendix P. The actual total of 
projects related to system expansion is approximately $485 million, plus the $160 million for Phase 1 of the 
Westside project, for a total of$645 million. We have rounded the $485 million up to $500 million for the sake of 
simplicity and in recognition of the fact that these are all very preliminary high level estimates. 

This Candidate EFWS Projects list is an internal SFPUC document: it is a list of potential project alternatives 
provided by the SFPUC staff to the EFWS Management Oversight Committee. The list contains potential projects 
that could be implemented in the future if approved by the EFWS Management Oversight Committee, if funding is 
made available, and if and when they go through the required environmental review. Due to the preliminary nature 
of the list, some of the estimated costs on this candidate project list are merely planning level estimates and would 
likely change if the SFPUC decided to move forward with a detailed design for a given project. Some of these 
projects, such as the Potable A WSS on the west side, are moving forward towards completion of design and 
technical studies and required environmental review based on management direction and the anticipated availability 
of funds. However, others are still simply candidate project alternatives that management may never proceed with. 

This May 8 Candidate EFWS list also includes various proposals and potential projects to improve the seismic 
safety of the approximately 20 miles of HP A WSS pipes in the so-called infirm zones, as well other supply or 
proposed projects under consideration umelated to any potential HP A WSS expansion. May 8, 2019 Candidate 
EFWS Project list attached as Appendix P; see CS-199, 
https://www.sfwater.org/Modules/ShowDocument.aspx?documentid=5055 at p. 31 for a map of infirm zones. 

Although the original AWSS system was designed to be seismically strong, and to survive an earthquake, it was 
designed shortly after the 1906 earthquake and installed by 1913. Most of the A WSS pipelines fared well during the 
Loma Prieta earthquake, although that was 60 miles away and not as big an earthquake as we will someday face. 
See, e.g., PEER 2011, Water Supply Following Earthquake, https://peer.berkeley.edu/sites/default/files/webpeer-
2011-08-charles scawthom.pdf at pp. 9-12. Accordingly, no one knows for certain how the existing A WSS will 
fare in a major earthquake, especially in liquefaction areas or so-called infirm zones. The infirm zone projects, 
which are estimated to cost $135 million, involve installing new, backbone ERDIP pipe in each infirm zone, so that 
even if the existing AWSS pipe fails there will be at least one reliable major high-pressure pipeline in each area. 
Information provided by SFPUC; see also Appendix P. 

122 The recently approved 2020-2029 ten-year Capital Plan does not designate nearly enough money for EFWS 
to complete a City-wide expansion of the HP A WSS system. See http://onesanfrancisco.org/the-new-plan/overview 
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fire suppression systems, the existing HP A WSS, and modem building standards. Yet the 2017 
North Bay fires and the 2018 Camp fire that destroyed the town of Paradise demonstrate how 
destructive and fast-moving fires can be under windy conditions. 123 In 1906, residents fled to 
the south and the west, to relatively uninhabited portions of the City that did not bum. Today, 
the entire City is densely populated and there would literally be no place for residents, especially 
our many senior citizens, to run to escape a fast-moving conflagration. 

Second, in terms of property value, San Francisco has billions of dollars at risk. As 
discussed in Section A of this report, and in particular Table 1, a 2010 report prepared for the 
City estimated the range of losses due to fire following an earthquake could exceed $10 billion 
for a 7.9-magnitude event- in 2010 dollars. The damage estimates in Table 1 do not include 
business interruption losses, loss of tourism or loss of property tax revenues, all of which would 
undoubtedly be substantial. 124 

The substantial increase in San Francisco property values over the last decade undoubtedly 
increases the potential losses. In light of the dire consequences we face, the approximately $650 
million price tag to expand the HP A WSS throughout the City (which includes Phase 1 of the 
proposed Potable A WSS on the west side), seems well worth the expenditure. 

The Civil Grand Jury is not in a position to know whether each of the SFPUC's potential 
projects is essential, how the costs will change after detailed design work, further studies and 
environmental reviews, or whether more cost-efficient approaches exist. We are also not in a 
position to weigh the relative merits of the approximately $320 million in non-expansion-related 
projects on the SFPUC's Candidate EFWS Projects list. 125 But we do know that the current 
approach is taking too long. The SFPUC itself estimates that build-out of the AWSS "would 
take - 35 years using current funding rate assuming 5 year bond cycle." 126 

The most recent public time line provided by the SFPUC is in CS-199, and is moot as the 
various projects have evolved over time. However, that timeline relies upon the issuance of 

123 As discussed above, wind is a major factor in fire spread. See, e.g., Kearns, F. and Moritz, M., The 
Conversation (November 16, 2018), https://theconversation.corn/how-fierce-fall-and-winter-winds-help-fuel
california-fires-106985; Scawthorn 2010, Analysis of Fire Following Earthquake for San Francisco, 
http://www.sparisk.com/documents/SPASanFranciscoCAPSSFireFollowingEarthguakeOct2010.pdf at pp. 8-9, 15, 
18-19. The 1923 Tokyo earthquake and subsequent fires are probably the most devastating in peacetime, with 
substantially greater loss oflife (an estimated 140,000 killed) than the 1906 earthquake. See Eidinger, J. Editor, Fire 
Following Earthquake, Revision 11 (2004), http://home.earthlink.net/-eidinger, downloaded from the internet on 
March 6, 2019 at pp. 1-2, 19-23; see also Great Tokyo Earthquake of 1923, at 
http://factsanddetails.com/japan/cat26/sub l 60/item2226.htrnl. Among the reasons for the devastation in Tokyo were 
winds of approximately 28 miles per hour at the time of the earthquake, with increasing wind throughout the day. 
Id. 

124 See CS-199, https://www.sfwater.org/Modules/ShowDocument.aspx?documentid=5055 at pp. 95-97. 

125 See May 8, 2019 Candidate EFWS Projects list, attached as Appendix P. 

126 SFPUC Emergency Firefighting Water System, Management Oversight Committee presentation dated 
March 4, 2019, at p. 32. The City is not committed to a five year bond cycle, so it could be even longer, although 
the increased level of funding in the proposed 2020 ESER bond indicates that things may be moving more rapidly. 
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ESER bonds every five to seven years, through and including a 2045 bond issuance, such that 
work would not be completed until 2049. 127 

Either way, this means that areas of our City, such as District 11, would not be as well 
protected as other areas, and would not have a HP A WSS in place if, as predicted by the USGS, 
a major earthquake hits the Bay Area before 2043. 

Accordingly, the Civil Grand Jury recommends a major acceleration of these efforts, such 
that all areas of the City are protected by a seismically sound, multi-sourced, HP emergency 
water firefighting system within 15 years, i.e., by no later than 2034. 

H. The Bottom Line: Act Fast, but Ensure Redundancy 

Among the most important factors in designing an EFWS is redundancy. This is true 
whether the City chooses to extend the existing A WSS or to adopt a different approach. 
Regardless of the specific plan, there must be multiple, redundant sources of water such that if 
one source fails or a pipe breaks, firefighters have other means to obtain necessary water 
supplies. 

In the Loma Prieta earthquake the Marina district was saved by the combination of the PWSS 
and a fireboat, or "the backup to the backup." 128 Unpredictable stuff happens, especially in a 
major earthquake, and redundancy is necessary. 129 This means not just looped pipe systems but 
also multiple sources of water. One of the great ironies of the 1906 earthquake is that San 
Francisco is surrounded by water yet it burned due to a lack of water. 

The original HP A WSS was designed with both a redundant water supply and a gridded main 
system. 130 The system in the northeast quadrant of the City "seeks high post-earthquake 

127 Figure 5-1, Preferred Alternative Planning Level Schedule, from CS-199, 
https://www.sfwater.org/Modules/ShowDocument.aspx?clocumentid=5055 at p. 71, and attached as Appendix R. 

128 See Scawthorn, C., Porter, K., and Blackburn, F., Performance of Emergency-Response Services After the 
Earthquake, chapter in The Loma Prieta, California, Earthquake of October 17, 1989, Marina District, T.D. 
O'Rourke editor, USGS Professional Paper 1551-F (1992); Scawthorn, C. and Blackburn, F., Performance of the 
San Francisco Auxiliary and Portable Water Supply Systems in the 17 October 1989 Loma Prieta Earthquake, 
presented at Fourth U.S. National Conference on Earthquake Engineering May 20-24, 1990, and provided by 
SFPUC; Blackburn, F., Report on Firefighting Requirements Following Earthquake and Current Proposals by the 
SFPUC (2018). 

129 See, e.g., Metcalf & Eddy, http://s3-us-west-2.amazonaws.com/ucldc-nuxeo-ref-media/b2754026-dded-
4ee6-b24c-2cf837f3bc00 at p. 20; CS-199, at p. 11 ("Multiple redundancies in fire water supply systems are 
necessary."), https://www.sfwater.org/Modules/ShowDocument.aspx?clocumentid=5055 

130 2018 Westside Options Analysis, 
https://www.sfwater.org/modules/showdocument.aspx?documentid=l I 740 at p. 37. 
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reliability via multiple sources of supply." 131 Those sources include two above-ground storage 
tanks, a reservoir, two salt-water pumping stations, plus several fire boat manifolds if needed. 132 

Many citizens have called for installing a salt-water pump station or stations on the west side, 
arguing that the ocean provides an unlimited source of water. 133 A salt-water pump station north 
of Golden Gate Park would also provide geographic diversity of water sources, as the other 
proposed pumping stations and HP water sources are all south of Golden Gate Park. Dr. 
Scawthom, the City's consultant, has asserted that a salt-water pump station on the west side 
"would be very beneficial." 134 

The Civil Grand Jury recognizes that this may raise environmental and other issues, and may 
or may not be necessary in light of the potential use of Lake Merced. 135 Nevertheless, the Civil 
Grand Jury strongly believes in having redundant and geographically diversified water sources, 
and developing a robust water source in the northwest quadrant of the City seems to us to be 
beneficial. Other areas of the City have added protection from the SFFD's four fireboats, which 
can be connected to the PWSS to provide an alternate water supply, as in Loma Prieta. 
Unfortunately, fireboats are not designed to work in the open water of the Pacific Ocean, and 
PWSS hose tenders cannot practically drive onto beaches to draft water from the ocean. 136 For 
these reasons, a salt-water pumping station on the west side seems particularly appropriate. 

The need for further EFWS projects is underscored by two additional considerations, 
discussed more fully below. First, the reliability scores cited in the SFPUC's consultant's reports 
over-state how effective our current plans are likely to be upon completion. Second, these scores 
- and our safety- are predicated on being able to properly maintain and operate the existing 
A WSS assets, especially critical assets, so they are ready when needed. 

131 Scawthom 2018 memo, https://www.sfwater.org/modules/showdocument.aspx?documentid=l l 740 at p. 2. 

132 CS-199, https://www.sfwater.org/Modules/ShowDocument.aspx?documentid=5055, at pp. 7-8. 

133 Pendergast, T, Plan to Protect Neighborhood Abandoned, Richmond Review (November 2017), 
https://sfrichmondreview.com/2017/11/02/plan-to-protect-neighborhoods-abandoned/; Fracassa, D, SF Moves to 
Build Water System to Fight Fires for When the Worst Hits, San Francisco Chronicle (February 11, 2018), 
https:/ /www.sfchronicle.com/politics/article/SF-moves-to-build-water-system-to-fight-fires- l 2605 84 7 .php ; 
Doudiet, T., Commentary-Sound the Fire Alarm', Richmond Review I Sunset Beacon (November 3, 2017), 
https://sfrichmondreview.com/20 l 7 /11/03/commentary-thomas-w-doudiet/ ; Wuerfel, N., Commentary~SFPUC 
Misleads Public, Richmond Review/ Sunset Beacon (November 13, 2018), 
https://sfrichmondreview.com/2018/ 11/13/commentary-nancy-wuerfel-2/ . 

134 Scawthom 2018 memo, https://www.sfwater.org/modules/showdocument.aspx?documentid= 117 40, at p. 7. 

135 Any plan to add a salt-water pump station would need to be responsive to concerns about reducing or even 
eliminating if possible any impacts on marine life. 

136 Information provided by the SFFD. 
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I. Current FRA Reliability Scores Promote Overconfidence 

The SFPUC's and the SFFD's goal is to provide a certain Level of Service (LOS) for 
emergency firefighting water supply throughout the City. In particular, the SFPUC has 
articulated the following LOS objective: 

A WSS will reliably provide water to supply the "probable fire demands" after a 
magnitude 7.8 San Andreas earthquake. Each FRA will have a minimum of 50% 
reliable water supply to meet probable fire demands. The Citywide average will 
be a minimum of 90% reliable water supply to meet probable fire demands. 137 

The Civil Grand Jury agrees with the goal that the City should be prepared to fight fires 
following a magnitude 7.8 San Andreas earthquake. However, we are concerned with the 
current measures of "reliability." As discussed below, the "reliability scores" being used by the 
City create a misleadingly optimistic impression and imply a false precision. 

As explained in CS-199, "[i]n the context of this study, reliability is defined as the 
percentage of the water demand met by A WSS high-pressure system and other sources." 138 Put 
differently, the reliability score methodology "does not actually represent an estimate of 
reliability but is a ratio of the EFWS capacity and demand." 139 

The ratio of capacity and demand is a useful measure, but the scores being used are overly 
optimistic in that the estimated "demand" used is the median estimated demand. 140 By 
definition, half the time one would expect worse conditions and therefore greater demand for 
water to fight fires. Using a demand estimate that is by definition insufficient half the time is not 
truly preparing for a repeat of the 1906 earthquake. 

The problem of using the median demand is exacerbated by the wide variation in the 
potential number of fires, fire size, and water demands. 141 As just one example, San Francisco 
was lucky that there was little to no wind during the Loma Prieta earthquake. Yet as any resident 
of our City knows, the City often experiences significant wind conditions. 

Another problem with the reliability scores is that they ignore where in the FRA a fire is, as 
well as the size of each FRA. For example, the southeastern portion of the City has several 
geographically large FRAs. 142 Although water may be able get to the northern part of a 
particular FRA, the southern part of that FRA may not be as well protected. In addition, the 

137 2018 Westside Options Analysis, at p. 7, 
https:/ /www.sfwater.org/modules/showdocument.aspx?documentid= 117400 ; CS-199, at p. l 02, 
https://www.sf\vater.org/1vlodules/ShowDocurnent.aspx?documentid=5055 . 

138 CS-199, at p. ix, https://www.sfwater.org/lv1odules/ShowDocumcnt.aspx?documenticl=5055. 

139 Scawthom 2018 memo, at p. 6, https://www.sfwater.org/modules/showdocument.aspx?clocurnentid=l l 740. 

140 Id., at p. 5. 

141 Id., at p. 5. 

142 See map ofFRAs, attached as Appendix J. 
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demand represents the water supply need for an entire FRA, and the scores assume that the 
SFFD "would utilize the Portable Water Supply System (PWSS) or engine relays to distribute 
the water supply within the FRA to the actual ignition locations." 143 This is an unrealistic 
assumption, given the City's current inventory of only five old PWSS hose tenders, and the 
likely demand on fire engines in a major earthquake with a multitude of fires. 

The SFPUC is in the process of analyzing potential EFWS demands on a more detailed level, 
and has shared some of the preliminary results with the Civil Grand Jury. The Civil Grand Jury 
supports this approach and recommends that the SFPUC continue its efforts to make a more 
detailed analysis of emergency firefighting water needs (including above-the-median needs) by 
neighborhood, and not just by FRA. 

J. Maintenance and Training Issues 

1. Maintenance Issues 

A WSS assets must be well maintained in order to be operational during an emergency. 
A 2014 study prepared for the SFPUC by its outside consultants AECOM/AGS, a Joint Venture 
found "maintenance deficiencies" because routine maintenance plans had not been established 
for all AWSS assets. Instead, maintenance was being performed on an "as needed" basis. 144 

During our investigation, the Civil Grand Jury learned that the SFPUC has not developed a 
number of the routine maintenance plans recommended in the 2014 report. 145 The SFPUC 
assured us that it has done a good job at maintaining A WSS, and disagrees with some of the 
recommendations in that 2014 report. Nevertheless, the SFPUC has yet to develop routine 
maintenance plans for some important A WSS assets. 

As an example, the report recommended the SFPUC adopt plans to regularly exercise all 
A WSS system valves. 146 In response, the SFPUC expressed a "goal" to exercise critical valves 
every two years. 147 It has defined "critical valves" to include only 66 out of the approximately 
1,685 valves in the HP A WSS system. 148 SFPUC personnel acknowledge that its current 
approach is not a "best practice," and that valves should likely be exercised on a regular basis. 
SFPUC personnel also acknowledge that its definition of what constitutes a "critical" valve 
requiring more frequent testing is probably too narrow. 149 

t43 2018 Westside Options Analysis, at p. 37, 
https:/ /www.sfwater.org/modules/showdocument.aspx?documentid= 11740. 

t
44 CS-199, https://www.sfwater.org/Iviodules/ShowDocument.aspx?documentid=5055 at pp. 15-16, 24-26. 

t
45 Information provided by SFPUC. 

l 46 CS-199, https://w,vw.sfwater.org/Modules/ShowDocument.aspx?documentid=5055 at p. 25. 

i 47 Information provided by SFPUC. 

148 Ibid. 

i49 Interviews with SFPUC personnel. 
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In another instance, the 2014 report recommended that all suction connections be cleaned on 
a regular basis. 150 The SFPUC noted that suction connections were cleaned in 2014, but that the 
agency had not adopted a routine maintenance plan. 151 

Now that the SFPUC has had time to focus on the condition of the AWSS, the Civil Grand 
Jury recommends that it utilize "best practices" for the maintenance of A WSS assets, including 
valves and suction connections, and that the SFPUC, with the help of the SFFD, redefine which 
valves in the system are "critical," and, therefore, require more attention and priority in its 
maintenance plans. 

2. Coordinated Training and Drills 

Another recommendation in CS-199, the 2014 report prepared for the SFPUC by its outside 
consultant AECOM/AGS, a Joint Venture, was that the SFPUC "prepare an emergency response 
program and conduct training exercise [sic]." 152 The report also recommended that SFPUC staff 
be trained on the A WSS system, including "communications, operational strategies," and 
"emergency response requirements." 153 Both of these recommendations were given "high" 
priority, and assessed to entail "low" ongoing cost. 154 

In 2015, the SFFD and the SFPUC entered into a Memorandum of Understanding ("MOU") 
regarding the operation and maintenance of water-supply systems related to fire suppression. 155 

In Section C, entitled "Coordinated Emergency Operations Between the SFWD and SFFD", the 
MOU requires that "All members of the SFWD ... must be trained in the A WSS and the A WSS 
SCADA system along with the SFFD Water Supply manual." 156 The MOU also specifies that 
"[t]he SFFD and the SFWD will collaborate for annual training on system operations and 
appropriate shut-down procedures during and after firefighting operations." 157 The MOU, 
therefore, requires the SFPUC and the SFFD to coordinate to train all SFWD personnel on the 

15° CS-199, https://wW\v.stwater.org/1\fodules/ShowDocument.aspx?documentid=:5055 , at pp. 15-16, 24-26, 
88, 135. There are approximately35 suction connections along the bay that allow engine pumpers to draw by 
suction from the bay, and a suction line with low-pressure hydrants along Fulton St. that draws from lakes in Golden 

Gate Park. Some of these suction connections are located on the bottom of the Bay and can be filled with silt or 
marine organisms that would interfere with water pumping. 

151 Interviews with SFPUC personnel. 

152 CS-199, https://www.sfwater.org/Modules/ShowDocument.aspx?documentid=5055 , at pp. x, 88. 

153 Ibid. 

154 Ibid. 

155 Memorandum of Understanding Regarding Operation and Maintenance of San Francisco Water Supply 
Systems Related to Fire Suppression, dated June 1, 2015 and signed in September 2015. 

156 Id., at Section C. l. 

157 Id., at Section C.3. 
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AWSS system and on other available water supply sources to fight fires in emergencies. It also 
requires coordinated, annual training on emergency operation of the system. 

In 2017, the SFPUC updated its Emergency Response Plan. 158 A review of the Plan, 
however, offers little detail on the type of exercise conducted or how often exercises might be 
conducted in the future. 159 Similarly, although CS-199 identified the need for emergency 
training and a training exercise, CS-199 did not provide details as to the scope or frequency of 
any training exercises. 

In the past several years the SFFD and SFPUC have taken advantage of many opportunities 
for joint training concomitant with their joint operation and maintenance of AWSS assets. For 
example, the two agencies test Pump Stations 1 and 2, on a monthly basis. The agencies also 
meet after greater-alarm fires to discuss coordination, and how to improve operations in the field. 
In addition, the SFFD and SFPUC have, on occasion, conducted joint emergency trainings 
involving earthquake disaster scenarios. In 2018, for example, they engaged in a "tabletop 
exercise" where high-level staff members were asked to respond to a hypothetical earthquake 
scenario to test their understanding of the emergency command structure. 

The SFPUC anticipates that it will repeat this joint tabletop exercise at least every other year, 
and that it will conduct larger-scale simulations of post-earthquake emergency response 
procedures with the SFFD within the next two years. There is no formal document, however, 
outlining specific joint exercises or drills to be conducted by the two agencies. 

In the 1989 Loma Prieta earthquake, human error was cited by some as a reason why AWSS 
was not available to fight fires in the Marina. 160 A 2011 survey of California fire and water 
agencies concluded, generally speaking, that "[f]ire and water department liaison is not very 
good" and that "[e]mergency firefighting water supply is not a focus." 161 Moreover, the report 
found that fire departments are not "regularly drilled for the very difficult task of moving water 
from the alternative water sources to the fire scene." 162 

The Civil Grand Jury believes that the City would be well served if the SFPUC and SFFD 
worked together to design and implement annual "hands-on" drills to make certain that their staff 
is prepared to use all available resources to fight fires after an earthquake. Accordingly, the Civil 
Grand Jury recommends that the MOU between the SFPUC and the SFFD be amended to 
include a more detailed roadmap for emergency response exercises to be held, City-wide, 

158 Information provided by SFPUC. 

159 City Distribution Department (CDD) Earthquake Response Plan (updated December 2017), 
https://sfpuc.sharefile.com/share/view/s77bdl c33 l 8e4355b 

160 See, e.g., Scawthorn, C., Porter, K., and Blackburn, F., Performance of Emergency-Response Services After 
the Earthquake, chapter in The Loma Prieta, California, Earthquake of October 17, 1989, Marina District, T.D. 
O'Rourke editor, USGS Professional Paper 1551-F (1992). 

161 PEER 2011, Water Supply Following Earthquake, https://peer.berkeley.edu/sites/default/files/webpeer-
2011-08-charles scawthorn.pdfat p. 75. By contrast, both the SFPUC and the SFFD have indicated that they 
currently enjoy excellent communication. 

162 Id. 
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annually. In addition to tabletop scenarios, these exercises should include hands-on field testing 
in the operation of A WSS assets and PWSS units. 

CONCLUSION 

Over one hundred years ago, our City was destroyed by fire following an earthquake. 
Luckily, our predecessors learned from this catastrophe. They aggressively undertook to design, 
fund, and quickly build a supplemental emergency water supply system that provided firefighters 
with multiple options if one or more water sources were compromised- "belt and suspenders." 
They gave us an excellent emergency water system to protect our wonderful, seismically 
vulnerable City. 

We have, however, long outgrown the protective reach of the system we inherited. Now it is 
our tum to aggressively implement measures to extend protections to reach all San Francisco 
neighborhoods. The time to act is now, before it is too late. 
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FINDINGS 

F 1. Fires resulting from an earthquake represent a significant risk of widespread damage and 
potential loss of life in San Francisco. 

F2. The municipal water supply system (MWSS) is highly vulnerable to damage from a major 
earthquake and is not a reliable source for water supply for firefighting after a major 
earthquake. 

F3. Approximately 30 cisterns have recently been added with funds from ESER bonds, but 
cisterns only have up to about an hour of water supply and thus do not provide sufficient 
water for fighting fires following a major earthquake. 

F4. The City's high-pressure emergency water supply system, known as the Auxiliary Water 
Supply System (A WSS), does not cover large parts of Supervisorial Districts 1, 4, 7 and 
11, roughly one-third of the City's developed area. As a result, these districts are not 
adequately protected from fires after a major earthquake. 

F5. A high-pressure, multi-sourced, seismically safe emergency firefighting water supply will 
be costly but is essential to protect the City. 

F6. Unless the City increases funding levels, it will be several decades (i.e., after the USGS 
predicts one or more major earthquakes will occur) before the southern parts of the City 
have a high-pressure, multi-sourced, seismically safe emergency firefighting water supply. 

F7. The existing Portable Water Supply System (PWSS) inventory is inadequate. Investing in 
more PWSS hose tenders would provide a relatively quick, cost-effective interim means to 
improve protection of the southern and western parts of the City until a high-pressure, 
multi-sourced, seismically safe emergency water supply can be developed in those areas. 

F8. Redundancy is an important feature of an emergency firefighting water system. 

F9. Current plans to extend protections to the western part of the City do not include any high
pressure water sources north of Golden Gate Park. 

F 10. The "reliability scores" being used by the SFPUC impart an overly optimistic impression 
of the protection provided. 

F 11. The City does not have a timeline to fund and complete development of a high-pressure, 
multi-sourced, seismically safe emergency water supply for all parts of the City, including 
poor neighborhoods that historically have not been as well protected as the downtown 
business district and many richer neighborhoods. 

F12. The SFPUC has not developed a number of the routine maintenance plans recommended in 
a 2014 report (CS-199), and has not adequately defined which A WSS valves are "critical" 
and therefore require increased attention. 
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Fl3. In the 2015 MOU between the SFFD and the SFPUC, the two agencies agreed to conduct 
joint A WSS trainings annually, but there is no formal protocol outlining specific joint 
A WSS exercises or drills using hypothetical disaster scenarios, such as a major earthquake. 
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RECOMMENDATIONS 

Rl. By no later than December 31, 2020, the Mayor, the SFPUC, the SFFD, and the Office of 
Resilience and Capital Planning should jointly present to the Board of Supervisors a 
detailed plan to ensure the City is well prepared to fight fires in all parts of San Francisco 
in the event of a 1906-magnitude (7.8) earthquake. 

R2. The plan discussed in Recommendation Rl should include a detailed proposal, including 
financing sources, for the installation within 15 years of a high-pressure, multi-sourced, 
seismically safe emergency water system for those parts of the City that don't currently 
have one, i.e., by no later than June 30, 2034. 

R3. The Board of Supervisors should direct the Budget and Legislative Analyst to study 
through an equity lens and issue a report to the Board regarding (a) which areas of the City 
do not have sufficient water supplies for the anticipated demand for water to fight fires 
following a major earthquake similar in magnitude to the 1906 earthquake, and (b) options 
to address the issue in both the short term and the long term. The Board should issue its 
request by no later than December 31, 2019, and the Budget and Legislative Analyst should 
complete its report by no later than December 31, 2020. 

R4. As interim measure, by no later than June 30, 2021, the City should purchase the 20 new 
PWSS hose tenders being requested by the SFFD, to replace and expand its currently 
inadequate inventory. 

RS. The SFFD should strategically locate the majority of the PWSS hose tenders in areas that at 
present only have low-pressure hydrants and/or cisterns. 

R6. The SFPUC, the SFFD and the SF Department of the Environment should study adding 
salt-water pump stations to improve the redundancy of water sources, especially on the 
west side. Findings and recommendations from this study should be presented to the Board 
of Supervisors by no later than June 30, 2021. 

R7. The SFPUC should (a) continue its efforts to complete a more detailed analysis of 
emergency firefighting water needs (including above-the-median needs) by neighborhood, 
and not just by FRA, and (b) present a completed analysis to the Board of Supervisors by 
no later than June 30, 2021. 

RS. By no later than June 30, 2022, the Mayor and the Board of Supervisors should analyze 
whether to propose a separate bond for the development of a high-pressure, multi-sourced, 
seismically safe emergency water system for those parts of the City that don't currently 
have one, with a target date of completing construction by no later than June 30, 2034. 

R9. By no later than December 31, 2020 the SFPUC, with the advice and subject to the 
approval of the SFFD, should (a) implement "best practices" for the maintenance of A WSS 
assets, and (b) redefine which AWSS valves in the system are "critical," and, therefore, 
require more attention and priority in the SFPUC's maintenance plans. 
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Rl0. By no later than June 30, 2020, the 2015 MOU between the SFPUC and the SFFD should 
be amended to include a detailed roadmap for annual emergency response exercises, 
including simulated disaster and earthquake drills involving the AWSS and the PWSS. 
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REQUIRED RESPONSES 

Pursuant to Penal Code sections 933 and 933.05, the Civil Grand Jury requests responses as 
follows: 

From the following City and County agencies and departments within 60 days: 

• Office of the Mayor 
o Findings 4, 5, 6, and 11 
o Recommendations 1, 2, 4, and 8 

• General Manager, San Francisco Public Utilities Commission 
o Findings 2, 4, 5, 6, 8, 9, 10, 11, 12, and 13 
o Recommendations 1, 2, 6, 7, 9, and 10 

• Chief, San Francisco Fire Department 
o Findings 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, and 13 
o Recommendations 1, 2, 4, 5, 6, 7, and 10 

• Office of the City Administrator 
o Findings 6 and 11 
o Recommendations 1, 2 and 8 

• Chief Resilience Officer, Office of the City Administrator 
o Findings 6 and 11 
o Recommendations 1, 2 and 8 

• Director, San Francisco Department of the Environment 
o Recommendation 6 

• Budget and Legislative Analyst Office, Board of Supervisors 
o Findings 6 and 11 
o Recommendation 3 

From the Board of Supervisors and other governing bodies within 90 days: 

• Board of Supervisors 
o Findings 4, 5, 6 and 11 
o Recommendations 1, 2, 3, 4, 6, 7, and 8 

• San Francisco Public Utilities Commission 
o Findings 2, 4, 5, 6, 8, 9, 10, 11, and 12 
o Recommendations 1, 2, 6, 7, 9, and 10 

• San Francisco Fire Commission 
o Findings 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, and 11 
o Recommendations 1, 2, 4, 5, 6, 9 and 10 
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GLOSSARY AND TABLE OF ACRONYMS AND ABBREVIATIONS 

ATC Applied Technology Council. A non-profit corporation whose mission is to 
develop and promote state-of-the-art, user-friendly engineering resources and 
applications for use in mitigating the effects of natural and other hazards on the 
built environment, and which prepared reports in 2010 for the City under the 
CAPSS Project. 

A WSS Auxiliary Water Supply System. An independent emergency firefighting system 
built after the 1906 earthquake. The A WS S at present consists of approximately 
135 miles of high-pressure (HP) pipelines, 230 cisterns, two above-ground storage 
tanks, a reservoir, and two salt-water pumping stations. The A WSS HP pipelines 
can supply water at pressures up to 300 psi via hydrants with black, red or blue 
tops, depending upon location. 

CAPSS Community Action Plan for Seismic Safety. According to the CAPSS website, 
CAPSS was started in the Department of Building Inspection beginning in 1998, 
and was a nine-year, $1 million study to understand, describe, and mitigate the 
risk San Francisco faces from earthquakes. CAPSS produced an extensive 
analysis of potential earthquake impacts as well as community-supported 
recommendations to mitigate those impacts. 

CCSF City and County of San Francisco 

CDD City Distribution Division. The division of the SFPUC responsible for 
maintenance of both the MWSS and the AWSS. 

DWSS Domestic Water Supply System, also referred to as the Municipal Water Supply 
System, MWSS, or the potable water system. The SFPUC supplies potable 
(drinking) water throughout the City. The MWSS (DWSS) is a low-pressure 
system, typically ranging between 50 and 70 psi. The MWSS is also the primary 
supply for firefighting via fire hydrants with white tops. 

ERDIP Earthquake Resistant Ductile Iron Pipe. A modem type of pipe that is believed to 
be earthquake resistant and that has been subjected to several major earthquakes 
in Japan without any observed failures. 

EFWS Emergency Firefighting Water System. All emergency sources of water and the 
means for delivering them. Includes HP A WSS pipelines, cisterns, PWSS and 
fire boats. 

ESER Earthquake Safety and Emergency Response. ESER bonds are generally issued 
every five to seven years to address to fund repairs and improvements to 
infrastructure that allow the City to respond more quickly and effectively to a 
major earthquake or other disaster. 
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FRA Fire Response Area. The SFFD divides the City into 46 areas for initial alarm 
response, referred to as Fire Response Areas or FRAs. 

HP High-pressure 

LOS Level of Service 

MOU A Memorandum of Understanding between the SFPUC and the SFFD Regarding 
Operation and Maintenance of San Francisco Water Supply Systems Related to 
Fire Suppression, dated June 1, 2015 and signed in September 2015. 

MWSS Municipal Water Supply System, also referred to as the Domestic Water Supply 
System, DWSS, or the potable water system. The SFPUC supplies potable 
( drinking) water throughout the City. The MWSS is a low-pressure system, 
typically ranging between 50 and 70 psi. The MWSS is also the primary supply 
for firefighting via fire hydrants with white tops. 

PEER Pacific Earthquake Engineering Research Center 

PSI Pounds per square inch 

PWSS Portable Water Supply System. A mobile above-ground large (five-inch) 
diameter hose system transported on trucks (hose tenders). A hose tender truck 
can carry approximately 5000 feet of five-inch hose. A more thorough 
description is provided at pages 23-26. The PWSS is not to be confused with the 
flexible water supply system, an idea for 12-inch diameter hoses that was 
abandoned as impractical. 

SCADA Supervisory Control and Data Acquisition. A computer system for gathering and 
analyzing real time data. SCAD A systems are used to monitor and control a plant 
or equipment in industries such as telecommunications, water and waste control, 
energy, oil and gas refining and transportation. 

SFDPW San Francisco Department of Public Works 

SFFC San Francisco Fire Commission 

SFFD San Francisco Fire Department 

SFPUC San Francisco Public Utilities Commission 

SFWD San Francisco Water Department 

USGS United States Geological Survey 

WSIP Water System Improvement Program. The WSIP is a $4.8 billion dollar, multi
year program to upgrade the SFPUC's regional and local water systems. The 
WSIP, which is over 96% complete, is one of the largest water infrastructure 
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programs in the nation and the largest infrastructure program ever undertaken by 
the City. 
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F. USGS, UCERF3: A New Earthquake Forecast for California's Complex Fault System, 

Fact Sheet 2015-3009 (2015) https://pubs.usgs.gov/fs/2015/3009/pd£'fs2015-3009.pdf 
G. USGS, Earthquake Outlook for the San Francisco Bay Region 2014-2043, Fact Sheet 

2016-3020 (2016) (version 1.1), https://pubs.usgs.gov/fs/2016/3020/fs20163020.pdf 
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I. Map of Existing HP A WSS system 
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K. Abstract (page 2) from Scawthorn 2010, Analysis of Fire Following Earthquake for San 

Francisco, 
http://www. sparisk. corn/ documents/SP ASanF ranciscoCAP S SFireF o llowingEarthguakeO 
ct2010.pdf 

L. Analysis by the Ballot Simplification Committee of 1986 Proposition A. 
M. San Francisco Fire Commission Resolution 2010-01, dated January 14, 2010, https://sf

fire.org/sites/default/files/FileCenter/Documents/2446-Resolution%202010-
01 %20PWSS %20Grant%20Funding.pdf 

N. SFPUC 2017 FAQ, https:/ /sfwater.org/modules/showdocument.aspx?documentid= 11507 
printed March 6, 2019 

0. SFPUC EFWS 2010 and 2014 ESER bond project status as of February 26, 2019 
P. SFPUC Candidate EFWS Project list dated May 8, 2019 
Q. Fire Dept.' s Ace in the Hole, San Francisco Independent, January 31, 1990 
R. Figure 5-1, Preferred Alternative Planning Schedule, from CS-199, at p. 71, 

https://www.sfwater.org/Modules/ShowDocument.aspx?documentid=5055. 
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APPENDIX A 
TABLE OF FINDINGS AND RECOMMENDATIONS 

F 1. Fires resulting from an earthquake 
represent a significant risk of widespread 
damage and potential loss of life in San 
Francisco. 

F2. The municipal water supply system 
(MWSS) is highly vulnerable to damage from 
a major earthquake and is not a reliable source 
for water supply for firefighting after a major 
earthquake. 

F3. Approximately 30 cisterns have 
recently been added with funds from ESER 
bonds, but cisterns only have up to about an 
hour of water supply and thus do not provide 
sufficient water for fighting fires following a 
major earthquake. 

F4. The City's high-pressure emergency 
water supply system, known as the Auxiliary 
Water Supply System (AWSS), does not 
cover large parts of Supervisorial Districts 1, 
4, 7 and 11, roughly one-third of the City's 
developed area. As a result, these districts are 
not adequately protected from fires after a 
major earthquake. 

F5. A high-pressure, multi-sourced, 
seismically safe emergency firefighting water 
supply will be costly but is essential to protect 
the City. 

F6. Unless the City increases funding 
levels, it will be several decades (i.e., after the 
USGS predicts one or more major 
earthquakes will occur) before the southern 
parts of the City have a high-pressure, multi
sourced, seismically safe emergency 
firefighting water supply. 

Recommendations 
Rl. By no later than December 31, 2020, 

the Mayor, the SFPUC, the SFFD and the 
Office of Resilience and Capital Planning 
should jointly present to the Board of 
Supervisors a detailed plan to ensure the City is 
well prepared to fight fires in all parts of San 
Francisco in the event of a 1906-magnitude 
(7.8) earthquake. 

R2. The plan discussed in Recommendation 
Rl should include a detailed proposal, including 
financing sources, for the installation within 15 
years of a high-pressure, multi-sourced, 
seismically safe emergency water system for 
those parts of the City that don't currently have 
one, i.e., by no later than June 30, 2034. 

R3. The Board of Supervisors should direct 
the Budget and Legislative Analyst to study 
through an equity lens and issue a report to the 
Board regarding (a) which areas of the City do 
not have sufficient water supplies for the 
anticipated demand for water to fight fires 
following a major earthquake similar in 
magnitude to the 1906 earthquake, and 
(b) options to address the issue in both the short 
term and the long term. The Board should issue 
its request by no later than December 31, 2019, 
and the Budget and Legislative Analyst should 
complete its report by no later than 
December 31, 2020. 
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Findings 
F6. Unless the City increases funding 

levels, it will be several decades (i.e., after the 
USGS predicts one or more major 
earthquakes will occur) before the southern 
parts of the City have a high-pressure, multi
sourced, seismically safe emergency 
firefighting water supply. 

F7. The existing Portable Water Supply 
System (PWSS) inventory is inadequate. 
Investing in more PWSS hose tenders would 
provide a relatively quick, cost-effective 
interim means to improve protection of the 
southern and western parts of the City until a 
high-pressure, multi-sourced seismically safe 
emergency water supply can be developed in 
those areas. 

F4. The City's high-pressure emergency 
water supply system, known as the Auxiliary 
Water Supply System (AWSS), does not 
cover large parts of Supervisorial Districts 1, 
4, 7 and 11, roughly one-third of the City's 
developed area. As a result, these districts are 
not adequately protected from fires after a 
major earthquake. 

F8. Redundancy is an important feature 
of an emergency firefighting water system. 

F9. Current plans to extend protections to 
the western part of the City do not include any 
high-pressure water sources north of Golden 
Gate Park. 

Fl0. The "reliability scores" being used 
by the SFPUC impart an overly optimistic 
impression of the protection provided. 

Recommendations 
R4. As interim measure, by no later than 

June 30, 2021, the City should purchase the 20 
new PWSS hose tenders being requested by the 
SFFD, to replace and expand its currently 
inadequate inventory. 

R5. The SFFD should strategically locate 
the majority of the PWSS hose tenders in areas 
that at present only have low-pressure hydrants 
and/or cisterns. 

R6. The SFPUC, the SFFD, and the SF 
Department of the Environment should study 
adding salt-water pump stations to improve the 
redundancy of water sources, especially on the 
west side. Findings and recommendations from 
this study should be presented to the Board of 
Supervisors by no later than June 30, 2021. 

R7. The SFPUC should (a) continue its 
efforts to complete a more detailed analysis of 
emergency firefighting water needs (including 
above-the-median needs) by neighborhood, and 
not just by FRA, and (b) present a completed 
analysis to the Board of Supervisors by no later 
than June 30, 2021. 
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Findings 
F5. A high-pressure, multi-sourced, 

seismically safe emergency firefighting water 
supply will be costly but is essential to protect 
the City. 

F6. Unless the City increases funding 
levels, it will be several decades (i.e., after the 
USGS predicts one or more major 
earthquakes will occur) before the southern 
parts of the City have a high-pressure, multi
sourced, seismically safe emergency 
firefighting water supply. 

F 11. The City does not have a timeline to 
fund and complete the development of a high
pressure, multi-sourced, seismically safe 
emergency water supply for all parts of the 
City, including poor neighborhoods that 
historically have not been as well protected as 
the downtown business district and many 
richer neighborhoods. 

Fl2. The SFPUC has not developed a 
number of the routine maintenance plans 
recommended in a 2014 report (CS-199), and 
has not adequately defined which AWSS 
valves are "critical" and therefore require 
increased attention. 

F13. In the 2015 MOU between the 
SFFD and the SFPUC, the two agencies 
agreed to conduct joint AWSS trainings 
annually, but there is no formal protocol 
outlining specific joint A WSS exercises or 
drills using hypothetical disaster scenarios, 
such as a major earthquake. 

Recommendations 
R8. By no later than June 30, 2022, the 

Mayor and the Board of Supervisors should 
analyze whether to propose a separate bond for 
the development of a high-pressure, multi
sourced, seismically safe emergency water 
system for those parts of the City that don't 
currently have one, with a target date of 
completing construction by no later than 
June 30, 2034. 

R9. By no later than December 31, 2020, 
the SFPUC, with the advice and subject to the 
approval of the SFFD, should (a) implement 
"best practices" for the maintenance of AWSS 
assets, and (b) redefine which AWSS valves in 
the system are "critical," and, therefore, require 
more attention and priority in the SFPUC's 
maintenance plans. 

Rl 0. By no later than June 30, 2020, the 
2015 MOU between the SFPUC and the SFFD 
should be amended to include a detailed 
roadmap for annual emergency response 
exercises, including simulated disaster and 
earthquake drills involving the AWSS and the 
PWSS. 
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APPENDIXB 
TABLE OF FINDINGS WITH REQUIRED RESPONSES 

Findin2s Required Responses 
Fl. Fires resulting from an earthquake • Chief, San Francisco Fire Department 

represent a significant risk of widespread • San Francisco Fire Commission 
damage and potential loss of life in San • General Manager, San Francisco Public 
Francisco. Utilities Commission 

• San Francisco Public Utilities 
Commission 

F2. The municipal water supply system • General Manager, San Francisco Public 
(MWSS) is highly vulnerable to damage from Utilities Commission 
a major earthquake and is not a reliable source • San Francisco Public Utilities 
for water supply for firefighting after a major Commission 
earthquake. • Chief, San Francisco Fire Department 

• San Francisco Fire Commission 
F3. Approximately 30 cisterns have • Chief, San Francisco Fire Department 

recently been added with funds from ESER • San Francisco Fire Commission 
bonds, but cisterns only have up to about an 
hour of water supply and thus do not provide 
sufficient water for fighting fires following a 
major earthquake. 

F4. The City's high-pressure emergency • Office of the Mayor 
water supply system, known as the Auxiliary • Board of Supervisors 
Water Supply System (AWSS), does not cover • General Manager, San Francisco Public 
large parts of Supervisorial Districts 1, 4, 7 and Utilities Commission 
11, roughly one-third of the City's developed • San Francisco Public Utilities 
area. As a result, these districts are not Commission 
adequately protected from fires after a major • Fire Chief, San Francisco Fire 
earthquake. Department 

• San Francisco Fire Commission 
F5. A high-pressure, multi-sourced, • Office of the Mayor 

seismically safe emergency firefighting water • Board of Supervisors 
supply will be costly but is essential to protect • General Manager, San Francisco Public 
the City. Utilities Commission 

• San Francisco Public Utilities 
Commission 

• Fire Chief, San Francisco Fire 
Department 

• San Francisco Fire Commission 
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Findings Required Responses 
F6. Unless the City increases funding • Office of the Mayor 

levels, it will be several decades (i.e., after the • Board of Supervisors 
USGS predicts one or more major earthquakes • General Manager, San Francisco Public 
will occur) before the southern parts of the City Utilities Commission 
have a high-pressure, multi-sourced, • San Francisco Public Utilities 
seismically safe emergency firefighting water Commission 
supply. • Fire Chief, San Francisco Fire 

Department 

• San Francisco Fire Commission 

• Office of the City Administrator 

• Chief Resilience Officer, Office of the 
City Administrator 

• Budget and Legislative Analyst Office, 
Board of Supervisors 

F7. The existing Portable Water Supply • Fire Chief, San Francisco Fire 
System (PWSS) inventory is inadequate. Department 
Investing in more PWSS hose tenders would • San Francisco Fire Commission 
provide a relatively quick, cost-effective 
interim means to improve protection of the 
southern and western parts of the City until a 
high-pressure, multi-sourced, seismically safe 
emergency water supply can be developed in 
those areas. 

F8. Redundancy is an important feature of • General Manager, San Francisco Public 
an emergency firefighting water system. Utilities Commission 

• San Francisco Public Utilities 
Commission 

• Fire Chief, San Francisco Fire 
Department 

• San Francisco Fire Commission 
F9. Current plans to extend protections to • General Manager, San Francisco Public 

the western part of the City do not include any Utilities Commission 
high-pressure water sources north of Golden • San Francisco Public Utilities 
Gate Park. Commission 

• Fire Chief, San Francisco Fire 
Department 

• San Francisco Fire Commission 
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Findings Required Responses 
Fl0. The "reliability scores" being used by • General Manager, San Francisco Public 

the SFPUC impart an overly optimistic Utilities Commission 
impression of the protection provided. • San Francisco Public Utilities 

Commission 

• Fire Chief, San Francisco Fire 
Department 

• San Francisco Fire Commission 
F 11. The City does not have a timeline to • Office of the Mayor 

fund and complete the development of a high- • Board of Supervisors 
pressure, multi-sourced, seismically safe • General Manager, San Francisco Public 
emergency water supply for all parts of the Utilities Commission 
City, including poor neighborhoods that • San Francisco Public Utilities 
historically have not been as well protected as Commission 
the downtown business district and many • Fire Chief, San Francisco Fire 
richer neighborhoods. Department 

• San Francisco Fire Commission 

• Office of the City Administrator 

• Chief Resilience Officer, Office of the 
City Administrator 

• Budget and Legislative Analyst Office, 
Board of Supervisors 

F12. The SFPUC has not developed a • General Manager, San Francisco Public 
number of the routine maintenance plans Utilities Commission 
recommended in a 2014 report (CS-199), and • San Francisco Public Utilities 
has not adequately defined which AWSS Commission 
valves are "critical" and therefore require 
increased attention. 

F13. In the 2015 MOU between the SFFD • General Manager, San Francisco Public 
and the SFPUC, the two agencies agreed to Utilities Commission 
conduct joint A WSS trainings annually, but • Fire Chief, San Francisco Fire 
there is no formal protocol outlining specific Department 
joint A WSS exercises or drills using 
hypothetical disaster scenarios, such as a major 
earthquake. 
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APPENDIX C 
TABLE OF RECOMMENDATIONS WITH REQUIRED RESPONSES 

Recommendations Required Responses 
Rl. By no later than December 31, 2020, • Office of the Mayor 

the Mayor, the SFPUC, the SFFD and the • Board of Supervisors 
Office of Resilience and Capital Planning • General Manager, San Francisco Public 
should jointly present to the Board of Utilities Commission 
Supervisors a detailed plan to ensure the City • San Francisco Public Utilities 
is well prepared to fight fires in all parts of San Commission 
Francisco in the event of a 1906-magnitude • Fire Chief, San Francisco Fire 
(7.8) earthquake. Department 

• San Francisco Fire Commission 

• Office of the City Administrator 

• Chief Resilience Officer, Office of the 
City Administrator 

R2. The plan discussed in • Office of the Mayor 
Recommendation Rl should include a detailed • Board of Supervisors 
proposal, including financing sources, for the • General Manager, San Francisco Public 
installation within 15 years of a high-pressure, Utilities Commission 
multi-sourced, seismically safe emergency • San Francisco Public Utilities 
water system for those parts of the City that Commission 
don't currently have one, i.e., by no later than • Fire Chief, San Francisco Fire 
June 30, 2034. Department 

• San Francisco Fire Commission 

• Office of the City Administrator 

• Chief Resilience Officer, Office of the 
City Administrator 

R3. The Board of Supervisors should • Board of Supervisors 
direct the Budget and Legislative Analyst to • Budget and Legislative Analyst Office, 
study through an equity lens and issue a report Board of Supervisors 
to the Board regarding (a) which areas of the 
City do not have sufficient water supplies for 
the anticipated demand for water to fight fires 
following a major earthquake similar in 
magnitude to the 1906 earthquake, and 
(b) options to address the issue in both the 
short-term and the long-term. The Board 
should issue its request by no later than 
December 31, 2019, and the Budget and 
Legislative Analyst should complete its report 
by no later than December 31, 2020. 

56 
SFCGJ 2018-2019: EXPAND AND ENHANCE OUR EMERGENCY FIREFIGHTING WATER SYSTEM 



Recommendations Reouired Responses 
R4. As interim measure, by no later than • Office of the Mayor 

June 30, 2021, the City should purchase the 20 • Board of Supervisors 
new PWSS hose tenders being requested by the • Fire Chief, San Francisco Fire 
SFFD, to replace and expand its currently Department 
inadequate inventory. • San Francisco Fire Commission 

R5. The SFFD should strategically locate • Fire Chief, San Francisco Fire 
the majority of the PWSS hose tenders in areas Department 
that at present only have low-pressure hydrants • San Francisco Fire Commission 
and/or cisterns. 

R6. The SFPUC, the SFFD, and the SF • Board of Supervisors 
Department of the Environment should study • General Manager, San Francisco Public 
adding salt-water pump stations to improve the Utilities Commission 
redundancy of water sources, especially on the • San Francisco Public Utilities 
west side. Findings and recommendations Commission 
from this study should be presented to the • Fire Chief, San Francisco Fire 
Board of Supervisors by no later than June 30, Department 
2021. • San Francisco Fire Commission 

• Director, San Francisco Department of 
the Environment 

R7. The SFPUC should (a) continue its • Board of Supervisors 
efforts to complete a more detailed analysis of • General Manager, San Francisco Public 
emergency firefighting water needs (including Utilities Commission 
above the median needs) by neighborhood, and • San Francisco Public Utilities 
not just by FRA, and (b) present a completed Commission 
analysis to the Board of Supervisors by no later • Fire Chief, San Francisco Fire 
than June 30, 2021. Department 

RS. By no later than June 30, 2022, the • Office of the Mayor 
Mayor and the Board of Supervisors should • Board of Supervisors 
analyze whether to propose a separate bond for • Office of the City Administrator 
the development of a high-pressure, multi- • Chief Resilience Officer, Office of the 
sourced, seismically safe emergency water City Administrator 
system for those parts of the City that don't 
currently have one, with a target date of 
completing construction by no later than 
June 30, 2034 
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Recommendations Required Responses 
R9. By no later than December 31, 2020, • General Manager, San Francisco Public 

the SFPUC, with the advice and subject to the Utilities Commission 
approval of the SFFD, should (a) implement • San Francisco Public Utilities 
"best practices" for the maintenance of A WSS Commission 
assets, and (b) redefine which A WSS valves in • Fire Chief, San Francisco Fire 
the system are "critical," and, therefore, require Department 
more attention and priority in the SFPUC's • San Francisco Fire Commission 
maintenance plans. 

Rl0. By no later than June 30, 2020, the • General Manager, San Francisco Public 
2015 MOU between the SFPUC and the SFFD Utilities Commission 
should be amended to include a detailed • San Francisco Public Utilities 
roadmap for annual emergency response Commission 
exercises, including simulated disaster and • Fire Chief, San Francisco Fire 
earthquake drills involving the A WSS and the Department 
PWSS. • San Francisco Fire Commission 
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APPENDIXD 
List of Reports Specifically Focusing On the City's A WSS or PWSS 

2002-2003 Civil Grand Jury for the City and County of San Francisco, Keeping the Faucets 
Flowing: Water Emergency Preparedness In San Francisco (June 2003), 
http://civilgrandiury.sfaov.org/2002 2003/Keeping the Faucets Flowing Water Emergenc 

YJ?M 

AECOM I AGS, a Joint Venture, CS-199 Planning Support Services for Auxiliary Water 
Supply System (AWSS) Project Report (Final Report) (February 2014) ("CS-199"), 
https ://www.sfwater.org/Modules/Show Document. aspx? documentid=505 5 

AECOM I AGS, N, Auxiliary Water Supply System Planning Study Summary, prepared for 
SFPUC (February 2014), 
https:/ / sfwater. org/Modules/Show Document. aspx? documentid=4907 

AECOM I WRE, a Joint Venture, CS-229 Task 16 and 19, Emergency Firefighting Water 
System (EFWS) Spending Plan for the Earthquake Safety Emergency Response (ESER) 
2014 Bond (November 2015) ("CS-229"), 
https://sfwater.org/Modules/ShowDocument.aspx?documentid=8246 

AECOM, Westside Emergency Firefighting Water Systems Options Analysis Report 
(January 5, 2018) ("2018 Westside Options Analysis"), 
https:/ /www.sfwater.org/modules/showdocument.aspx?documentid= 11740 

Earthquake Safety and Emergency Response (ESER) Bond, Citizens' General Obligation 
Bond Oversight Committee Reports & Quarter! y Reports, found online at 
http://www.sfearthquakesafety.org/eser-reports.html 

Madsen, M., Reports on an Auxiliary Water Supply System for Fire Protection for San 
Francisco, California (1908), https://sfpuc.sharefile.com/share/view/4743f327acfd4ba7 

Metcalf & Eddy/ AECOM, Auxiliary Water Supply System (AWSS) Study, prepared for 
Capital Planning Committee, City and County of San Francisco (2009) ("Metcalf & Eddy"), 
http://s3-us-west-2.amazonaws.com/uc1dc-nuxeo-ref-media/b2754026-dded-4ee6-b24c-
2cf837f3bc00 

San Francisco Department of Public Works, Auxiliary Water Supply System (AWSS) 
Pipeline Assessment, Earthquake Safety and Emergency Response Bond 2010, prepared for 
SFPUC (May 11, 2017), https://sfpuc.sharefile.com/share/view/684778cd4b46406e 

Scawthom, C., January 5, 2018 memorandum to D.Myerson & S.Huang of SFPUC re 
Review of"Westside Emergency Firefighting Water System Options Analysis", (Scawthom 
2018 memo"), https://www.sfwater.org/modules/showdocument.aspx?documentid= 11740 
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Scawthorn, C. and Blackburn, F., Performance of the San Francisco Auxiliary and Portable 
Water Supply Systems in the 17 October 1989 Loma Prieta Earthquake, presented at Fourth 
U.S. National Conference on Earthquake Engineering May 20-24, 1990, and provided by 
SFPUC 
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APPENDIXE 
List of Additional Reports Reviewed 

Applied Technology Council (ATC) ATC 52-1, Here Today-Here Tomorrow: The Road to 
Earthquake Resilience in San Francisco, Potential Earthquake Impacts, prepared for the 
Department of Building Inspection, CCSF, under the Community Action Plan for Seismic Safety 
(CAPSS) Project (2010)("ATC 52-1, Potential Earthquake Impacts"), 
https:// sf gov .org/ esip/ sites/ default/files/FileCenter/Documents/97 5 3-atc5 21. pdf 

Applied Technology Council (ATC) ATC-52-2, Here Today-Here Tomorrow: The Road to 
Earthquake Resilience in San Francisco, A Community Action Plan for Seismic Safety, prepared 
for the Department of Building Inspection, CCSF, under the (CAPSS) Project (2010), 
https:// sf gov .org/ esip/ sites/ default/files/F ileCenter/Documents/97 5 7-atc522. pdf 

Aster, R., California's other drought: A major earthquake is overdue, The Conversation 
(January 30, 2018 ), https://theconversation.com/ califomias-other-drought-a-maj or-earthquake-is
overdue-9051 7 

Blackbum, F., Report on Firefighting Requirements Following Earthquake and Current 
Proposals by the SFPUC (2018) 

City Distribution Department (CDD) Earthquake Response Plan (updated December 2017), 
https://sfpuc.sharefile.com/share/view/s77bdlc3318e4355b 

Eidinger, J. Editor, Fire Following Earthquake, Revision 11 (2004), 
http://home.earthlink.net/~eidinger, downloaded from the internet on March 6, 2019 

Himoto, K., Akimoto, Y., Hokugo, A., and Tanaka, T., Risk and Behavior of Fire Spread in a 
Densely-built Urban Area, International Association for Fire Safety Science (2008), 
http://citeseerx.ist.psu.edu/viewdoc/ download? doi= 10 .1.1.1000. 94 l 2&rep=rep 1 &type=pdf 

Johnson, L. and Mahin, S., The 6.0 Mw South Napa Earthquake of August 24, 2014: A 
Wake-up Call for Renewed Investment in Seismic Resilience across California, Pacific 
Earthquake Engineering Research Center prepared for the California Seismic Safety 
Commission, CSSC Publication 16-03, PEER Report No. 2016/04 (2016), 
https:/ /ssc.ca.gov/forms pubs/cssc 603peer201604 final 7 20 16.pdf 

Keams, F. and Moritz, M., How fierce fall and winter winds help fuel California fires, The 
Conversation ( 16 November, 2018), https://theconversation.com/how-fierce-fall-and-winter
winds-help-fuel-califomia-fires-1069 8 5 

Li, W., Wang, D., and Zhao, K., Research on Urban Post-earthquake Fire, presented at Sixth 
China-Japan-U.S. Trilateral Symposium on Lifeline Earthquake Engineering (2013) 
https://ascelibrary.org/doi/10.1061/9780784413234.008 
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Moritz, M., California Needs To Rethink Urban Fire Risk, Starting with Where It 
Builds Houses, in The Conversation (December 13, 201 7), 
https://theconversation.com/california-needs-to-rethink-urban-fire-risk-starting-with-where-it
builds-houses-88825 

O'Rourke, T.D., Lessons Learned For Lifeline Engineering From Major Urban Earthquakes, 
presented at Eleventh World Conference on Earthquake Engineering ( 1996) 

San Francisco Fire Department Emergency Operations Plan 

San Francisco Fire Department Water Supplies Manual (2008), 
http://ufsw.org/pdfs/water supplies manual.pd[ 

Scawthorn, C., Coordinated Planning and Preparedness for Fire Following Major 
Earthquakes, Pacific Earthquake Engineering Research Center, College of Engineering, 
University of California, sponsored by the California Seismic Safety Commission, Berkeley 
(2013 ), https:/ /ssc.ca.gov/forms pubs/webpeer-2013-23-scawthorn.pdf 

Scawthorn, C., Water Supply In Regards to Fire Following Earthquakes, Pacific Earthquake 
Engineering Research Center, College of Engineering, University of California, sponsored by the 
California Seismic Safety Commission, Berkeley (2011) ("PEER 2011, Water Supply Following 
Earthquake"), https://peer.berkeley.edu/sites/default/files/webpeer-2011-08-
charles scawthorn.pdf 

Scawthorn, C., SPA Risk LLC, Analysis of Fire Following Earthquake Potential for San 
Francisco, California, prepared for the Applied Technology Council on behalf of the 
Department of Building Inspection City and County of San Francisco (October 2010 Rev. 1) 
("Scawthorn 2010, Analysis of Fire Following Earthquake for San Francisco"), 
http://www.sparisk.com/ documents/SP ASanFranciscoCAPSSFireF ollowingEarthguakeOct2010. 
pdf 

Scawthorn, C., Fire following earthquake: Estimates of the conflagration risk to insured 
property in greater Los Angeles and San Francisco, All-Industry Research Advisory Council, 
Oak Brook, Ill. (1987), http://www.sparisk.com/documents/ AIRACFFEs.pdf or for a copy, click 
here. 

Scawthorn, C., Fire Following Earthquake Aspects of the Southern San Andreas Fault 
Mw 7.8 Earthquake Scenario. Earthquake Spectra 27 (2), 419-441 (2011), 
http://www.sparisk.com/pubs/Scawthom-2011-ShakeOut-FFE.pdf 

Scawthorn, C., Fire Following Earthquake, Supplemental Study for the ShakeOut Scenario. 
The ShakeOut Scenario: U.S. Geological Survey Open File Report 2008-1150, California 
Geological Survey Preliminary Report 2, version 1.0, U.S. Geological Survey Circular 1324, 
California Geological Survey Special Report 207 version 1.0. U. S. Geological Survey and 
California Geological Survey, Pasadena (2008), Scawthom-2008-ShakeOut-FFE 
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Scawthom, C., Fire Following the Mw 7.0 HayWired Earthquake Scenario, in Detweiler, 
S.T., and Wein, A.M., eds., The HayWired Earthquake Scenario-Engineering Implications. 
Scientific Investigations Report 2017-5013-I--Q. Reston, VA: United States Geological Survey, 
ch. P, pp. 367-400 (2018), at https://doi.org/10.3l33/sir20175013 and 
W'vVW.sparisk.corn/pubs/HayWired-2018-vol2.pdf 

Scawthom, C., O'Rourke, T. D. & Blackbum, F. T., The 1906 San Francisco Earthquake and 
Fire---Enduring Lessons for Fire Protection and Water Supply. Earthquake Spectra, Volume 22, 
S 135-S 158 (2006) ("Scawthom, 0 'Rourke & Blackbum, 1906 Lessons"), 
http://www.sparisk.corn/ documents/06Spectral 906SFEQandFire-
EnduringLessonsCRS TDO FTB. pdf. 

Scawthom, C., Porter, K., and Blackbum, F., Performance of Emergency-Response Services 
After the Earthquake, chapter in The Loma Prieta, California, Earthquake of October 17, 1989, 
Marina District, T.D. O'Rourke editor, USGS Professional Paper 1551-F (1992) 

U.S. Geological Survey, UCERF3: A New Earthquake Forecast for California's Complex 
Fault System, Fact Sheet 2015-3009 (2015) https://pubs.usgs.gov/fs/2015/3009/pdf/fs2015-
3009.pdf 

U.S. Geological Survey, Earthquake Outlook for the San Francisco Bay Region 2014-2043, 
Fact Sheet 2016-3020 (2016) (version 1.1 ), https://pubs.usgs.gov/fs/20l6/3020/fs20163020.pdf 
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Appendix F 



UCERF3: A New Earthquake Forecast for California's Complex Fault System 

Jf';th innovations, fresh data, and lessons learned from recent 
earthquakes, scientists have developed a new earthquake forecast 
model for California, a region under constant threat from potentially dam
aging events. The new model, referred to as the third Uniform California 
Earthquake Rupture Forecast, or "UCERF3" (http://www.WGCEP.org/ 
UCERF3), provides authoritative estimates ofthe magnitude, location, 
and likelihood of earthquake fault rupture throughout the state. Overall 
the results confirm previous findings, but with some significant changes 
because of model improvements. For example, compared to the previous 
forecast (UCERF2), the likelihood of moderate-sized earthquakes (mag
nitude 6.5 to 7.5) is lower, whereas that of larger events is higher. This is 
because of the inclusion of multifault ruptures, where earthquakes are 
no longer confined to separate, individual faults, but can occasionally 
rupture multiple faults simultaneously. The public-safety implications of 
this and other model improvements depend on several factors, includ
ing site location and type of structure (for example, family dwelling 
compared to a long-span bridge). Building codes, earthquake insurance 
products, emergency plans, and other risk-mitigation efforts will be 
updated accordingly. This model also serves as a reminder that damag
ing earthquakes are inevitable for California. Fortunately, there are many 
simple steps residents can take to protect lives and property. 

1/1000 

Uniform California 
Earthquake Rupture 
Forecast (Version 3) 
(UCERF3) 

I 
1/100 

I 
1/10 

30-year M;:,£.7 likelihood 
(percent) 

10 100 

What is UCERF3? 
California is sandwiched between the Pacific and North 

American tectonic plates, with the former migrating northwest 
about two inches per year compared to the latter. The plate bound
ary is far from smooth, reflecting more of a fragmented zone 
locked in a tectonic battle over which areas will give way, produc
ing some of the steepest mountain ranges in the world. The sliding 
between plates is also not steady, but rather plays out in fits and 
starts with periods of rest interrupted by sudden slip along cracks in 
the Earth. These "fault ruptures" in turn cause the ground to shake, 
much like the ripples that radiate from a pebble tossed in a pond, 
and it is this shaking that causes the most damage in earthquakes. 

Two kinds of scientific models are used to help safeguard 
against earthquake losses: an Earthquake Rupture Forecast, which 
tells us where and when the Earth might slip along the state's many 
faults, and a Ground Motion Prediction model, which estimates 
the subsequent shaking given one of the fault ruptures. UCERF3 is 
the first type of model, representing the latest earthquake-rupture 
forecast for California. It was developed and reviewed by dozens 
of leading scientific experts from the fields of seismology, geology, 
geodesy, paleoseismology, earthquake physics, and earthquake 
engineering. As such, it represents the best available science with 
respect to authoritative estimates of the magnitude, location, and 
likelihood of potentially damaging earthquakes throughout the 
state (further background on these models, especially with respect 
to ingredients, can be found in U.S. Geological Survey Fact 
Sheet 2008-3027, http://pubs.usgs.gov/fs/2008/3027 /). 

Figure 1. Three-dimensional perspective view ofthe likeli
hood that each region of California will experience a 

magnitude 6.7 or larger (M<'.6.7) earthquake in the 
next 30 years (6.7 matches the magnitude of 

the 1994 Northridge earthquake, and 
30 years is the typical duration 

of a homeowner mortgage). 

Faults are shown by the rectangles outlined in black. The entire colored area represents greater 
California, and the white line across the middle defines northern versus southern California. Results 
do not include earthquakes on the Cascadia Subduction Zone, a 750-mile offshore fault that extends 
about 150 miles into California from Oregon and Washington to the north. 
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Fault Model Evolution 
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Figure 2. Changes with time of the inventory of faults used in California 
earthquake forecast models (WGCEP, Working Group on California 
Earthquake Probabilities). 

Why a New Earthquake Forecast Model? 
All scientific models, including earthquake rupture fore

casts, are an approximation of the physical system they repre
sent, in the same way that "the map is not the actual territory" 
(Korzbski, 193 I). UCERF3 represents the latest model from 
the Working Group on California Earthquake Probabilities 
(WGCEP) (WGCEP, 2014), which also released forecasts in 
1988, 1990, 1995, 2003, and 2007. This historical progression 
of models reflects increasingly accurate, detailed, and sophisti
cated representations of a particularly complex natural system. 

A puzzling feature of previous models has been a forecasted 
rate of moderate-sized earthquakes (between magnitude 6.5 
and 7.0) that is up to a factor of two higher than that observed 
historically. The first discovery of this discrepancy, by the 
1995 WGCEP, was particularly disturbing in that one such 
event, the magnitude 6. 7 1994 Northridge earthquake, had 
just surprised many as the costliest earthquake in U.S. history. 
In fact, the prospect of such events becoming more frequent 
contributed to an ensuing homeowner-insurance-availability 
crisis, as most insurance providers opted to pull out of the 
market altogether, rather than comply with a state law requiring 
they offer an earthquake option with each policy. This insur
ance availability crisis was ultimately solved in 1996 with the 
legislative creation of the California Earthquake Authority 
(http://www.earthquakeauthority.com), which has since become 
the largest earthquake insurance provider in the state. However, 
the discrepancy between the forecast rate and the observed 
rate at moderate magnitudes has remained through the most 
recent previous study (WGCEP, 2007), and scientists have hotly 
debated whether this is real or a result of some model limitation. 

Recent earthquakes have fortunately provided clues. For 
example, the Northridge earthquake occurred on a previously 
unrecognized fault, which motivated scientists to search for 
other faults and quantify those that might be capable of produc
ing damaging earthquakes. The effort has paid off. Whereas 
the 1988 WGCEP considered only 16 different faults, albeit the 
main ones, by the time of the WGCEP 2007 effort there were 
about 200. With UCERF3, there are now more than 350 fault 
sections in the model, thanks in part to using space-based geod
esy where geologic data are limited. This historical progression 
is shown in the fault model evolution figure at left. 

Another clue with respect to the moderate-magnitude rate 
discrepancy is that many recent earthquakes have plowed past 
previously inferred fault-rupture boundaries. That is, past mod
els have generally assumed that earthquakes are either confined 
to separate faults, or that long faults like the San Andreas can 
be divided into different segments that only rupture separately. 
However, all three of the most-recent, largest earthquakes in 
California ruptured right past such boundaries, jumping from 
one fault to another as multifault ruptures. These were the 1992 
magnitude 7.3 Landers, the 1999 magnitude 7.2 Hector Mine, 
and the 2010 magnitude 7.2 El Mayor--Cucapah earthquakes. 
The 2011 magnitude 9.0 Tohoku, Japan earthquake also vio
lated previously defined fault-segment boundaries, resulting in 
a much larger fault-rupture area and magnitude than expected, 
and contributing to the deadly tsunami and Fukushima 
nuclear disaster. 

Given these observations, the possibility of multi fault rup
tures clearly needed to be considered in our new model. In fact, 
as the inventory of California faults has grown over the years, it 
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Figure 3. California earthquake likelihood in UCERF3 
incorporates the concept that earthquake probabilities 
change with time according to elastic-rebound theory. 
Faults are less likely to rupture (less ready) when and 
where there has been a recent earthquake, and are 
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(M::0:6.7, magnitude 6.7 or larger). 
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has become increasingly apparent that we 
are not dealing with a few well-separate 
faults, but with a vast interconnected fault 
system. In fact, it has become difficult to 
identify where some faults end and others 
begin, implying many more opportunities 
for multifault ruptures. As a consequence, 
UCERF3 now considers more than 
250,000 different fault-based earthquakes, 
including multifault ruptures, whereas 
UCERF2 had about 10,000, and previous 
models had far fewer. Because we still lack 
a complete inventory of faults, UCERF3 
( and UCERF2 before it) also includes the 
possibility of earthquakes on umecognized 
faults elsewhere in the region. 

Solving for the rate of all possible 
ruptures in the interconnected fault 
system represented a significant chal
lenge. The UCERF3 methodological 
breakthrough, referred to as the "grand 
inversion," allowed us to not only solve 
for the rate of each earthquake rupture, 
but to also draw upon a broader range 
of observations in doing so. For example, 
the previous rate discrepancy at moder
ate-magnitudes was turned into part of 
the solution. That is, because the total 
plate-tectonic deformation is generally 
well known, any increase in the rate of 
larger, multifault ruptures must come 
with a consequent reduction in rates at 
lower magnitudes. The grand inversion 

manages the overall plate-tectonic, fault
system budget mathematically, adding 
whatever multifault ruptures are needed 
to eliminate the rate discrepancy at 
moderate magnitudes. So, not only does 
UCERF3 include the types ofmultifault 
ruptures seen in nature, but doing so 
has also eliminated the overprediction 
of moderate-sized events, implying the 
latter was simply a manifestation of the 
isolation and segmentation of faults in the 
previous models. 

UCERF3 also includes the notion 
of fault "readiness," where earthquake 
likelihoods go down on faults that have 
recently ruptured, and build back up with 
time as tectonic stresses reaccumulate. 
Although this concept, known formally as 
Reid's elastic rebound theory (Reid, 1911 ), 
has been around for more than a century, 
applying it in a model that includes multi
fault ruptures also proved challenging. A 
new methodology was therefore devel
oped, which also relaxes the requirement 
that the date-of-last event be known where 
applied. That is, we may not know when 
the most recent event occurred on many 
California faults, but we do know that it 
had to have been prior to 1875 (the year 
when reliable recordkeeping began). Being 
able to account for this "historic open inter
val" for events that precede 187 5 allowed 
us to quantify fault readiness throughout 

the entire fault system (fig. 3), rather than 
being limited to only a subset of faults as 
in previous studies. 

There are many uncertainties in both 
the data and scientific theories that go into 
UCERF3, and alternative values for each 
element can lead to a different forecast. 
Consequently, UCERF3 is not a single 
mode~ but rather a collection of5,760 differ
ent viable models. The results presented in 
the next section represent an average of these 
forecasts. Calculating grand-inversion results 
for all the models required the use of super 
computers, as they would have taken more 
than 8 years on a single desktop computer. 

What Are the Results, and 
How Do They Differ from 
Previous Estimates? 

UCERF3 results for various regions 
and faults of interest are shown in the 
figures and tables here. How have expected 
earthquake rates changed from the previous 
model? Overall, the results confirm earlier 
findings (California is earthquake country), 
but with some important refinements in 
certain areas. Considering the entire region, 
the average time between magnitude 6. 7 
and larger earthquakes has gone from l 
every 4.8 years in UCERF2, to l about 
every 6.3 years in UCERF3, representing a 
30 percent decrease in the new forecasted 



Table 1. Average time between earth
quakes in the various regions together with 
the likelihood of having one or more such 
earthquakes in the next 30 years (starting 
from 2014). Values listed in parentheses indi
cate the factor by which the rates and likeli
hoods have increased, or decreased, since 
the previous model (UCERF2). "Readiness" 
indicates the factor by which likelihoods are 
currently elevated, or lower, because of the 
length of time since the most recent large 
earthquakes (see text). These values include 
aftershocks. It is important to note that 
actual repeat times will exhibit a high degree 
of variability, and will almost never exactly 
equal the average listed here. 

Greater California region 

Magnitude Average 
JO-year 

(greater than : repeat time 
likelihood of 

\ Readiness 
or equal to) \ (years) 

one or more 
events 

5 0.12 (0.7) 100% (1.0) 1.0 
6 1.2 (0.9) 100% (1.0) 1.0 
6.7 6.3 (1.3) >99% (1.0) 1.0 
7 13 (1.3) 93% (1.0) 1.0 
7.5 52 (1.0) 48% (1.0) 1.1 
8 494 (0.8) 7% (1.51 1.2 

Southern California region 

Magnitude Average 
JO-year 

(greater than \ repeattime 
likelihood of 

\ Readiness 
or equal to) \ (years) 

one or more 
events 

5 0.24 (0.7) 100% (1.0) 1.0 
6 2.3 (0.9) 100% (1.0) 1.0 
6.7 12 (1.5) 93% (1.0) 1.0 
7 25 (1.4) 75% (0.9) 1.1 
7.5 87 (1.2) 36% (0.9) 1.2 
8 522 (0.4) 7% (2.5) 1.3 

Northern California region 

Magnitude Average 
31-year 

(greater than I repeat time 
likelihood of 

\ Readiness 
or equal to) ( (years) 

one or more 
events 

5 0.24 (0.7) 100% (1.0) 1.0 
6 2.4 (0.9) 100% (1.0) 1.0 
6.7 12 (1.2) 95% (1.0) 1.0 
7 25 (1.2) 76% (1.0) 1.1 
7.5 92 (0.9) 28% (1.1) 1.0 
8 645 (0.8) 5% (1.4) 1.1 

San Francisco region 

Magnitude Average 
30-year 

(greater than \ repeat time 
likelihood of 

( Readiness 
or equal to) \ (years) 

one or more 
events 

5 1.3 (0.7) 100% (1.0) 1.0 
6 8.9 (1.0) 98% (1.0) 1.0 
6.7 29 (1.1) 72% (1.1) 1.1 
7 48 (0.9) 51% (1.3) 1.1 
7.5 124 (0.7) 20% (1.6) 0.9 
8 825 (0.7) 4% (1.9) 1.0 

Los Angeles region 

Magnitude Average 
JO-year 

(greater than \ repeat time 
likelihood of 

( Readiness 
or equal to) ( (years) 

one or more 
events 

5 1.4 (0.6) 100% (1.01 1.0 
6 10 11.1 I 96% (1.0) 1.0 
6.7 40 (2.1) 60% (0.8) 1.1 
7 61 (2.0) 46% (0.7) 1.2 
7.5 109 (1.3) 31% (09) 1.3 
8 : 532 (0.4) 7% (2.5) : 1.3 

rate (and note that most of these events 
occur in remote areas of the state). For 
magnitude 8 and larger, on the other hand, 
the rate has increased by 20 percent in 
UCERF3, with an expected repeat time of 
494 years for UCERF3, down from I every 
617 years in UCERF2. These changes are a 
direct and expected manifestation of includ
ing multifault ruptures in UCERF3. A more 
careful analysis of historical seismicity has 
also produced an increased rate for magni
tude 5 and greater earthquakes, going from 
about 5.8 per year in UCERF2 to 8.3 per 
year in UCERF3. All of these trends are 
similar to those seen in various subregions 
of the state, with differences being slightly 
more dramatic for the Los Angeles area 
because that region has a large number of 
faults that can now host multifault ruptures. 

Results are also expressed in terms 
of the likelihood of experiencing one or 
more earthquakes in the next 30 years, 
the duration of a typical home mortgage, 
and these values also take fault readi
ness into consideration (how long it has 
been since the most recent event). As in 
UCERF2, the likelihood for magnitude 
6.7 and larger earthquakes somewhere in 
the entire region remains near certainty 
(greater than 99 percent). The likelihood 
is 7 percent for magnitude 8 and greater, 
a 50 percent increase over UCERF2, 
resulting from both the inclusion of mul
ti fault ruptures and the particular readi
ness of some large faults. 

One particularly ready fault is the 
Southern San Andreas, which contributes to 
its continued status of being the most likely 
to host a large earthquake. Specifically, it 
has a 19 percent chance of having one or 
more events larger than magnitude 6. 7 in 
the next 30 years near Mojave, Calif. The 
comparably low values for the Northern 
San Andreas, such as 6.4 percent near 
San Francisco, are partly because of the 
relatively recent 1906 earthquake on that 
fault. In fact, probabilities on two other Bay 
Area faults, the Hayward-Rodgers Creek 
and the Calaveras, currently rival or exceed 
those on the Northern San Andreas, in part 
because they are both relatively ready. 

Compared to the previous model, 
UCERF2, the San Jacinto fault has a 
three-fold decrease in the likelihood of 
magnitude 6. 7 or larger earthquakes. Much 
of this decrease is because of the inclusion 
of more multi fault ruptures, as indicated by 
the factor of 57 increase in the likelihood 
of magnitude 8 and larger earthquakes. 
In other words, the fault has traded some 
moderate-sized events for rare larger ones. 

The Calveras fault, on the other hand, 
has a three-fold increase in the likelihood 
of magnitude 6.7 or larger earthquakes. 
In UCERF2 most Calaveras events were 
well below magnitude 6.7, so the inclu
sion ofmultifault ruptures in UCERF3 has 
increased the frequency of earthquakes 
above magnitude 6.7. 

We have only touched on a few of the 
more important changes between UCERF2 
and UCERF3, and have highlighted only 
some of the influential factors. Many more 
are currently understood, and scientists 
will be further analyzing results and testing 
assumptions for years to come. 

So what do these changes imply with 
respect to seismic hazard, the likelihood 
of ground shaking, as well as for seismic 
risk, the threat to the built environment 
with respect to fatalities and economic 
losses? The answer turns out to be 
entirely dependent on what you are 
concerned about. For example, increasing 
the likelihood of large multi fault earth
quakes, which consequently reduces the 
likelihood of moderate-sized events, may 
increase the risk to tall buildings or large 
bridges, but actually lower the risk to 
residential homes. 

As a consequence, it is difficult to 
make generalizations about the hazard 
or risk implications ofUCERF3 without 
first specifying both asset types and their 
locations. Conclusions will vary depend
ing on whether you are designing a single 
family dwelling in Sacramento, retrofitting 
the San Francisco-Oakland Bay Bridge, 
considering the location of a nuclear 
power plant, laying pipeline across the 
San Andreas Fault, or considering aggre
gate losses over a large insurance portfolio. 
The practical implications will need to be 
considered on a case-by-case basis. 

What Next? 
UCERF3 can now be used to evalu

ate seismic hazard and risk in California. 
In fact, it has already been used for the 
2014 update of the U.S. Geological 
Survey National Seismic Hazard Maps 
(http://earthquake.usgs.gov/hazards/), 
which in tum are used in building 
codes. The California Earthquake 
Authority, which is required by law to 
use the best available science, will use 
UCERF3 to evaluate insurance premiums 
charged to customers, as well as their 
own level of reinsurance. UCERF3 will 
be used in many other risk mitigation 
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Figure 4. Likelihood of magnitude 6.7 or greater earthquakes in the next 30 years, from 2014, on the faults near San Francisco, Calif. 

efforts in the years to come, including 
engineering design of buildings and 
lifelines, loss estimation for catastrophic 
bonds and other risk-linked securities, and 
emergency preparedness, all of which have 
the ultimate goal of increasing public safety 
and community resilience. 

UCERF3 should also serve as a 
reminder that California is earthquake 
country, and residents should always be pre
pared. Simple safeguards include practicing 
"drop, cover, and hold on," securing items 
in your home and workplace that could fall 

during an earthquake, and storing seven
days worth of food and water. Homeowners 
can also consider structural retrofits, such 
as bolting the house to its foundation, as 
well as earthquake insurance options. For 
further guidance on how to prepare for, 
survive, and recover after big earthquakes, 
follow the Seven Steps to Earthquake 
Safety (http:/ /www.earthquakecountry.org/ 
sevensteps). 

Although UCERF3 is a clear 
improvement over the previous model 
(UCERF2), it is still an approximation 

of the natural system. For example, 
it does not model the earthquake
triggering process that produces 
aftershocks, even though we know 
such events can be large and damag
ing. Through the National Earthquake 
Hazard Reduction Program (http:// 
www.nehrp.gov), the U.S. Geological 
Survey and its partners will continue 
to conduct research aimed at improv
ing our understanding of fault behav
ior and estimates of earthquake hazard 
in the future. 
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Figure 5. Likelihood of magnitude 6.7 or greater earthquakes in the next 30 years, from 2014, on the faults near Los Angeles, Calif. 
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Faults 
1 WightWay 
2 Collayami 
3 Mysterious Ridge 
4 Bennett Valley 
5 West Napa 
6 Trout Creek 
7 Point Reyes 
& Gordon Valley 
9 Midland 

10 Franklin 
11 Southampton 
12 Los Medanos-Roe Island 
13 Pittsburg-Kirby Hills 
i4 Clayton 
15 Mt. Diablo No11h 
16 Mt. Diablo South 
17 Pilarc~os 
18 Las Positas 
·19 Orestimba 
W Monte Vista-Shannon 
21 Silver Creek 
22 Ortigalita North 
23 Ortigalita South 
24 Sargent 
25 Zayante-Vergeles 
26 San Joaquin 
27 Reliz 
28 Quien Sabe 
29 Monterey Bay-Tularcitos 
30 Mission 
31 Butano 
32 Dunnigan Hills 
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Map of known active faults in the San Francisco Bay region. The 72 percent probability 
of a magnitude 6.7 or greater earthquake includes the well-known major plate-boundary 
faults, lesser-known faults, and unknown faults. The percentage shown within each 
colored circle is the probability that a magnitude 6.7 or greater earthquake will occur 
somewhere on that fault system by the year 2043. The probability that a magnitude 6.7 or 

~--------- greater earthquake will involve one of the lesser-known faults is 13 percent. 

U.S. Department of the Interior 
U.S. Geological Survey 

1,"~ Tsing information from 
iC) recent earthquakes, 
improved mapping of 
active faults, and a new 
model for estimating 
earthquake probabilities, 
the 2014 Working Group 
on California Earthquake 
Probabilities updated 
the 30-year earthquake 
forecast for California. 
They concluded that there 
is a 72 percent probability 
(or likelihood) of at 
least one earthquake of 
magnitude 6.7 or greater 
striking somewhere in the 
San Francisco Bay region 
before 2043. Earthquakes 
this large are capable 
of causing widespread 
damage; therefore, 
communities in the region 
should take simple steps 
to help reduce injuries, 
damage, and disruption, 
as well as accelerate 
recovery from these 
earthquakes. 

Building damaged in 2014 Sou1h 
Napa earthquake. Photograph by 
Erol Kalkan, U.S. Geological Survey. 
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Likelihood of at least one earthquake greater than a given 
magnitude in the San Francisco Bay region between 2014 
and 2043. 
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Timeline of magnitude 5.5 and greater earthquakes in the 
San Francisco Bay region 1850-2014. In the 50 years prior to 
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6 and 7, but only 6 earthquakes of similar magnitude in 
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Earthquake Preparedness Helps 

Early Sunday morning on August 24, 
2014, the residents of Napa, California, 
were jolted awake by a strong, magnitude 
6.0 earthquake. Within 30 minutes, the 
staff of Becoming Independent, a non
profit organization that helps adults with 
intellectual disabilities lead independent 
lives, called the people they serve in the 
affected area. The staff quickly visited 
all of the clients that needed help with 
cleanup and making their homes safe, 
a task made easier because both groups 
were trained in disaster preparedness 
and the clients had emergency kits with 
needed supplies on hand. The South 
Napa earthquake shifted houses off their 
foundations, damaged chimneys, started 
fires, and broke water mains throughout 
the city, causing hundreds of millions of 
dollars in economic losses. Many historic 
masonry buildings in downtown Napa 
were damaged. The earthquake was the 
largest in the San Francisco Bay region 
since the 1989 magnitude 6.9 Loma Prieta 

the 110 years since 1906. The rate of large earthquakes is 
expected to increase from this low level as tectonic plate 
movements continue to increase the stress on the faults in 
the region. 

earthquake and a clear reminder of the 
seismic vulnerability of the region. The 
staff and clients of Becoming Independent 
showed that understanding and preparing 
for these events can improve how we live 
with future earthquakes. 

Why Does the San Francisco Bay 
Region Have Earthquakes? 

The same geologic process that is 
responsible for the San Francisco Bay 
region's beautiful coastlines, bays, hills, 
and valleys is also the primary driving 
force for earthquakes along faults in 
the region. The Bay region is located 
within the active boundary between the 
Pacific and the North American tectonic 
plates, where the Pacific plate slowly 
and continually slides northwest past 
the North American plate. The San 
Andreas Fault, on which two magnitude 
7.8-7.9 earthquakes have occurred in 
historical time, including the 1906 San 
Francisco earthquake, is the fastest 
slipping fault along the plate boundary. 
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Other major plate boundary faults in the 
San Francisco Bay region include the 
Hayward, Rodgers Creek, Calaveras, 
Maacama, San Gregorio, Concord, 
Green Valley, and Greenville Faults. 

How Do Scientists Calculate 
Earthquake Probability? 

Scientists rely upon a variety of 
techniques to help understand the rate and 
magnitude of past earthquakes in order 
to estimate the likelihood of future earth
quakes. The Global Positioning System 
(GPS) and other land surveying 
and geologic techniques have allowed 
scientists to make more accurate measure
ments of how the current plate motions~ 
totaling 1.6 inches per year across the San 
Francisco Bay region----distribute stress 
onto these individual faults. Balancing 
plate motions with the slip during large 
earthquakes and slow creep on faults allows 
scientists to calculate average rates of earth
quake occurrence over periods of hundreds 
to thousands of years. ( Continued on page 4) 
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(Continued from page 2). A trench excavated 
across the Hayward Fault in Fremont revealed 
evidence of 12 large earthquakes over the past 
1,900 years. The time interval between these 
earthquakes ranged from about 100 to 210 
years. Historical records indicate that the most 
recent large earthquake on this fault occurred 
in 1868. However, detailed information about 
other past earthquakes in the San Francisco 
Bay region is difficult to obtain because seis
mograph records only go back to about 1900, 
historical accounts are sparse before 1850, 
and there are limited locations where faults 
can be trenched to identify and date prehis
toric earthquakes. 

Calculating accurate earthquake prob
abilities for short periods, such as 30 years, is 
also challenging. Although the 30-year time 
interval is convenient for humans, it is much 
less than the average time between large 
earthquakes on these faults, which can range 
from hundreds to thousands of years. The 
rate oflarge earthquakes in the San Fran
cisco Bay region was high in the late 1800s 
but dropped abruptly after the 1906 San 
Francisco earthquake on the San Andreas 
Fault. Scientists believe that the post-1906 
earthquake rate decreased because the large 
amount of slip along the San Andreas Fa ult 
in 1906 temporarily reduced the stress on 

Seven Steps to Earthquake Safety 

PREPARE 
Before the next big earthquake we 

recommend these four steps that will make 
you, your family, or your workplace better 
prepared to survive and recover quickly: 

II 
..::c..,• . 
~ 

Step 1: Secure your space by identifying hazards 
and securing moveable items. 

Step 2: Plan to be safe by creating a disaster plan 
and deciding how you will communicate in an 
emergency. 

Step 3: Organize disaster supplies in convenient 
locations. 

Step 4: Minimize financial hardship by organizing 
important documents, strengthening your 
property, and considering insurance. 

SURVIVE 
During the next big earthquake, and 

immediately after, is when your level of 
preparedness will make a difference in how 
you and others survive and can respond to 

emergencies: 

Step 5: Drop, Cover, and Hold On when the earth 
shakes. 

Step 6: Improve safety after earthquakes by 
evacuating if necessary, helping the injured, and 
preventing further injuries or damage. 

RECOVER 
After the immediate threat of the earthquake 
has passed, your level of preparedness will 

determine your quality of life in the weeks and 
months that follow: 

Step 7: Reconnect and Restore. Restore daily life 
by reconnecting with others, repairing damage, 
and rebuilding community. 

Adapted from Seven Steps To Earthquake Safety 
http://earthquakecountry.org/ sevensteps/ 
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many of the faults in the region. However, 
the ongoing motion of the tectonic plates 
began rebuilding stresses after the 1906 
event, and earthquakes larger than magni
tude 5.5 resumed during the second half of 
the 20th century. Future large, damaging 
earthquakes in the San Francisco Bay region, 
similar in size to the 1989 Loma Prieta and 
1906 San Francisco earthquakes, may or may 
not be accompanied by the level of earth
quake activity observed in the late 1800s. 

The 2014 Uniform California Earth
quake Rupture Forecast version 3 (http:// 
pubs.usgs.gov/ts/2015/3009/) provides 
an updated estimate of the likelihood of 
large earthquakes in California over a 
30-year time window from 2014 to 204 3. 
The forecast accounts for how fast stress 
is accumulating on each fault due to plate 
motions and the time since its most recent 
large earthquake(s). In updating the prob
ability calculations, scientists used a more 
complete set of faults for the San Francisco 
Bay region than those used in the previous 
(2008) calculations, adding 32 smaller faults 
to the 5 major fault systems. The new study 
has also incorporated more options for how 
multiple faults might rupture together in 
large earthquakes. 

Probabilities of Earthquakes in the 
San Francisco Bay Region 

Smaller earthquakes occur more 
frequently than larger earthquakes. The 
probability that an earthquake of magni
tude 6.0 or larger will occur before 2043 
is 98 percent. The probability of at least 
one earthquake of magnitude 6.7 or larger 
in the San Francisco Bay region is 72 
percent, and for at least one earthquake of 
magnitude 7. 0 or larger it is 51 percent. 
These probabilities include earthquakes on 
the major faults, lesser-known faults, and 
unknown faults. 

The probability of a large earthquake 
occurring on an individual fault in the San 
Francisco region is lower than the probabil
ity of an earthquake occurring anywhere in 
the region. The faults in the region with the 
highest estimated probability of generat
ing damaging earthquakes between 2014 
and 2043 are the Hayward, Rodgers Creek, 
Calaveras, and San Andreas Faults. In this 
30-year period, the probability of an earth
quake of magnitude 6.7 or larger occurring 
is 22 percent along the San Andreas Fault 
and 33 percent for the Hayward or Rodgers 
Creek Faults. Individual sections of these 
faults have lower probabilities for large 
earthquakes to occur ( continued on page 6); 
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Additional Earthquake Resources 

American Red Cross - Bay Area (http://www.redcross.org/local/n01ihem-california-coastal) 

Association of Bay Area Governments (http://resilience.abag.ca.gov/emihquakes.i) 

Bay Area Earthquake Alliance (http://bayquakealliance.org.i) 

California Earthquake Authority (http://\V¥iw.califomiarocks.com/) 

California Geological Survey 

(http:/ /www.consrv.ca.gov le gs/geologic _hazards/ earthquakes) 

Did You Feel It? (http://earthquake.usgs.gov/earthquakes/dyfi/) 

Earthquake Country Alliance (http://emihquakecountry.org/) 

Putting Down Roots in Earthquake Country (http://pubs.usgs.gov/gip/2005/ 15/) 

ShakeAlert-An Earthquake Early Warning System for the United States West Coast 
(http://pubs.usgs.gov/fs/2014/3083/) 

ShakeMap (http://wvvw.cisn.org/shakemap/nc/shake/index.html) 

ShakeOut.org (http://wv-1w.shakeout.org/ca1ifomia!bayarea/) 

Uniform California Earthquake Rupture Fault version 3 Fact Sheet 
(http://pubs.usgs.gov/fs/2015/3009/) 

United Policyholders (http://www.uphelp.org/) 

USGS Real-Time Earthquakes (htt-p:/ /earthquake.usgs.gov/earthquakes/map/) 

( continued from page 5) however, an 
earthquake of magnitude 6. 7 or larger will 
cause strong shaking over a broad area. 
Therefore, it is important to estimate the 
probability of a large earthquake occurring 
anywhere in the San Francisco Bay region. 

What is the Likelihood That an 
Earthquake Will Affect You? 

Earthquake probabilities are only one 
component in the evaluation of earthquake 
hazards. Higher magnitude earthquakes 
have broader areas of intense shaking 
and cause more damage than lower 
magnitude earthquakes. In a magnitude 6.0 
earthquake, strong shaking and damage are 
confined to a localized area, as illustrated 
by the 2014 South Napa earthquake. In 
comparison, the 1989 magnitude 6.9 Loma 

Prieta earthquake caused damage over a 
region nearly 100 miles long. Local soil 
and geologic conditions, bedrock type, 
quality of building construction, and 
susceptibility to flooding ( caused by dam 
or levee failure) can also affect the amount 
of damage at a particular site. This was 
dramatically demonstrated by the 1989 
Loma Prieta earthquake, which devastated 
vulnerable parts of Oakland and San 
Francisco, more than 50 miles from the 
fault rupture. 

How Can You Protect Yourself and 
Your Family? 

Taking simple steps before and during 
earthquakes can help protect you and your 
family, as well as speed your recovery 
from an earthquake. 
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Lack of adequate shear 
walls on the garage 
level exacerbated 
damage to this building 
atthe corner of Beach 
and Divisadero in the 
Marina District, San 
Francisco, during the 
October 1989 Loma 
Prieta earthquake. 

Before the next earthquake: 

• Assess your home and work space, 
identify hazards, and secure moveable 
items. 

• Create an emergency plan and organize 
disaster supplies to sustain you and your 
family for 72 hours or longer. 

• Practice "Drop, Cover, and Hold On" to 
protect yourself when the ground begins 
to shake. Learn and practice what to do 
at home, work, or in school. 

• Stay prepared by repeating these steps 
on a regular basis. For example, reassess 
your preparedness every year and 
participate in the annual Great California 
ShakeOut drill on the third Thursday in 
October. 

Brad T. Aagaard, James Luke Blair, 
John Boatwright, Susan H Garcia 
Ruth A. Harris, Andrew J. Michael, 

David P. Schwartz, and Jeanne S. Dileo 

Edited by Kate Jacques 
and Carolyn Donlin 

For more information contact: 
1-888-ASK-USGS 
(1-888-275-8747) 

http://earthquake.usgs.gov/ 
http://ask.usgs.gov 

https://www.facebook.com/ 
USGeologicalSurvey 
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San Franci~co Fire F al!i:ming Earihqua~ 
c_;.p~s, ,1,•,, '"I• 

San Fram:isco is a.t sig11.ijicwt1. risk due co firt! fo!1,mi1tg t!a11J1q1atke•. Thi; rep0i1. iJ1Mly~eJ 
fife foltm,.·:i11g eai1hq;uake for S;i_:1 Francicco a~, pa.ti c,f a large:r pr,ajec:t u11der-s:al:eu lJy the San 
Fcauci'ico Depai1'.tl1,e11t of Buildc!1g Impechc,n entitled Community J,.ctio11 Pia.ti for Sei.Jrnic 
Safety (C."-..PSS). Thfa :;pec1fic repc,rt" ou £ire foDlo 1.Ymg eilrthqul!.'.,:e, ha;; been ronducted with 
t1'e ~-upport mid as,;is.tam:e Qfthe San fram::i,:::o Fire Department (SFFD). 

A s.tocha£i!ic· model for analyzing fire fo.Jk, 1.:1:i!1g eartbqual:e £.x San Fr:mc1:;c0 ba'.l heen 
de,:efoped, u:ilizing data recei•;:ed :S-;:im CJ.PSS, SE'D ~id other;,,, to a:.;:;e~~ fire fo'.lm1:illg 
ea."1:hqual,:e impact;; i:hi,e to four e,;,.,<tllqu:al:e :;cenarrn:1: n:agnitu.d:e ., 9. 7 .l and 5.5 e·,ent.s. on 
the San .-\:ttdlrea:s fault i1ear San FruieiJco,, .:uid a magmtude 6.9 e<.ent ou the Har,1,ard fault. 
TI1e::;,e e,cent:1 rnu::;.e hig)1 gi:ound 1m::t1om in Sau ffillK:i::;.c0 tk:i: n:,;,.ilt in ground. failure in 
many pai1::;. of the City - ground mc,ciom a.re pillticula.rl'y high in the \\'esterr, ))il11 c,f San 
FrariCB,:o, \1.'hid1 wa:! not yet built up ti:l 19(16 ,md theref::ife i:; :1N prnte:::ted by tbe ::;,?ecial 
high pre::;.Jui;e SFFD Auxili:,ry \Fater Supply Sy&tem ( . .\.\VSS). Depenchng .:in the ::.pe~ifo:: 
e;,,r1.hquake ::.cen,,rio, these ground n:otionJ and gr•:"JIH! fuihm:fi are e::;tiruate<l k, c.flu'.ie OYE:f 
1,DOO breaks m. the fi•Jtfl!ble \V;,ter ::;.y:ite:rL ~;:i tlillt SFFD'1; .\\FSS art::! c:&terr,.:; •sill 'i:::e the o:nly 
c,ource of faefighting 1.vater m many par~:; .c,f tbe City. Tbe . .\.\'\..'SS it:;elf '<1tiH ::J'llstain s;:,1r.e 
damage, forcing SFf'D to fall bflck t0 ci::;tenlJ c,n!:y nl wnie place;;, AJ the ~ame time, SFFD"::;, 
42 iu:e e11git1e1 wiH ahn,c,;;t certainly r1ot be able ID re:.;p,:,n<l tD all rhe po,t-eaitl1g'J-~:e fue::;, 

\Vim:h are e::;.tilluteJ to be ab.;:,m 100 or.1 an~rnge {'<i:ith a 10% cl11n,ce of as n.uny a:::; 1~0} for 
tbe m.:;;gnitude 7, 9 Sru1 ;\.11:irea:, es:ern::. -~ a n!ii'Jlt, the n:et!ic,dc,logy emp'.oyed bere e~l!.illate::; 
igmt1011',, 'buildmg ilmnt ai·eaii a:i1,d dolfar fo~o;e:; f,::,r the four :;ce:ia.n:, e';eut". The~e re;;u[t.'; are 
pre;;et~ied n1 Table A- 1 a:i; range'> withii1 w·hich bssec:; ',•.cill fall half {i,e., 50~ ii) 0f :be tuue 
(eoffe~pciudiiugl:,\. balfthe time the lo:.:ie:. '\\'il: be ouBiJe - tlrni G, ed1er rllOre or le;.1;) than the 
i~Hfkate<l rangea:: . 

Table .-\-1 
Bounds for Lo~se.~ (o Buildings d!ue to Fire Folloning Eartl1quake 

Ignitions 

15% -- 75t\·~ Cmuic.le11ce R:mge 

LOS$ 

$ '!)ilJlOIB 

Tot:il Burntt Building 
Floor :\rea 
m.iL Sq. fi. 

For example, for the l'l'!w 7_9 e1 •. ·e:1t, e~'.iem:iaty a fepeat of,he 1906 eanhquake. bs:.e:l \'.'ill ..:,n 
a,verage be about $7.6 bil1i,.::in, and half me t~ue ,,,:i,11 be more than $-U oillion ;rnd le:.:; tha:i 
$rn3 htllion. :\fore detailed re"ultJ are pr.c:,ented i:1 the report. bu: the :Jig:11ificance 0fthe:;e 
re:;ult~ i~. not ifi their preci~ion,. bu'! rather in their 0veraJ1 :nagn1tude. Tr,e m,.:•,del prc,ducmg 
tf,e.:;e re~ults, \Vas validated by ;i;:iplu::ati,:sn tc, the 1989 1..0:112 ?neta e,·ent, and examined for 
methccfo.iogi,'.'.ai ru1d p-arametfic s,en~,ith,i:y, -.•:ith :;atbfo.::w,--y fe:.;u[b. 

A nruuber of opp01tunities ex.t~.t f,br reducing the foe ±0lh,\'ing eil11.bq1131~e ui San Fracei;;c.:,, 
bdud.ing further in1ptot·emeut:. ii, rel:iribiliry ofpcif..1:-eai1hqual-:e water ~upply, further ;;•.ippcn: 
fof :NERT, anci greater uaiim1g for thi; pr0ble1n 1:.:,=· SFE) o.ffi:::etii .:1nJ ft.refightee;. 
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PROPOSITION A 

FIRE PROTECTION SYSTEM IMPROVEMENT· BONDS, - YES 273 
1986. To Incur a bonded Indebtedness of $46,200,000 NO • 274-
for the Improvement of the fire protection system 
within the City and County of San Francisco. 

Analysis 
by Ballot Simplification Committee 

-THE WAY IT IS NOW: Since, the 1906 earthquake and 
fire, the San Francisco Fire Department has had pro
grains to·improve its fire protection system. A bond 
issue in 1977 paid for the most recent improvements, 

· including anextension of the high pressure firefight
ing water system which operates independently from 
the City's domestic water supply. However, there are 
still parts of the City which are not served by that high 

_ pressure system. 

THE PROPOSAL: Proposition A would authorize the 
~ity to borrow $46,200,000 by issuing general obliga
tion bonds. This money would pay for improvements 

_ in· San Francisco's fire protection system. These 
improvements would include extending the high pres
sure system, construction of new cisterns in residen--

Controller's Statement on ''A'' 

City Controller John C. Farrell has issued the follow
ing statement on the fiscal impact of Proposition A: 

"Should the proposed Resolution be authorized and 
wtien all bonds shall have been issued on a twenty (20) 
year basis and after consideration of the interest rates 
related to current municipal bond sales, in· my opinion, 
it is estimated that approximate costs would be: 

Bond Rede~ption $46,200,000 
Bond Interest 38,808,000 · 
Debt Service Requirement $85,008,000 

''Base4 on a single bond sale and level redemption 
schedules, the average annual debt requirement for 
twenty-two (22) years would be $3,864,000 which 
amount is equivalent to approximately one and twenty 
hundreths cents ($0.0120) in the current tax rate." 

tial areas, installation of a high pressure pump station 
at Lake Merced, construction of an emergency opera
tions center, and other projects: The interest and prin
cipal on general obligation bonds are paid out of ~ax 
revenues. Proposition A would require an increase in 
the property tax. 

A YES VOTE MEANS: If you vote yes, you want San 
Francisco to issue general obligation bonds totalling 
$46,200,000 to make certain improvements in the 
City's fire protection system. 

A NO VOTE MEANS: If you vote no, you do not want 
San Francisco to issue bonds for these improvements 
in the City's fire protection system. 

_ How "N.' Got on the Ballot 
On July 28 and August 4 the Board of Supervisors voted 8-0 in 

favor of the ordinance placing Proposition A on the ballot. 
The ordinance was signed by Mayor Dianne Feinstein on August 

6. 

THE FULL LEGAL TEXT 
OF PROPOSITION A 

APPEARS ON PAGE 96 

NOTE: YOUR POLLING PLACE 
-. MAY HAVE CHANGED. 

PLEASE REFER TO MAILING 
LABEL ON BACK COVER. 

NO ARGUMENT WAS SUBMITTED AGAINST PROPOSITION A 
33 



Fire Protection· Bonds 
ARGUMENT IN FAVOR OF PROPOSITION A 

In 1906, as dawn was about to break on April 18, a giant earth
quake hit the City, touching off 52 separate fires. Those downtown 
swiftly joined in a huge conflagration that swept westward from the 
waterfront, leaving much of the City in ruins. 

If another major quake sti'ikes-(and seismic experts say it will, 
but they can't pinpoint when), the City must be prepared. 

Our firefighters must have sufficient water to fight spreading 
fires and quickly to control them. That's the only way our City will 
survive. 

In 1906, water mains broke and left the City defenseless. 
Proposition A will assure.adequate water in every neighborhood 

throughout the City.· 
Proposition A will provide $46 million in general obligation 

bonds to expand and improve emergency water supplies throughout 

the City. Residential areas will be provided with underground cis• 
terns, and the high-pressure water supply system will be extended. 
Suction hose connections to City lakes, San Francisco Bay and the 
Pacific Ocean will provide additional millions of gallons of water. 

These emergency fire-fighting water supplies are necessary to 
protect our homes, schools, hospitals, churches and other struc
tures from the threat of fire that inevitably comes with a monstrous 
quake. 

This increased fire protection will benefit the entire City and all 
who live, work and vist here. 

Vote Yes on Proposition A. 

Dianne Feinstein, Mayor 

·ARGUMENT IN FAVOR OF PROPOSITION A 
As a· result of the earthquake and fire in 1906, San Francisco 

suffered great destruction and devastation from the conflagration 
which followed, including the destruction of28,000 buildings. 

Due to broken water mains caused by the earthquake, the San 
Francisco Fire Department was unable to stop the fire from getting 
out of control. 

·Proposition A will provide for the expansion of a high pressure 
fire-fighting water system to the residential districts of the City, 
which will be critical in emergency situations. 

Underground cisterns also will be conslructed in the outer 
residential districts to provide emergency water supply in areas not 
served by the high pressure system. 

High.pressure system gate valves will be motorized with emer
gency battery powerpacks so they can be opened and closed in an 
emergency when normal power is disrupted. 

Suction connections will be provided to San Francisco Bay, the 
Pacific Ocean, and City lakes so that fire department pumpers can 
quickly connect and pump water from these large bodies of water to 
any fires. 

A pumping station for the high pressure system will be con-

structed at Lake Merced to provide an important source of water 
from the western part of the City. 

An ~mergency Operations Center will he built to provide a com
mand center for operations· in earthquakes and other major 
disasters. 
· The recent fire and explosion in the Hunter's Point district dem

onstrated the critical need for water supplies in a major fire. The 
broken water main caused·by the explosion severely hampered the 
Fire Department in controlling this major fire. This is an example 
of what can happen wheri normal water supplies are disrupted. 

Increased earthquake activity in California demonstrates the im
portance of this Proposition. 

The fire department can function only if an adequate water sup
ply exists. Proposition A, will provide an emergency fire-fighting 
water supply for the City, and ensure _that fires will not get ou·t of 
control due to lack of water, following an earthquake. 

We urge all citizens to vote yes on Proposition A. This is protec
tion for your home and y~ur City. · 

-Submitted by the Board· of Supervisors 

ARGUMENT IN FAVOR OF PROPOSITION A .. 
The Fire Commission and Chief of Department urge a YES vote 

_on Propositon A-a $46.2 million Earthquake Preparedness 
Program. 

This construction Program is designed to provide an updated and 
expanded emergency water supply system so that all areas of the 
City and County of San Francisco will be protected in case ofa con
flagration following an e!lrthquake or other disaster. 

The major components of the Program are: high-pressure water 
supply extensions, underground cisterns, pumping station, emer
gency operations center, suction hose connections to the Bay and 

lakes, and a study to determine fire station reconstruction needs 
and their earthquake safety. 

Help the San Francisco Fire Department provide increased fire 
protection. VOTE YES ON PROPOSITION A. 

Henry E. Bennan, President, fire Commission 
C11rris McClain, Vice President, Fire Commission 
Jua11lra Del Carlo, Commissioner, Fire Commission 
Ric/1ard J. Guggenhlme, Commissioner, Firc,Commission 
Anne S. Howden, Commissioner, Piro Commission 
Emmet D. Condon, Chief of Depllrtmcnt · 

Argument, printed on thlo pogo oru the opinion ot tho outhora and have not been checked for accuracy by any otflclal agency. 
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Fire Protection Bd.nds 
ARGUMENT IN FAVOR OF PROPOSITION A 

San Franciscans will not forget, nor should_ they,· the tragic 
Bayview/Hunter's Point fire on April 4, 1986. Coincidentally, two 
earthquakes rocked the. Bay Area · in the w~ks . following -the 
Bayview fire. 

· Following the Bayview fire, I requested· Board of Supervisors 
hearings to investigate the adequacy of San Francisco's emergency 
water supply in the Bayview, -Ingleside, Balboa Terl'l!ce, Ocenn
view, Lakeside, Forest Hill, Crocker-Amazon, St. Francis Wood, 
West Portal, Diamond Heights, Visitacion Valley, Merced ~nor, 
Excelsior, Portola, Silver-Terrace, Miraloma Park, Forest Knolls, 
Inner Sunset, Lakeshore Acres, Monterey Height.-., and Outer Mis
sion neighborhoods, and to implement a program to correct defi
ciencies in our emergency firefighting capabilities. From these 
hearings and deliberations of the Fire Commission, Proposition A 
emerged. · 

VOTE YESJ)N A. 
Proposition A is a $46,200,000 general obligation bond issue to 

construct a comprehensive emergency water supply system and an 
emergency operations center for firefighting in the event of a 
disaster. · · 

That may seem like a lot of money, but it represents, in this case, 
a prudent, far-sighted investment in San Francisco's future. Unfor
tunately, we can't guarantee another Bayview-type fire won't hap
pen. But we can be better prepared if one does happen, and 
significantly reduce the risk to life and property in the Bayview, 
Hunter's Point, the Outer- Mission, and all of the West of Twin 
Peaks area: 

Please vote "Yes" on A. 

Quentin L. Knpp, Supervisor 

-ARGUMENT IN FAVOR OF PROPOSITION A 
Earthquakes are a major concern to all of us who live in Califor

nia, and a potential cause of disaster for San Francisco. Following 
a major earthquake it is highlylikely that multiple fires will occur. _ 
S_an Francisco with its highly congested blocks of wooden buildings 
would face a conflagration (fire storin), if a major earthquake 
caused water supplies to be disrupted. . 

· Proposition A, as an Earthquake Preparedness measure, is very 
important for San Francisco. It will provide for Emergency Water 
Supply necessary for fire fighting." 

' 

. , We urge all citizens to VOTE.YES ON PROPOSITION A, -~. . 

Bruce Bolt, Professor of Sei~niology 
Karl V. Steinbrugge, Past-Chairman 

California Seismic Safety Commission 
Charles Scawthom, · Structural Engineer 
Joe J, Litehiser, Sei_smoiogist 
Donald H. Cheu, M.D., Vice Chairman 

Governor's Earthquake Tusk Force 

ARGUMENT IN FAVOR OF PROPOSITION A 
-
_ We support this important Earthquake Preparedness Program. 
VOTtii:YES ON PROPOSITION A. 
Willie L, Browri, Jr., Speaker of Assembly 
Michael Hennessey, Sheriff 
Morris .lkmstein, President, Airports Commission 
Douglas Engmann, Commissioner, Board of Permit Appeals 
E, L. ~lend, President 
Anne Halstead, Commissioner, Port Commission 

Thomas E. Hom, Prcsident,'War Memorial Board of Trustees · 
Melvin D. Lee, Commissioner, Redevelopment Commission 
Roben J. McCarthy, Vice President, Board .or hnnit Appeals 
Al Nelder, Commissioner, Police Commission 
Michael Salama, Member, S.P. Parking Commission 
William K. Coblentz, Attorney 
Gordon J. Lau, AttomcY, 
Stel'i!n i: Swig, Attorney 

ARGUMENT IN FAVOR OF PROPOSITION A 
Fire. Protection for San Francisco's neighborhoods is a vitalfac

tor. Emergency Water Supplies for fire fighting are necessary so 
that the · Fire Department can provide ample protection to our 
homes in the event an earthquake damages water mains as occurred 
in 1906. · · 

Proposition A will ex.pnrid. and improve the Fire Department's 
Emergency Water Supplies. 

• Suction hose connections for pumpers will be provided to City 
lakes, S.F. Bay and Pacific Ocean. 

• Underground cisterns will be provided in residential areas. 
• The High-Pressure System will be ex.tended to outer residen-

tial districts. 
_ The cost of Proposi~iori A is .0120 cent ·per $100 valuation on the 

property tax;· this means a home valued at $150,000 would pay 
$17.16 per year for this protection. This is highly cost effective in-
surance for our homes. : -

We urge nil citizens to VOTE YES ON PROPOSITION A, 

Mari:uerlte A. llbrren 
James J. Jffi/sh, Jr. · 
Dorothy .Agnes McDougall 
Andrew Jones 
Geof81! L. Newkirk 

Jess T. Esteva 
Dolph Andrews 
Norman v. Htch.rler 
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Fire .Protection Bonds 
ARGU.MENT IN FAVOR OF PROPOSITION A 

Fire Protection and Earthquake Preparedness concern all school 
· officials in San Francisco. 

Proposition A is an important program that will provide Erner-. 
gency Water Supplies For Fire Fighting throughout the City. 

When a major earthquake strikes, the Fire Department must have 
a dependable water supply to protect our families, homes and 
schools. 

Earthquakes cannot be stopped, but we must have water to stop 
the fires that will occur. 

We ask all- citizens to join us and VOTE. YES ON PROPO
SITION A. 
Myru A. Kopf, President, Bourd of Education 
A. Richard Cerbatos, Vice President, Board of Education 
Ubby Denebeim, Member, Board of Education 
JaAnne Miller, Member, Board of Education 
Benjamin 1bm, Member, Board of Education 
Sodonia M. Wilson, Member, Board of Education 
Rosario Anaya, Member, Board of Education 
Ernest C Ayala, President, S.F. Community College Board 

. Al Vidal, Principal, Washington High School 

ARGUMENT IN FAVOR OF PROPOSITION A 
Improved and expanded Emergency Water Supplies for fire 

fighting in San Francisco are a necessary factor to prevent another 
conflagration (fire storm) from sweeping the City as occurred in 
1906. 

Our central ·business and financial districts are the economic 
heart of the City; the residential districts contain the homes of our 
citizens. 

Proposition A provides increased fire protection to our high-rise 

buildings and our homes., 
Earthquake preparedness and protection from the ravages of fire 

concern us all. As civic leaders of San Francisco we urge all 
citizens to VOTE YES ON PROPOSITON A~ 

Lee Dolson, General Manager, Downtown Association 
· James R. Bronkema, President, Embarcadero Center 

ARGUMENT IN FAVOR OF PROPOSITION A 
We can bet that most of you have seen the circles of bricks encom-

. passing certain intersections in some neighborhoods in San Fran
cisco. These circles mark underground water cisterns that were 
constructed "after" the devastating earthquake and fire in 1906. 
Many neighborhoods in San Francisco built after · 1912 are NOT 
serviced by this alternate water system. · 
· Proposition A would provide a City-wide emergency water sup

ply system to protect our homes and neighborhoods. 

We cannot ·prevent earthquakes but we can take prec{lution 
against fire ... the biggest threat to San Francisco . 

We urge a YES vote on Proposition A ... fire protection for our 
f.amilies no matter where they may be in our City. 

Nancy Honig 
Roxanne Mankin 
Jane McKaskle Murphy 
Bemlce E. Ayala 

Chtryl Arenwn 
Gi11a Moscone 
Jonnie B. Johnson 

ARGUMENT IN FAVOR OF. PRO~OSITION A 
Earthquake Preparedness and increased fire protection are of 

vital concern to all citizens of San Francisco. 
VOfE YES ON PROPOSITION A. · 

Robert Bacci 
Michael Bemick 
Susan Bierman 
Frank T. Blackb11rn 
Rev. Dr. Amos C Brown 
Sally Brunn 
Stafford B1ickley 
Michael Chan 

Charles D. Cresci 
Rosemary DeGregorlo 
1bdd Dickinson 
H. ~/ton Flynn 
Ron Hubennan 
Ralph Hurtado 
David Jenkins 
AgarJalcks 

Carole Migden 
Pvl/y V. Marshall 
A.licia Kung 
Thomas F. McDonough 
Tony Kilroy · 
Leroy King 
David Looman 
Christopher Martin 
PeterMez.ey 
Marilyn Miller 
Jeff Mor/ 
Sandy Mori 
Yoshlo Nakashima 

Mirchell Omerberg 
Ed1vard J. Phipps ·. 

· Undo Pvst 
Thelma Shelley 
Robert J. 1111/y 
Yori lffida 
Evelyn Wilson 
Prinsy Pa11zio lffiller 
Brnce W. Lilienthal 

, Jim Jlbchob 

ARGUMENT IN FAVOR OF PROPOSITION A 
Pure self interest dictates that we provide an abundant _and 

surplus supply of "fire protection" water for EVERY part of San 
Fruncisco, not just half of it! VOTE YES! 

W. E O'Keeffe, Sr., San Francisco Tuxpayers Association 
.\ 
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Fire .Protection Bonds 
ARGUMENT IN FAVOR OF PROPOSITION>A 

Emergency water supplies for fire fighting are vital for San Fran
cisco. On April 4, 1986, an explosion and fire · occurred in the 
Bayview District, causing nine deaths: The disrupted water supply 
caused by the explosion, severely hampered the Fire Department in 
controlling this fire. 

In the event of a major earthquake it is highly likely that water 
mains will be damaged throughout San Francisco. Proposition A 
will provide for 94 underground cisterns to be built in residential 
areas where few emergency water supplies now exist. The Bayview 

fire demonstrated the need for emergency water supplies for fire 
fighting. 

Protect your neighborhood and home. 

VOTE YES ON PROPOSITION A. 
Concerned Citizens for Improved Fire Protection · 
Michael frew, Chairmen 
John Holt 
Robert L. Kreuwerger 
Ed F. ltmerson · 

Michael S. Newman 
Mel S. Nel\lJJlan 
Jack-R. Brower 
August J. Nevolo 

ARGUMENT IN FAVOR OF P .. OPOSITION A 
San Franciscans remember what happened in 1906. The fires that 

occurred after the earthquake swept the City and left many thou
sands ofpeople homeless. 

Proposition A is a common sense program to provide Emer
gency Water Supplies for Fire Fighting throughout the City. This 
would ensure that fires would not get out of control due to lack of 
water supply. 

This $46.2 million bond issue n~eds a two-thirds vote. As a 
fooner member of the Board of Supervisors and ~~ighborhood 
businessman, I urge all citizens to vote for this important program. 
It is protection for your family, home and city at a very low cost; it 
makes sense in both human and economic terms. · 

VOI'E YES ON PROPOSITION A. 
John Barbagelata, Realtor 

ARGUMENT IN FAVOR OF PROPOSITION A 
- Proposition A assures San Francisco residents of on-going prep
aration which is the best defense against a major disaster
.earthquake, conflagration, or an explosion. 

San Francisco Fire Fighters regard this measure as the first:step 
.in the earthquake preparedness program. 

Control disaster with expanded fire protection! 
San Francisco Fire Fighters urges a YES vote on Proposition A. 

James T. Ferguson, President, 
San Francisco Fire Fighters Local 798 

ARGUMENT IN FAVOR OF PROPOSITION A 
Fire Protection is a serious cuncern for all citizens ·of San Fran-

. ciscq, We, the working Fire Chiefs of San Francisco are well aware 
of wiiat happened in 1906; when fires occurring after the great 
earthquake burned thousands of buildings and left over 200,000 
homeless . 

. Th.e quake caused hundreds of breaks in water mains and the lack. 
of water supplies prevented the Fire Department from controlling 
the fire. 
. We do not want this to happen again: 

Proposition A will provide Emergency Water Supplies for Fire 
Fightl[!g, The following installations will be placed in our neigh
borhoods to protec\ our homes. 

• 94 underground cisterns will be built. 
• 56 suction'hose connections for pumpers will be provided to 

City lakes, S.F. Bay and Pacific Ocean. 
• The High-Pressure System will be extended to residential 

areas. 

• Improvements to tanks, reservoirs, pump stations, including a 
new pump station at Lake Merced and an Emergency Operations 
Center. 

The recent fire in the Bayview District that took nine lives dem- .. 
onstrated how important water supplies can be. The damaged water 
supply caused by the fire and explosion seriously hampered Fire 
Department efforts to control this major fire. 

We as the working Fire Chiefs who actually run the day-to-day 
field operations in San Francisco urge ~11 citizens to support this 
important measure. 

VOTE YES ON J>ROPOSITION A. 

John W. Flaherty 
President, The San Francisco Fire Chiefs Association 
Gary J. 1brrel' 
Secretary, The San Francisco Fire Chiefs Associa.tion 

· ARGUMENT IN FAVOR OF PROPOSITION A 
Fire safety can be improved by voting FOR Proposition A and 

AGAINST BART director Eugene Garfinkle. BART's a fire trap. 
'Jbm Spinosa, BART Board candidate 

Argumonta printed on thl11 page are the opinion or the 11uthol'II and havo not been checked lor accuracy by any orrtclal agency. 
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Fire -Protection Bonds 
ARGUMENT IN FAVOR OF PROPOSITION A 

Earthqualce Preparedness ~nd Fire Protection llfe vital factors for · 
all citizens. ; . 

VOTE YES ON PROPOSITION A. 
,{ Cecil WIiiiams, Olide United Methodist Church 
Bob Burry, President, S,F, Police OfficenJ Association 
William Corvin, President, California StelllII Company 

J .. M. Eaneman, President, AMC Cancer Research B011rd of DirectonJ 
George Foos, Chairman, Great Western \ulue Centers . ,· 
Rev. John L .. Green, Choplain, S.F. Fin: Department . · 
Albert S. Samuels, fr., Past President; Market S1reet Projecl 
Harvey Ma11hews, Bll}'vicw-Hunter's Point Demcicnitic Club , · 
Arthur Goedewaagen, President, Su.nsct-Parkside Education & Action Commiltee 

ARGUMENT IN FAVOR OF PROPOSITION A · · 
Prior to the Great Earthquake and Fire of 1906, San Francisco 

Fire Chiefs had always insisted the City was riot prepared for a 
major disaster. History proved them correct. Today, 80 years later, 
San Francisco's preparation is still not adequate. 

When each of us was Chief of Department, we emphasized the 
need for the additional preparedness necessary to prevent a sweep
ing fire stor.m or catastrophic disaster. That state of preparedness 
has yet to be attained. However, Proposition A offers a once-in-a
life opportunity to protect life and property, thmugh preparation, at 
an extremely minimal cost. This opportunity should not be missed. 

Proposition A will provide the nec,essary water supplies vital to 
preventing another conflagration of the 1906 magnitude! 

Proposition A will expand the high-pressure firefighting water 

supply system beyond the commercial· areas into the residential 
neighborhoods! 
- Proposition A will greatly improve fire defenses not only in the 

western part of San Francisco but City-wide as welll 
Proposition A will ensure that San Francisc~ is no longer one of 

the few remaining major cities with a sub~standard Emergency 
Operations Center for.command•and control during disasters and 
earthquakes! 

As former San Francisco ,Fire Chiefs, we urge you to VOTE 
"YES" ON PROPOSITION A., . ' 
William R Murray, Chief, San Francisco Fire Department, Retired 
Keith P. Ca/den, Chief, San Francisco Fire Department, Retired 
Andrew C. Casper, Chief, San Francisco .Fire Department, Retired. 

ARGUMENT IN FAVOR OF PROPOSITION A 
• Yes on Proposition A. 
• Local fire ~hiefs have· warned about. grave BAR'I: fire catas-

trophe dangers. End disregard of public safety: 
- San Franciscans for BART•Safety 

ARGUMENT IN FAVOR OF PROPOSITION A 
· This is a vital issue for S!in Francisco. Emergency Water Sup

plies for Fire Flghtfng must be provided throughout the City. 
Many fires will occur if a major earthquake strikes San 

Francisco. 
. The Fire Department needs a water suply to prevent a conflagra

. tion (fire storm) from occurring again, as it did in 1906. 
Earthquakes are a geologic fact of life and ca·nnot be prevented, 

but we can prepare for the fires that ·wm occur, this makes sense for 
all citizens. 

VOTE YES ON PROPOSITION A. 

Philip S. Day, Jr. 
Director, San Francisco Office of Emergency Services 

Richard Eisner, Earthquake Preparedness Consultant 
Jelena Pantelic, Chairperson, Disaster Preparedness Committee . 
Joe Posil/ico, Emergency Services, Salvation Army 
Peter Ashen, Disaster Director, American Red Cross 

. ARGUMENT IN FAVOR OF PROPOSITION A . 
San Francisco Council of Civic Organizations endorsements: 
Proposition A.;.,.. YES 
Proposition M- YES 

Terence Faulkner 
President, San Francisco Council of Civic Organizatio11s 

ARGUMENT IN FAVOR OF PROPOSITION A 
Earthquake Preparedness and providing Emergency Water Sup

plies for Fire Fighting are of vital importance to San Francisco. 
VOfE YES ON PROPOSITION A. 

Donald J. Blrrer, Director of Public Worka 
Fronk M. Jordan, Chief of Police 

Dean Macr/s, Director of Plnnnlng 
Rudy Nothenberg, Ocncml Mnnugcr, Public Utilities 
William Stead, Ocncrnl Munugcr, Municlpul Rall~uy 
David Werdegar, ·M, D. M. P. H,, Director of Public 'Hcnlth 
James D. Cooney, Gcncml Munugcr, S.F. Wutcr Dcpmtmcnt 
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Victor Makras, President 

FIRE COMMISSION 
City and County of San Francisco 

Gavin Newsom, Mayor 

Stephen A. Nakajo, Vice President 

George Lau, Commissioner 

Andrea Evans, Commissioner 

698 Second Street 
San Francisco, CA 94107 
Telephone 415.558.3451 

Fax 415.558.3413 
Monica Quattrin, Commission Secretary 

SAN FRANCISCO FIRE COMMISSION 

RESOLUTION 2010-01 

ENCOURAGING THE FIRE DEPARTMENT TO PURSUE GRANT FUNDING IN THE AMOUNT 
OF $9.785 MfLLION FROM THE FEDERAL GOVERNMENT, TO EXPAND THE DEPARTMENT'S 
PORTABLE WATER SUPPLY SYSTEM. 

WHEREAS, The uniformed employees of the San Francisco Fire Depatiment (SFFD) respond to 
approximately 100,000 incidents a year; and, 

WHEREAS, It is the responsibility of the SFFD and its members to protect the lives and propetiy of the 
citizens of San Francisco from the effects of natural disasters; and, 

WHEREAS, The United States Geological Survey has issued increasingly frequent warnings of the high 
probability of a potentially catastrophic earthquake in the San Francisco Bay Area during the next thirty 
years; and, 

WHEREAS, World renowned scientists, whose area of expe1iise is the modeling of the destructive effects 
of earthquakes on underground infrastructure, have identified the domestic water system of San Francisco 
as highly vulnerable to catastrophic failure in the event of a major Bay Area earthquake; and, 

WHEREAS, World renowned scientists, whose area of expe1tise is the modeling of the spread of fire 
following earthquakes in modern urban settings, have predicted that there is a high likelihood that San 
Francisco will be subject to multiple simultaneous conflagrations following a major Bay Area earthquake; 
and, 

WHEREAS, The assessed value of the real estate in San Francisco subject to property taxation exceeds 
$100 billion; and, 

WHEREAS, The spread of fire following earthquakes in a modern urban setting typically is responsible 
for as much as 75% of the total dollar loss that results; and, 

WHEREAS, Loss of life following an earthquake in a modem urban setting is greatly exacerbated by the 
effects of resultant fires in buildings where occupants have been trapped by structural collapse; and, 

WHEREAS, The Auxiliary Water Supply System does not cover the entire geographic areas of the City 
and County of San Francisco; and, 



WHEREAS, The SFFD's P01table Water Supply System has been proven effective in the above-ground 
transmission of water for fire fighting purposes; and, 

WHEREAS, The Portable Water Supply System works in conjunction with and can supplement the 
existing Auxilia1y Water Supply System, and therefore the P01table Water Supply System is capable of 
partially mitigating the possible lack of domestic water system availability following a major earthquake; 
and, 

WHEREAS, the number of units currently comprising the SFFD's existing Portable Water Supply System 
is not adequate to supply all areas of San Francisco where the Auxilia1y Water Supply System does not 
extend; and 

WHEREAS, the proposed design for expanding the P01table Water Supply System has been shown to be 
a highly cost effective and functionally adaptable method of providing the means by which firefighters 
can attack multiple conflagrations simultaneously; 

WHEREAS, the SFFD is working with Senator Dianne Feinstein and Speaker of the House Nancy Pelosi 
in seeking these grant funds, now therefore, be it 

RESOLVED, That the Fire Commission encourages the Fire Department to actively pursue grant funds in 
the amount of $9.785 million from the Federal government, to expand the Portable Water Supply System 
and train SFFD uniformed members, the Fire Reserve, and other members of the community who may 
assist the SFFD in times of disaster. 

Adopted at the Regular Meeting of the San Francisco Fire Commission on January 14, 2010. 

Ayes: 
Nays: 

4 (Makras, Nakajo, Lau, Evans) 
0 

Monica Quattrin, Commission Secretary 
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Frequently Asked Questions -
Fire Suppression Water Systems Services of the San Francisco Public UtiHties Commission 

The Auxiliary Water Supply System (AWSS) is a non-potable fire-suppression water system that was built the 
decade following the catastrophic 1906 San Francisco earthquake. The purpose of the AWSS is to provide the 
San Francisco Fire Department (SFFD) with a high-pressure fire suppression water system that can be utilized 
during large fires. The system is vital for protection against the loss of life, homes, and businesses from fire 
following an earthquake and non-earthquake multiple-alarm fires. 

There are two aspects of the AWSS that are critical to its success: 

1. Distribution infrastructure: The AWSS consists of over 135 miles of high-pressure pipeline and 
hydrants. The system utilizes approximately 30 seismically-reliable motorized valves, allowing the 
SFPUC to valve off sections of the system, to ensure that pressure is maintained in areas where 
fires are occurring. 

2. The water supply that feeds into the AWSS distribution infrastructure. The primary source of 
the AWSS is the SFPUC's Hetch Hetchy Water System. 

The original AWSS system consisted of three reservoirs and two seawater pumping stations. Their capacities: 

• 10.5 million gallon Twin Peaks Reservoir, 

• 0.5 million gallon Ashbury Heights Tank, and 

• 0.75 million gallon Jones Street Tank. 

• Seawater pump station #1: 10,000 GPM (located in SOMA) 

• Seawater pump station #2: 10,000 GPM (located near Aquatic Park) 

In 2010, the management of the AWSS was transferred to the San Francisco Public Utilities Commission 
(SFPUC). A shared goal of the SFPUC and SFFD is doing the following to expand and improve the reliability of 
the water supply serving the AWSS. The agencies have undertaken the following to do so: 

• 95% completion of the $4.8 billion Water System Improvement Program (WSIP), providing robust 
seismic upgrades to the pipelines, reservoirs, and infrastructure that supply water to San Francisco 
and the greater Bay Area; 

• Added a larger pipe to increase the speed of re-filling the Twin Peaks reservoir from the 11 million 
gallon Summit Reservoir; 

• Connecting the 70 million gallon South Basin of the University Mound Reservoir to AWSS 
(expected completion in 2018); 

• Replaced the engines and installed remote control capabilities for Seawater pump station #1 to allow 
for remote operation; 

• Structural and seismic upgrades of Seawater pump station #2 (expected completion in 2020); 

• Designing the installation of a pump station at Lake Merced to feed into the AWSS in the future if 

funding is available; 



• Analyzing the usage of the 90 million gallon North Basin of Sunset Reservoir as a water Supply for a 
Potable AWSS in the Sunset and Richmond Districts; and 

• Investigating the installation of a seawater pump station at Ocean Beach to serve as a secondary 
source of water for fire suppression for the Sunset and Richmond Districts. 

In addition to the AWSS, the SFPUC's low-pressure drinking water system and its low-pressure hydrants, as well 
as approximately 180 cisterns throughout San Francisco, can be pumped and utilized by SFFD Fire Trucks for 
fire-suppression. 

The AWSS was built after the 1906 earthquake, and its location, primarily in the northeast portion of 
San Francisco, corresponds to the location of the central business district and the majority of the city's 
population at that time. 

The San Francisco Public Utilities Commission (SFPUC), SFFD, and San Francisco Public Works (SFPW) are 
committed to increasing fire protection throughout San Francisco. Since the passage of the Earthquake Safety 
and Emergency Response Bond in 2010, the three agencies have been implementing projects to improve the 
system's seismic reliability and range of coverage. The three agencies will continue to implement projects 
utilizing new and proven technologies that improve upon the original system design. There have been many 
advancements in earthquake resistant pipeline design and materials, hydrants, and seismic valves since the 
early 1900s, and the SFPUC intends to use the best possible technology available to meet the performance 
standards of the SFFD. Please standby for future updates to the SFPUC web page for images, graphics, and 
maps showcasing the original AWSS system, recent upgrades, and future projects. 

The SFFD owned and managed the AWSS and the fire hydrants on the potable water system from the early 
1900s until 2010. During this time the SFFD collaborated with staff from San Francisco Public Works (SFPW) 
to implement upgrades to the system. In 2010, the AWSS was transferred to the SFPUC, the City's experts in 
water supply piping systems. By bringing in the SFPUC to work with SFFD and SFPW, City leaders created an 
interagency team with all of the expertise needed to manage, operate, and update the AWSS. 

The SFFD is considered the end user of the system, and therefore system improvements and expansion 
completed by SFPUC must meet the rigorous and high-quality standards of the SFFD. The SFFD and SFPUC 
meet monthly to discuss operations of the AWSS, report on maintenance activities, review capital and 
developmental project design and status, and communicate on policies and procedures that affect both 
departments. 

This partnership presents the best of both worlds for San Franciscans. The women and men of SFFD are 
internationally-recognized for their expertise, experience, and bravery in fighting fires. Similarly, the SFPUC, 
with its Hetch Hetchy Water System, is recognized as one of the top water agencies in the world. The SFPUC 
has hundreds of engineers that are experts in designing, expanding, and improving water systems. Additionally, 
the SFPUC has over 80 plumbers and dozens of construction management experts in-house that are dedicated 
to providing high-quality maintenance and oversight of the construction projects needed to keep the AWSS 
functioning for the SFFD's use. 

With the two agencies working together, in partnership with SFPW, the City of San Francisco has the experts it 
needs to successfully operate, expand, and improve the AWSS. 



When the SFPUC took over control of the system, the agency worked with SFFD to complete a review of all 
existing facilities and a comprehensive Planning Study. 

The analysis modeled the hydraulic reliability of the existing AWSS after a major earthquake. In this context of 
this study, hydraulic reliability is defined as the percentage of the water needed by SFFD to fight fires that would 
be met by the AWSS and other sources after a 7.8 earthquake on the San Andreas Fault. 

Our analysis showed that the 2010 AWSS was 47% reliable, and thus only able to provide about half of the 
water needed for city-wide firefighting following a 7.8 earthquake. Utilizing this information, the SFPUC, SFFD, 
and SFPW identified projects that would increase system reliability and could be funded by the 2010 and 2014 
Earthquake Safety and Emergency Response (ESER) Bonds authorized by San Francisco voters. Decisions on 
which projects to implement utilizing bond funds are based on a given project's ability to improve the reliability 
score for the Fire Response Area that the given project serves and to increase the likelihood of delivering 
water after an earthquake. 

Bond-funded projects make seismic upgrades to the system and repair, replace, and extend system 
components to increase the ability to provide adequate water for firefighting. Funding is allocated to repair, 
replace, and extend system components to improve the ability to provide adequate water for firefighting 
purposes following a major earthquake and during multiple-alarm fires from other causes. This includes 
repairs and upgrades to core facilities, pipelines, and tunnels, and construction of new cisterns. 

The following projects have been completed utilizing the funds from the 2010 and 2014 bonds: 

• Installation of 30 new cisterns (with 15 of these cisterns installed in the Sunset and 
Richmond districts); 

• Reliability upgrades at the three primary source supplies - Twin Peaks Reservoir, Ashbury Heights Tank, 
and Jones Street Tank; 

• Added a larger pipe to increase the speed of re-filling the Twin Peaks reservoir from the 11 million 
gallon Summit Reservoir; 

• Replaced the engines and installed remote control capabilities for Seawater pump station #1 to allow 
for remote operation; 

• 6 pipeline and tunnel projects. 

The following projects are in construction and/or design phase: 

• Connecting the 70 million gallon South Basin of the University Mound Reservoir to AWSS 
(expected completion in 2018); 

• 16 pipeline and tunnel projects; 

• Motorizing critical seismically-reliable valves for remote control, and improving the electronic control 
system of the valves; and 

• Structural and seismic upgrades of Seawater pump station #2 (expected completion in 2020); 

• Designing the installation of a pump station at Lake Merced to feed into the AWSS in the future if 
funding is available; 

• Preliminary analysis for a Potable AWSS for the Sunset and Richmond Districts. Additional 
information on that system can be found in questions 6-11. 

Once fully completed, the projects implemented with the ESER 2010 bond funds will increase the citywide 
reliability score from 47% to 67%. The full completion of the projects implemented with the ESER 2014 bond 
funds will increase the citywide reliability score from 67% to 87%. Construction of additional recommended 
future projects will increase the citywide reliability score to 96%. 



Overseeing the selection and implementation of AWSS projects is the Management Oversight Committee 
consisting of SFPUC General Manager Harlan Kelly, SFFD Chief Joanne Hayes-White, SFPW Director Mohammed 
Nuru, and SFPUC Assistant General Manager of Water Steve Ritchie. 

The San Francisco Capital Planning Committee, consisting of the City Administrator and including the President 
of the Board of Supervisors, the Mayor's Budget Director, the Controller, the City Planning Director, the Director 
of Public Works, the Airport Director, the Executive Director of the Municipal Transportation Agency, the General 
Manager of the Public Utilities System, the General Manager of the Recreation and Parks Department, and the 
Executive Director of the Port of San Francisco, reviews the progress and implementation of AWSS capital 
projects. Capital Planning Committee meetings are open to the public. Please find more info at the 
Committee's webpage. 

The word "potable" is defined as "safe to drink". The Potable AWSS currently under analysis will connect to the 
90 million gallon North Basin of the Sunset Reservoir, and will provide a high-pressure firefighting system for 
the SFFD to fight fires in the Richmond and Sunset Districts. The Potable AWSS will meet the same rigoro!lls 
standards required by SFFD to fight large fires, and will utilize the same earthquake resistant pipes, 
seismically-reliable valves, hydrants, and components utilized by the AWSS, and therefore will be desig111ed 
to function at the high-pressure level req1.1ired by SFFD. The Potable AWSS project is currently in the planning 
and analysis phase. The SFPUC will work with SFFD to design the system with operational capabilities and 
design criteria standards equal to or exceeding the existing AWSS. 

The Potable AWSS will also have roughly 5 connections to potable water pipes in the Sunset and Richmond 
districts. These connections will utilize the same valves as the 30 valves the existing AWSS currently uses 
to isolate sections of the AWSS to maintain system pressure. Additionally, these 5 valves will be tested at the 
same schedule as the existing valves to ensure their performance during an incident. During non-fire events, 
the Potable AWSS pipeline will be one of many pipes supplying drinking water to the Richmond and Sunset 
districts. 

In the event of a major fire, the approximately five isolation valves will be closed automatically, remotely, or 
manually, which are the same methods that the 30 valves on the existing AWSS utilize. These five isolation 
valves will be closed so that the Potable AWSS will be disconnected from the City's low-pressure water system 
and therefore can provide reliable high-pressure water for fire-fighting. If the Potable AWSS is isolated for 
firefighting use, homes and businesses will continue to be served by other redundant low-pressure drinking 
water distribution pipes, assuming that those low-pressure pipes have not incurred numerous breaks and leaks 
during the earthquake. 

An additional benefit of the Potable AWSS is that it will be designed and constructed to meet required AWSS 
performance standards, and the system will be rated to meet drinking water standards. This means that after 
firefighting following an earthquake, the Potable AWSS will be able to provide drinking water to the Sunset and 
Richmond Districts even if the City's low-pressure drinking water distribution system incurs numerous breaks 
and leaks. 



Yes. The Potable AWSS will be designed to meet all SFFD performance requirements. The SFFD will not reduce 
or lower their robust performance standards, and therefore the SFPUC must design, construct, maintain, and 
operate the Potable AWSS system to meet these standards. The SFPUC is currently working in conjunction with 
SFFD to design a system that will have pressure and performance capabilities equal to or exceeding AWSS. 

Yes. The Potable AWSS will use earthquake resistant piping that is equal or better than the current AWSS piping 
design standard. Additionally, the Potable AWSS will utilize the same seismically-reliable valves as the 30 
existing valves currently utilized by the AWSS to isolate sections of the system to ensure supply reliability in 
areas with fires. The hydrants utilized will also be the same as the existing AWSS. All of these components will 
be able to property function at the high-pressure levels required by SFFD. 

The potable AWSS will be isolated after an earthquake from the remainder of the distribution system by 
seismically-reliable motorized valves using the same method and equipment as current AWSS valves. All valves, 
future and existing, have redundant safeguards and a maintenance program that will ensure their performance. 
The valves can be operated manually if the valve actuators fail, just like the existing AWSS motorized valves. 
The valves are utilized by the existing AWSS and the future Potable AWSS to isolate sections of pipe to ensure 
that the systems provide the water supply and pressure needed by SFFD to fight big fires. 

The quantity of the motorized valves on the future Potable AWSS will be dependent on the length of the Potable 
AWSS pipeline constructed, but is anticipated to be approximately 5 valves. 

Only one other city in the world, Vancouver, B.C. Canada, has been identified as having an isolated secondary 
firefighting system similar to the existing AWSS. Vancouver's system is less than 10 miles in length, while ours 
has over 135 miles. 

To our knowledge, all other cities rely on their low-pressure potable water system and hydrants for fire-fighting. 
In Japan, a country that has similar seismic risk to that of San Francisco, cities utilize a system similar to the 
proposed Potable AWSS. The Japanese system is designed similar to our proposed Potable AWSS - for fighting 
a large fire after an earthquake, seismically-reliable water transmission mains and hydrants are isolated from 
the rest of the distribution system using seismically-reliable valves. This allows the Japanese's seismically 
reliable mains to be increased in pressure and used for fire-fighting. After the fires are suppressed, the 
Japanese system is used to provide drinking water to residents and businesses. 

Recently a team of Japanese water engineers came to San Francisco to showcase the success of their piping 
system and their experience using Kubota pipes to SFPUC and SFFD staff. The Japanese team highlighted the 
success of their system and its piping in its utilization after earthquakes to fight fires. 

Japan's successful implementation and use of a system similar to the proposed Potable AWSS showcases that 
the approach and technology do work in fighting fires after a major earthquake. 



The North and South Basins have a combined capacity of 176 million gallons. The North Basin, with a capacity 
of 90 million gallons, will be connected to the Potable AWSS. The North Basin recently underwent a $64 million 
seismic upgrade, and is designed to withstand a 7.9 San Andreas Fault earthquake. It can be isolated from the 
South Basin, and therefore all 90 million gallons could be used for firefighting purposes. 

If firefighting requires a flow of 14,000 gallons per minute for the Sunset and Richmond districts, the 90 million 
gallon water supply in the North Basin of Sunset Reservoir will last for 4.5 days. This assumes that no 
additional water is added from the Hetch Hetchy Water System, which is very unlikely. Please see question 
#12 for additional info. 

During an emergency situation, the South basin of Sunset Reservoir will be isolated from the North Basin, 
allowing the North Basin to be used solely for firefighting purposes. The 86 million gallon South Basin will still 
be connected to the City's low-pressure drinking water distribution piping system so that residents and 
businesses can receive drinking water while fires are being fought. In an Earthquake situation, residents and 
businesses may not receive continuous drinking water from the South Basin as fires are being fought, if there 
are breaks and/or leaks in the low-pressure drinking water pipes that connect to the South Basin. After the fires 
are put out, the Potable AWSS, connected to the North Basin, will be able to provide drinking water to the 
Sunset and Richmond Districts, even if the City's low-pressure drinking water distribution system incurs 
numerous breaks and leaks. 

In 2008, seismic improvements to the North Basin of Sunset Reservoir were completed for $64 million under 
the SFPUC's Water System Improvement Program (WSIP). Also under the WSIP, seismic improvements were 
made on the pipelines leading to Sunset Reservoir. Thus, it is anticipated that the reservoir can be 
replenished from the Hetch Hetchiy Water System within 24 hours of a major seismic event. Therefore, 
the Hetch Hetchy Water System will be able to re-fill the North Basin of the Sunset Reservoir prior to the 
Potable AWSS draining it after 4.5 days of use. 

The Hetch Hetchy Water System consists of 9 reservoirs, capable of supplying up to 265 million gallons of water 
per day. The WSIP includes $4.8 billion in upgrades to the system, increasing its seismic reliability and ability to 
provide water to the Bay Area after a large earthquake. 

The primary water source for the existing AWSS is the 10 million gallon Twin Peaks Reservoir, 0.5 million gallon 
Ash bury Heights Tank, and 0.75 million gallon Jones Street Tank. As part of the AWSS bond-funded projects, the 
Summit Reservoir, with its 11 million gallons of storage, can now be better used by the AWSS. This reservoir 
serves as a back-up, and would only be utilized by the AWSS during a large fire. 

If additional water sources are needed, there are 2 seawater pump stations on the east side of San Francisco 
that can be utilized to supply a back-up water supply to the AWSS. There have been no known uses of these 2 
stations during a fire since their installation in the early 1900s. 



The Sunset Reservoir North Basin, with its large capacity and seismic reliability, provides an excellent, existing 
supply that can be used for the proposed Potable AWSS at no additional cost to rate payers. This reservoir is 
nine times larger than the existing Twin Peaks reservoir, the primary source utilized by the AWSS. 

In the future, an existing SFPUC pump station at Lake Merced will be modified to pump Lake Merced water into 
new AWSS pipelines that will be installed by the Park Merced development project. Eventually, the Park Merced 
AWSS pipeline could be connected to the existing AWSS pipeline near Ocean Avenue. Current work will connect 
the 140 million gallon University Mound Reservoir to the existing AWSS. 

The SFPUC is also analyzing new seawater pump stations that could be developed along Ocean Beach and by 
Hunters Point Shipyard, and will provide updates to the public as the analysis is completed. These future pump 
stations could serve as back-up supplies for the AWSS and Potable AWSS. Please note that the Potable AWSS 
would have to be converted to an AWSS if seawater was used, which would cause the system to lose the benefit 
of being a seismically reliable potable water distribution system for the Sunset and Richmond Districts. 

The Potable AWSS is in the planning phase. Pipeline construction could begin in 2019 if the Management 
Oversite Committee gives direction to proceed with this project. SFPUC is requesting approval for funding of one 
mile of pipeline per year at $10 million per mile. Depending on the final length of Potable AWSS pipeline, the 
construction could be completed in four to eight years. A four-mile pipeline would take four years, while an 
eight-mile pipeline would take eight years. Each mile of pipeline installed provides significantly greater 
firefighting protection. 

Please note that because the Potable AWSS option provides potable water benefits to the Sunset and 
Richmond Districts, bond funding and SFPUC rate payer funds could be used to pay for its implementation. 

The same is not true if a traditional AWSS is deployed in the Sunset and Richmond Districts. Traditional AWSS 
systems can only utilize bond funding. Due to this distinction, a traditional AWSS would likely have a longer 
implementation timeline than a Potable AWSS because there is not enough bond funding in place to complete a 
traditional AWSS at this time. A Potable AWSS project could begin implementation more quickly using SFPUC 
rate payer funds. 

As new developments and population growth occur in San Francisco, the water required for firefighting to 
address post-earthquake fires may change. SFPUC is modelling the effects of new developments on AWSS 
capacity requirements, both within the new developments and in the City as a whole. The SFPUC and SFFD are 
working together to specify new AWSS piping and hydrants required within the new developments. Additionally, 
developers are required to contribute financing towards, or construct, AWSS facilities such as pipelines or pump 
stations, for additional firefighting needs. These requirements are specified in the Development Agreements 
approved by the Board of Supervisors for new, large development projects. 
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Emergency Firefighting Water System Printed 2/26/2019 @ 3:23 PM 
2010 & 2014 Earthquake Safety & Emergency Response Bonds 

C: 

0 0 ... C: i C: 
C: 0 - C: a. 0 
Q) "O :g ~ 0 E "O 

"O :;; E ... ... - Q) .l!l (.) Ol Q) <ti E 
C: ... 0 ~ C: ::, 

... 
C: <ti~ 

Q) (.) 

·1: C: ... :!: u iii 0 a. ~~ g Ol ~~ tJ) 
... a. 

(.) .s-C: ·;;; C: ~ E iii C: tJ) E a. C: C: 
<ti Q) 0 "O 0 ::, 0 C: OS 0 0 U. 0 0 

Project Name a: Cl a: iii u tn (.) u::: u a. (..) Total (/) (..) (..) 

Cisterns 0 0 0 0 0 0 0 0 30 30 
Physical Plant 3 0 0 2 0 0 0 1 4 10 
Ashbury Tank 1 

Jones Street Tank 1 
Lake Merced Pumping Station - conventional AWSS 1 

Lake Merced Pumping Station - potable AWSS 1 
Pumping Station 1 1 
Pumping Station 2 1 

Twin Peaks Reservoir 1 
Twin Peaks Reservoir Joint Sealing 1 

Sunset Reservoir Pumping Station - potable AWSS 1 
University Mound Pumping Station - conventional AWSS 1 

Pipelines & Tunnels 1 2 2 3 0 0 5 6 9 28 
4th Street Connection 1 

Clarendon Supply 1 
Control System 1 

Fillmore & Haight 1 ✓ 

Fort Mason Pier 2 Seawater Manifold 1 
Jones Street Tank Valves 1 

Pipeline Repairs 1 
Planning Study (CS-199) 1 
Pumping Station 1 Tunnel 1 

Seawater Fireboat Manifolds Evaluation 1 
Seawater Suction Connections 1 

Street Valve Motorization 1 
Twin Peaks Reservoir 16" Supply 1 

19th Avenue Pipeline 1 ✓ 

Ashbury Bypass Pipeline 1 ✓ 

Candlestick Point - Carroll Avenue 1 
Columbus & Green Pipeline 1 ✓ 

FWSS - Lake Merced 1 
FWSS - McLaren Park Tanks 1 

FWSS - Street Crossings 1 
FWSS - Sunset Reservoir 1 

Ingleside Pipeline 1 
Irving Street Pipeline 1 .,, 
Lake Merced Pipeline 1 
Mariposa TFB Pipeline 1 

TFB Mission Rock - South Pipeline 1 
Westside Potable AWSS Pipeline 1 

University Mound East Pipeline 1 
Assessments 0 0 0 0 0 0 0 0 12 12 

Ashbury Heights Valve House Evaluation 1 
Jones Street Tank Generator Foundation Evaluation 1 

Jones Street Tank Retaining Walls Assessment 1 
Jones Street Tank Valve House Evaluation 1 

ESER 2014 Project Recommendations 1 
Pipeline Network Surge Analysis 1 

Pumping Station 1 Foundation & Well Evaluation 1 
Pumping Station 1 Tunnel Evaluation (PS1 to bay) 1 
Pumping Station 2 Discharge Tunnels Evaluation 1 

Pumping Station 2 Well Evaluation 1 
Twin Peaks Reservoir Forebays Evaluation 1 

Twin Peaks Reservoir Tunnel Evaluation 1 
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C: 

0 .Q 

i: C: QI C: 
0 - C: a. .Q Q) "O n ~ 0 "O 

E ... ... ·- E "O Q) .l!l 0 Ol Q) <ti E 
C: ... 0 ~ C: ::, 0 C: <ti~ Q) 

·1: C: ... :!: u G) 0 a. ... <ti 
Ol ::, <( ... a. .s- ~ ...... C: ·;;; tJ) i E iii (.) 

E 
tJ) ... 

(.) - C: C: tJ) a. C: C: 
<ti Q) 0 "O 0 ::, 0 C: <ti 0 0 U. 0 0 a: Cl a: iii u 1/) u ii: (..) a. (..) Total (/) u u 

Page 1 of 1 



Appendix P 



Candidate EFWS Projects 
5/8/2019 

Projects 

Pipeline Projects 
1 Conv. AWSS PL - Diamond Street 

2 Westside Seawater Supply PL 
3 Conv. AWSS PL - Lake Merced 

4 Conv. AWSS PL - College Hill Supply 

5 PEFWS 
6 Conv. AWSS PL - Ingleside (Phase 1) 
7 Conv. AWSS PL - Stanford Heights Supply 
8 Conv. AWSS PL - University Mound East 
9 Conv. AWSS PL - Ingleside (Phase 2) 

10 Conv. AWSS PL - University Mound West 
Subtotal Pipeline Projects 

Supply Projects 
1 Potable EFWS - Lake Merced PS 
2 Conv. AWSS Lake Merced PS 

3 Potable EFWS - Sunset PS 

4 Conv. AWSS University Mound PS 

5 Conv. AWSS Manifold - Pier 33-1/2 

6 PS1 Well 

7 Westside Seawater PS 
8 Conv. AWSS Manifold - Fort Mason Pier 1 
9 Conv. AWSS College Hill Supply PS 
10 Twin Peaks Forebays 
11 Twin Peaks Tunnel 

12 PS1 Tunnel (Phases 1 and 2) 
13 Conv. AWSS Stanford Heights Supply PS 
14 PS2 Discharge Tunnels 
15 PS2Well 

Subtotal Supply Projects 

Infirm Zone Projects 
1 Conv. AWSS PLs - Infirm Zone 7 
2 Conv. AWSS PLs - Infirm Zone 9 

3 Conv. AWSS PLs - Infirm Zone 3, 4, 5 

4 Conv. AWSS PLs - Infirm Zone 1, 2 

5 Conv. AWSS PLs - Infirm Zone 6 
6 Conv. AWSS PLs - Infirm Zone 8 
7 Conv. AWSS PLs - Infirm Zone 10 

Subtotal Infirm Zone Projects 

Other Projects 
1 Conv. AWSS PL - PIPE - Bryant & 11th 
2 Conv. AWSS PL - PIPE - Dolores & 20th 

3 Conv. AWSS PL - PIPE - Brannan St. 
4 Conv. AWSS PL - PIPE - Market St. 

5 Ashbury Valve House 
6 Jones St Generator Foundation 

7 Jones St Valve House 

8 PS2 Remote Operation and Engine Rep!. 

9 Miscellaneous Repairs 

10 Conv. AWSS PL - Surge Protection 
11 Conv. AWSS PL - Valve Renovation 

Subtotal Other Projects 

Development Projects 
1 Potrero PL 
2 Southern Area Supply Projects 

Subtotal Development Projects 

I Grand Total 

1) MW=Hydraulic power (MW) 
(1 MW= 1,341 hp) 

2) S=Scaling factor to lowest $/MW 

Project 
Cost {$M) 
(2018 $) 

4 

4 
34 
195 

6 
18 
23 

14 
19 

317 

40 
10 
34 
20 

5 
2 

8 
25 
6 
8 

13 
26 
5 
4 

206 

16 

10 
33 
32 
18 
7 
19 

135 

16 

9 
36 
28 

5 
1 
5 
12 

15 

4 
6 

136 

14 
166 
180 

974 

No. ofFRA's 
Hydraulic 

Project Scaling Factor 
Directly Cost/MW to Lowest 

Benefited 
Power(MW) 

($M) $/MW 

1 0.7 6 1 .0 
TBD 

1 0.1 25 4.2 
0 0.8 43 7.1 
8 4.1 44 7.3 
1 0.1 53 8.8 
0 0.3 60 10.1 
4 0.4 67 11.2 

1 0.2 78 13.0 
2 0.2 112 18.7 

6.8 

8 4.6 9 1.3 
2 1.5 7 1.0 
8 4.6 7 1.1 

10 2.6 8 1.2 

0 0.4 13 1.9 
0 0.1 13 2.1 

TBD 

0 0.4 21 3.1 
0 1.0 25 3.8 

0 0.2 26 3.9 
0 0.2 34 5.2 
0 0.3 43 6.6 

0 0.6 43 6.6 
0 0.1 67 10.3 
0 0.04 89 13.7 

16.8 

1 0.21 79 1.0 

1 0.03 320 4.1 
3 0.05 666 8.5 
2 0.04 790 10.1 
1 0.00 
1 0.00 
1 0.00 

0.3 

0 0.15 104 1 
0 0.05 197 1.9 
0 0.04 953 9.2 
0 0.03 871 8.4 
0 
0 
0 
0 

0 
0 

0 
0.3 

1 
5 

19 
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Carroll, John (BOS) 

From: 
Sent: 
To: 
Cc: 

Subject: 

Categories: 

Supervisors: 

Carroll, John (BOS) 
Thursday, July 25, 2019 3:49 PM 
BOS-Supervisors 

tiWMlii 

BOS-Legislative Aides; 'Calvillo, Angela (angela.calvillo@sfgov.org)'; Somera, Alisa (BOS); 
Civil Grand Jury; Kittler, Sophia (MYR); Karunaratne, Kanishka (MYR); Power, Andres (MYR); 
Ma, Sally (MYR); Peacock, Rebecca (MYR); Rosenfield, Ben (CON); Rydstrom, Todd (CON); 
Stevenson, Peg (CON); Lediju, Tonia (CON); Newman, Debra; Campbell, Severin (BUD); 
Holober, Reuben (BUD); Millman Tell, Jennifer (BUD); Rasha Harvey; Lori Campbell; Kelly, 
Naomi (ADM); Khaw, Lynn (ADM); Strong, Brian (ADM); Raphael, Deborah (ENV); Gallotta, 
Peter (ENV); Sheehan, Charles (ENV); Nicholson, Jeanine (FIR); Ludwig, Theresa (FIR); 
Nakajo, Stephen (FIR); Conefrey, Maureen (FIR); Kelly, Jr, Harlan (PUC); Ellis, Juliet (PUC); 
Scarpulla, John; Whitmore, Christopher (PUC); Caen, Ann Moller (PUC); Hood, Donna (PUC); 
Mchugh, Eileen (BOS); GIVNER, JON (CAT) 
2018-2019 Civil Grand Jury Report -Act Now Before it is Too Late: Aggressively Expand and 
Enhance Our High-Pressure Emergency Firefighting Water System 

190786, 190785 

Please find linked below the 2018-2019 Civil Grand Jury report, entitled: Act Now Before it is Too Late: 

Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System, as well as a press release 
memo from the Civil Grand Jury and an informational memo from the Clerk of the Board. 

Act Now Before it is Too Late: Aggressively Expand and Enhance Our High-Pressure Emergency 

Firefighting Water System 

Civil Grand Jury Press Release - July 17, 2019 

Clerk of the Board Memo - July 24, 2019 

I invite you to review the entire matter on our Legislative Research Center by following the link below: 

Board of Supervisors File No. 190785 

Thank you, 

John Carroll 

Assistant Clerk 

Board of Supervisors 

San Francisco City Hall, Room 244 

San Francisco, CA 94102 

(415) 554-4445 

Click here to complete a Board of Supervisors Customer Service Satisfaction form. 

The Legislative Research Center provides 24-hour access to Board of Supervisors legislation and archived matters since August 1998. 

Disclosures: Personal information that is provided in communications to the Board of Supervisors is subject to disclosure under the California Public Records Act and 
the San Francisco Sunshine Ordinance. Personal information provided will not be redacted. Members of the public are not required to provide personal identifying 
information when they communicate with the Board of Supervisors and its committees. All written or oral communications that members of the public submit to the 
Clerk's Office regarding pending legislation or hearings will be made available to all members of the public for inspection and copying. The Clerk's Office does not 
redact any information from these submissions. This means that personal information-including names, phone numbers, addresses and similar information that a 
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BOARD of SUPERVISORS 

City Hall 
·1 Dr. Carlton B. Goodlett Place, Room 244 

San Francisco 94102-4689 
Tel. No. 554-5184 
Fax No. 554-5163 

TDD/TTY No. 554-5227 

MEMORANDUM 

Date: July 24, 2019 

To: Honorable Members, Board of Supervisors . 
From: Angela Calvillo, Clerk of the Board 

Subject: 2018-2019 CIVIL GRAND JURY REPORT - Act Now Before it is Too Late: 
Aggressively Expand and Enhance Our High-Pressure Emergency 
Firefighting Water System 

On July 17, 2019, the 2018-2019 Civil Grand Jury issued a press release, publicly announcing 
issuance of their report, entitled: 

Act Now Before it is Too Late: Aggressively Expand and Enhance Our High
Pressure Emergency Firefighting Water System 

On July 18, 2019, the Civil Grand Jury issued an updated report, including appendices which we 
inadvertently omitted from the July 17 public release. 

Pursuant to California Penal Code, Sections 933 and 933.05, the Board must: 

1. Respond to the report within 90 days of receipt, or no later than October 15, 2019; and 
2. For each finding the Department response shall: 

• agree with the finding; or 
• disagree with the finding, wholly or partially, and explain why. 

3. For each recommendation the Department shall report that: 
• the recommendation has been implemented, with a summary of how it was 

implemented; 
• the recommendation has not been, but will be, implemented in the future, with a timeframe 

for implementation; 
• the recommendation requires further analysis, with an explanation of the scope of the 

analysis and timeframe of no more than six months from the date of release; or 
• the recommendation will not be implemented because it is not warranted or reasonable, 

with an explanation. 

Pursuant to San Francisco Administrative Code, Section 2.10, in coordination with the Committee 
Chair, the Clerk will schedule a public hearing before the Government Audit and Oversight 
Committee to allow the Board the necessary time to review and formally respond to the findings 
and recommendations. 

Continues on following page 



Civil Grand Jury Report 
Act Now Before it is Too Late: Aggressively Expand and Enhance 
Our High-Pressure Emergency Firefighting Water System 
July 23, 2019 
Page 2 

The Budget and Legislative Analyst will prepare a resolution, outlining the findings and 
recommendations for the Committee's consideration, to be heard at the same time as the hearing 
on the report. These matters are anticipated for hearing in Government Audit and Oversight 
during a regular committee meeting in September 2019. 

If you have any questions, please contact John Carroll, Assistant Clerk, at (415) 554 4445. 

Attachments: July 17, 2019 Press Release; and 
July 18, 2019 Updated Report: Act Now Before it is Too Late: Aggressively 
Expand and Enhance Our High-Pressure Emergency Firefighting Water 
System 
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Debra Newman, Office of the Budget and 

Legislative Analyst 
Severin Campbell, Office of the Budget and 

Legislative Analyst 
Reuben Holober, Office of the Budget and 

Legislative Analyst 
Jennifer Millman Tell, Office of the Budget and 

Legislative Analyst 
Rasha Harvey, 2018-2019 Foreperson, San 
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Naomi M. Kelly, City Administrator, Office of the City 

Administrator 

Lynn Khaw, Office of the City Administrator 
Brian Strong, Office of the City Administrator 
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Environment 
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Commission 
John Scarpulla, San Francisco Public Utilities 

Commission 
Christopher Whitmore, San Francisco Public 

Utilities Commission 
Ann Moller Caen, President, San Francisco Public 
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Donna Hood, San Francisco Public Utilities 
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CITY AND COUNTY OF SAN FRANCISCO 

2018 - 2019 CIVIL GRAND JURY 

FOR IMMEDIATE RELEASE 

Contacts: Rasha Harvey, Foreperson, 415-716-8258 
Stephen Garber, Committee Chairperson, 510-682-4693 

*** PRESS RELEASE*** 

ACT NOW BEFORE rr IS TOO LATE: AGGRESSIVELY EXPAND AND 
ENHANCE OUR EMERGENCY FIREFIGHTING WATER SYSTEM 

San Francisco, CA, July 17, 2019 - San Francisco is notoriously vulnerable to fires following a 
major earthquake. Today, the City has a seismically safe high-pressure Auxiliary Water Supply 
System (A WSS) -- separate and distinct from the low-pressure municipal water supply system -
that provides excellent firefighting protection to parts of the City. However, the Civil Grand Jury 
found that large parts of the City, such as the outer Richmond, outer Sunset, and 
Bayview/Hunters Point, among others, do not have a high-pressure A WSS, and would be 
particularly vulnerable to fire damage when the next major earthquake strikes. 

City leaders have known about this deficiency for decades, but have yet to develop concrete plans or 
a time line to provide a robust emergency firefighting water supply for all neighborhoods. In 2014, 
the US Geological Survey estimated that there is a 72 percent chance of a 6.7 or greater magnitude 
earthquake striking the Bay Area by 2043. Plans to develop a seismically safe high-pressure AWSS 
for the western portion of the City are now moving forward. However, at the City's current pace and 
funding levels, expansion of A WSS protections to inadequately protected neighborhoods will not be 
completed for 35 years or more - well after the USGS predicts that one or more major earthquakes 
will strike. The Civil Grand Jury, therefore, recommends that, by the end of 2020, the City present a 
detailed plan to extend A WSS protections to all neighborhoods, with an accelerated completion date 
of no later than 2034. 

As an interim measure, the Grand Jury strongly recommends that the Mayor and the Board of 
Supervisors approve the San Francisco Fire Department's (SFFD) request to replace and expand its 
portable water supply system (PWSS). Comprised of specially equipped trucks ("hose tenders"), the 
PWSS can distribute pressurized water from many sources for long distances, and can be built and 
operational in one to two years. The Grand Jury recommends that these new PWSS hose tenders be 
strategically placed in Districts 1, 4, 7, and 11 -- neighborhoods lacking in AWSS protections. 
Although the Mayor's draft budget includes funds for 4 new hose tenders, this is barely sufficient to 
replace the current inventory of 5 tenders, all of which are past their useful lives. 

The Grand Jury also recommends that the San Francisco Public Utilities Commission and the SFFD 
jointly develop "best practices" to ensure the proper maintenance of all A WSS assets, and that these 
agencies adopt and implement annual emergency response exercises, which include simulated 
earthquake drills using both A WSS and PWSS assets. 



ACT NOW BEFORE IT IS TOO LATE 

Experts tell us that San Francisco is overdue for another major earthquake like the one that 
devastated the City in 1906. Nevertheless, City officials have not prioritized plans to expand the 
high-pressure emergency firefighting water supply to all neighborhoods. This is a problem that 
threatens the lives and property of over one-third of our City's residents. City officials should make 
the expansion of emergency firefighting protections to all San Franciscans a matter of high priority, 
before it is too late. 

Civil Grand Jury reports may be viewed online at http://civilgrandjury.sfgov.org/report.html. 

### 
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2017-2018 CIVIL GRAND JURY FINDINGS, RECOMMENDATIONS, AND RESPONSES TO FINDINGS AND RECOMMENDATIONS 

Report Title 
Finding Respondent Assigned by 

Finding Response RU 
Recommendation Respondent Assigned by Recommendation 

[Publication Date] 
FU (text may be duplicated due to spanning and CGJ 

(Agree/Disagree) 
Finding Response Text 

[for HI] 
(text may be duplicated due to spanning and CGJ Response Recommendation Response Text 

multiple respondent effects) [Response Due Date] multiple respondent effects) [Response Due Date] (Implementation) 

Act Now Before It Is F4 The City's high-pressure emergency water Mayor Rl By no later than December 31, 2020, the Mayor 

Too Late: supply system, known as the Auxiliary Water [September 15, 2019] [for Fl-F6] Mayor, the SFPUC, the SFFD, and the Office of [September 15, 2019] 

Aggressively Expand Supply System (AWSS), does not cover large Resilience and Capital Planning should jointly 

and Enhance Our parts ofSupervisorial Districts 1, 4, 7 and 11, present to the Board of Supervisors a detailed 

High-Pressure roughly one-third of the City's developed area. p!an to ensure the City is well prepared to fight 

Emergency As a result, these districts are not adequately fires in all parts of San Francisco in the event of 

Firefighting Water protected from fires after a major earthquake. a 1906-magnitude (7.8) earthquake. 

System 

[July 17, 2019] 

Act Now Before It Is F4 The City's high-pressure emergency water Mayor R2 The plan discussed in Recommendation Rl Mayor 

Too Late: supply system, known as the Auxiliary Water [September 15, 2019] [for Fl-F6] should include a detailed proposal, including [September 15, 2019] 

Aggressively Expand Supply System (AWSS), does not cover large financing sources, for the installation within 15 

and Enhance Our parts of Supervisorial Districts 1, 4, 7 and 11, years of a high-pressure, multi-sourced, 

High-Pressure roughly one-third of the City's developed area. seismically safe emergency water system for 

Emergency As a result, these districts are not adequately those parts of the City that don't currently have 

Firefighting Water protected from fires after a major earthquake. one, i.e., by no later than June 30, 2034. 

System 

[July 17, 2019] 

Act Now Before It Is FS A high-pressure, multi-sourced, seismically safe Mayor Rl By no later than December 31, 2020, the Mayor 

Too Late: emergency firefighting water supply will be [September 15, 2019] [for Fl-F6] Mayor, the SFPUC, the SFFD, and the Office of [September 15, 2019] 

Aggressively Expand costly but is essential to protect the City Resilience and Capital Planning should jointly 

and Enhance Our present to the Board of Supervisors a detailed 

High-Pressure plan to ensure the City is well prepared to fight 

Emergency fires in all parts of San Francisco in the event of 

Firefighting Water a 1906-magnitude (7.8) earthquake. 

System 

[July 17, 2019] 

Act Now Before It Is FS A high-pressure, multi-sourced, seismically safe Mayor R2 The plan discussed in Recommendation Rl Mayor 

Too Late: emergency firefighting water supply will be [September 15, 2019] (for Fl-F6] should include a detailed proposal, including [September 15, 2019] 

Aggressively Expand costly but is essential to protect the City. financing sources, for the installation within 15 

and Enhance Dur years of a high-pressure, multi-sourced, 

High-Pressure seismically safe emergency water system for 

Emergency those parts of the City that don't currently have 

Firefighting Water one, i.e., by no later than June 30, 2034. 

System 

{July 17, 2019] 

Act Now Before It ls FS A high-pressure, multi-sourced, seismically safe Mayor RB By no later than June 30, 2022, the Mayor and Mayor 

Too Late: emergency firefighting water supply will be [September 15, 2019] [for F5, F6, the Board of Supervisors should analyze {September 15, 2019] 

Aggressively Expand costly but is essential to protect the City. F11] whether to propose a separate bond for the 

and Enhance Our development of a high-pressure, multi-sourced, 

High-Pressure seismically safe emergency water system for 

Emergency those parts of the City that don't currently have 

Firefighting Water one, with a target date of completing 

System construction by no later than June 30, 2034. 

[July 17, 2019] 

Act Now Before It Is F6 Unless the City increases funding levels, it will Mayor Rl By no later than December 31, 2020, the Mayor 

Too Late: be several decades (i.e., after the USGS predicts [September 15, 2019] [for Fl-F6) Mayor, the SFPUC, the SFFD, and the Office of [September 15, 2019] 

Aggressively Expand one or more major earthquakes will occur) Resilience and Capital Planning should jointly 

and Enhance Our before the southern parts of the City have a present to the Board of Supervisors a detailed 

High-Pressure high-pressure, multi-sourced, seismically safe plan to ensure the City is well prepared to fight 

Emergency emergency firefighting water supply. fires in all parts of San Francisco in the event of 

Firefighting Water a 1906-magnitude (7.8) earthquake. 

System 

[July 17, 2019] 

Act Now Before It Is F6 Unless the City increases funding levels, it will Mayor R2 The plan discussed in Recommendation Rl Mayor 

Too Late: be several decades (i.e., a~er the USGS predicts [September 15, 2019] {for Fl-F6] should include a detailed proposal, including [September 15, 2019] 

Aggressively Expand one or more major earthquakes will occur) financing sources, for the installation within 15 

and Enhance Dur before the southern parts of the City have a years of a high-pressure, multi-sourced, 

High-Pressure high-pressure, multi-sourced, seismically safe seismically safe emergency water system for 

Emergency emergency firefighting water supply. those parts of the City that don't currently have 

Firefighting Water one, i.e., by no later than June 30, 2034. 

System 

[July 17, 2019] 
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[July 17, 2019] 
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System 

[July 17, 2019] 
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Firefighting Water 

System 

[July 17, 2019] 

2017-2018 CIVIL GRAND JURY FINDINGS, RECOMMENDATIONS, AND RESPONSES TO FINDINGS AND RECOMMENDATIONS 

F6 

F6 

Fll 

Fl 

Fl 

F2 

F2 

Unless the City increases funding levels, it will Mayor 

be several decades (i.e., after the USGS predicts [September 15, 2019] 

one or more major earthquakes will occur) 

before the southern parts of the City have a 

high-pressure, multi-sourced, seismically safe 

emergency firefighting water supply. 

Unless the City increases funding levels, it will Mayor 

be several decades (i.e., after the USGS predicts [September 15, 2019] 

one or more major earthquakes will occur) 

before the southern parts of the City have a 

high-pressure, multi-sourced, seismically safe 

emergency firefighting water supply. 

The City does not have a timeline to fund and 

complete development of a high-pressure, 

multi-sourced, seismically safe emergency 

water supply for all parts of the City, including 

poor neighborhoods that historically have not 

been as well protected as the downtown 

business district and many richer 

neighborhoods. 

Mayor 

[September 15, 2019] 

Fires resulting from an earthquake represent a General Manager, San 

significant risk of widespread damage and Francisco Public Utilities 

potential loss of life in San Francisco. Commission 

[September 15, 2019] 

Fires resulting from an earthquake represent a General Manager, San 

significant risk of widespread damage and Francisco Public Utilities 

potential loss of life in San Francisco. Commission 

[September 15, 2019] 

The municipal water supply system (MWSS) is General Manager, San 

highly vulnerable to damage from a major Francisco Public Utilities 

earthquake and is not a reliable source for 

water supply for firefighting after a major 

earthquake. 

Commission 

[September 15,2019] 

The municipal water supply system (MWSS) is General Manager, San 

highly vulnerable to damage from a major Francisco Public Utilities 

earthquake and is not a reliable source for 

water supply for firefighting after a major 

earthquake. 

Commission 

[September 15, 2019] 

F4 The City's high-pressure emergency water General Manager, San 

supply system, known as the Auxiliary Water Francisco Public Utilities 

Supply System (AWSS), does not cover large Commission 

parts of Supervisorial Districts 1, 4, 7 and 11, [September 15, 2019] 

roughly one-third of the City's developed area. 

As a result, these districts are not adequately 

protected from fires after a major earthquake. 

R4 As interim measure, by no later than June 30, Mayor 

[for F6-F7] 2021, the City should purchase the 20 new [September 15, 2019] 

PWSS hose tenders being requested by the 

SFFD, to replace and expand its currently 

inadequate inventory. 

RB By no later than June 30, 2022, the Mayor and 

[for FS, F6, the Board of Supervisors should analyze 

Fll] whether to propose a separate bond for the 

development of a high-pressure, multi-sourced, 

seismically safe emergency water system for 

those parts of the City that don't currently have 

one, with a target date of completing 

construction by no later than June 30, 2034. 

RB By no later than June 30, 2022, the Mayor and 

[for FS, F6, the Board of Supervisors should analyze 

Fll] whether to propose a separate bond for the 

development of a high-pressure, multi-sourced, 

seismically safe emergency water system for 

those parts of the City that don't currently have 

one, with a target date of completing 

construction by no later than June 30, 2034. 

Mayor 

[September 15, 2019] 

Mayor 

[September 15, 2019] 

Rl By no later than December 31, 2020, the General Manager, San 

[for Fl-F6] Mayor, the SFPUC, the SFFD, and the Office of Francisco Public Utilities 

Resilience and Capital Planning should jointly Commission 

present to the Board of Supervisors a detailed [September 15, 2019] 

plan to ensure the C\ty is well prepared to fight 

fires in all parts of San Francisco in the event of 

a 1906-magnitude (7.8) earthquake. 

R2 The plan discussed in Recommendation Rl General Manager, San 

[for F1-F6] should include a detailed proposal, including Francisco Public Utilities 

financing sources, for the installation within 15 Commission 

years of a high-pressure, multi-sourced, [September 15, 2019] 

seismically safe emergency water system for 

those parts of the City that don't currently have 

one, i.e., by no later than June 30, 2034. 

Rl By no later than December 31, 2020, the General Manager, San 

[for F1-F6] Mayor, the SFPUC, the SFFD, and the Office of Francisco Public Utilities 

Resilience and Capital Planning should joint!y Commission 

present to the Board of Supervisors a detailed [September 15, 2019] 

plan to ensure the City is well prepared to fight 

fires in all parts of San Francisco in the event of 

a 1906-magnitude (7.8) earthquake. 

R2 The plan discussed in Recommendation Rl General Manager, San 

[for Fl-F6] should include a detailed proposal, including Francisco PubllC Utilities 

financing sources, for the installation within 15 Commission 

years of a high-pressure, multi-sourced, [September 15, 2019] 

seismically safe emergency water system for 

those parts of the City that don't currently have 

one, i.e., by no later than June 30, 2034. 

Rl By no later than December 31, 2020, the General Manager, San 

[for Fl-F6] Mayor, the SFPUC, the SFFD, and the Office of Francisco Public Utilities 

Resilience and Capital Planning should jointly Commission 

present to the Board of Supervisors a detailed [September 15, 2019] 

plan to ensure the City is well prepared to fight 

fires in al! parts of San Francisco in the event of 

a 1906-magnitude (7.8) earthquake. 
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2017-2018 CIVIL GRAND JURY FINDINGS, RECOMMENDATIONS, AND RESPONSES TO FINDINGS AND RECOMMENDATIONS 

F4 The City's high-pressure emergency water General Manager, San 

FS 

FS 

F6 

F6 

F8 

F9 

supply system, known as the Auxiliary Water Francisco Public Utilities 

Supply System {AWSS), does not cover large Commission 

parts ofSupervisorial Districts 1, 4, 7 and 11, [September 15, 2019] 

roughly one-third of the City's developed area. 

As a result, these districts are not adequately 

protected from fires after a major earthquake. 

A high-pressure, multi-sourced, seismically safe General Manager, San 

emergency firefighting water supply will be 

costly but is essential to protect the City. 

Francisco Public Utilities 

Commission 

[September 15, 2019] 

A high-pressure, multi-sourced, seismically safe General Manager, San 

emergency firefighting water supply will be Francisco Public Utilities 

costly but is essential to protect the City. Commlssion 

[September 15, 2019] 

Unless the City increases funding levels, it will General Manager, San 

be several decades (i.e., after the USGS predicts Francisco PubllC Utmties 

one or more major earthquakes will occur) Commission 

before the southern parts of the City have a [September 15, 2019] 

high-pressure, multi-sourced, seismically safe 

emergency firefighting water supply. 

Unless the City increases funding levels, it will General Manager, San 

be several decades (i.e., after the USGS predicts Francisco Pub!ic Utilities 

one or more major earthquakes will occur) Commission 

before the southern parts of the City have a [September 15, 2019] 

high-pressure, multi-sourced, seismically safe 

emergency firefighting water supply. 

Redundancy is an important feature of an 

emergency firefighting water system. 
General Manager,San 

Francisco Public Utilities 

Commission 

[September 15, 2019] 

Current plans to extend protections to the General Manager, San 

western part of the City do not include any high Francisco Public Utilities 

pressure water sources north of Golden Gate Commission 

Park. [September 15, 2019] 

FlO The "reliability scores" being used by the SFPUC General Manager, San 

impart an overly optimistic impression of the Francisco Public Utilities 

protection provided. Commission 

[September 15, 2019] 

R2 The plan discussed in Recommendation Rl General Manager, San· 

[for F1-F6] should include a detailed proposal, including Francisco Public Utilities 

financing sources, for the installation within 15 Commission 

years of a high-pressure, multi-sourced, 

seismically safe emergency water system for 

those parts of the City that don't currently have 

one, i.e., by no later than June 30, 2034. 

[September 15, 2019] 

Rl By no later than December 31, 2020, the General Manager, San 

[for Fl-F6] Mayor, the SFPUC, the SFFD, and the Office of Francisco Public Utilities 

Resilience and Capital Planning should jointly Commission 

present to the Board of Supervisors a detailed [September 15, 2019] 

plan to ensure the City is well prepared to fight 

fires in all parts of San Francisco in the event of 

a 1906-magnitude (7.8) earthquake. 

R2 The plan discussed in Recommendation Rl Genera! Manager, San 

[for Fl-F6] should include a detailed proposal, including Francisco Public Utilities 

financing sources, for the installation within 15 Commission 

years of a high-pressure, multi-sourced, 

seismically safe emergency water system for 

those parts of the City that don't currently have 

one, i.e., by no later than June 30, 2034. 

[September 15, 2019] 

Rl By no later than December 31, 2020, the Genera! Manager, San 

[for Fl-F6] Mayor, the SFPUC, the SFFD, and the Office of Francisco Public Utilities 

Resilience and Capital Planning should jointly Commission 

present to the Board of Supervisors a detailed [September 15, 2019] 

plan to ensure the City is well prepared to fight 

fires in all parts of San Francisco in the event of 

a 1906-magnitude {7.8) earthquake. 

R2 The plan discussed in Recommendation Rl General Manager, San 

[for Fl-F6] should include a detailed proposal, including Francisco Public Utilities 

financing sources, for the installation within 15 Commission 

years of a high-pressure, multi-sourced, 

seismically safe emergency water system for 

those parts of the City that don't currently have 

one, i.e., by no later than June 30, 2034. 

[September 15, 2019] 

R6 The SFPUC, the SFFD and the SF Department of General Manager, San 

[for F8-F9] the Environment should study adding salt- Francisco Public Utilities 

water pump stations to improve the Commission 

redundancy of water sources, esp~cially on the [September 15, 2019] 

west side. Findings and recommendations 

from this study should be presented to the 

Board of Supervisors by no later than June 30, 

2021. 

RG The SFPUC, the SFFD and the SF Department of General Manager, San 

[for F8-F9] the Environment should study adding salt

water pump stations to improve the 

Francisco Public Utilities 

Commission 

redundancy of water sources, especially on the [September 15, 2019] 

west side. Findings and recommendations 

from this study should be presented to the 

Board of Supervisors by no later than June 30, 

2021. 

R7 The SFPUC should (a) continue its efforts to 

[for FlO] complete a more detailed analysis of 

General Manager,San 

Francisco Public Utilities 

emergency firefighting water needs (including Commission 

above-the-median needs) by neighborhood, [September 15, 2019] 

and not just by FRA, and {b) present a 

completed analysis to the Board of Supervisors 

by no later than June 30, 2021. 
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[July 17, 2019) 

Fll The City does not have a timeline to fund and General Manager, San 

complete development of a high-pressure, Francisco Public Utilities 

multi-sourced, seismically safe emergency Commission 

water supply for all parts of the City, including [September 15, 2019] 

poor neighborhoods that historically have not 

been as well protected as the downtown 
business district and many richer 

neighborhoods. 

Act Now Before !t Is F12 The SFPUC has not developed a number of the General Manager, San 

Too Late: routine maintenance plans recommended in a Francisco Public Utilities 
Aggressively Expand 2014 report (CS-199), and has not adequately Commission 

and Enhance Our defined which AWSS valves are "critical" and [September 15, 2019] 
High-Pressure therefore require increased attention. 
Emergency 

Firefighting Water 

System 
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Act Now Before lt ls 

Too Late: 

Aggressively Expand 
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High-Pressure 

Emergency 

Firefighting Water 
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[July 17, 2019] 

F13 

Fl 

Fl 

F2 

F2 

F3 

In the 2015 MOU between the SFFD and the General Manager, San 
SFPUC, the two agencies agreed to conduct Francisco Public Utilities 
joint AWSS trainings annually, but there is no Commission 
formal protocol outlining specific joint AWSS [September 15, 2019] 
exercises or drills using hypothetical disaster 

scenarios, such asa major earthquake. 

Fires resulting from an earthquake represent a Chief, San Francisco Fire 
significant risk of widespread damage and Department 
potential loss of life in San Francisco. [September 15, 2019] 

Fires resulting from an earthquake represent a Chief, San Francisco Fire 

significant risk of widespread damage and Department 

potential loss of life in San Francisco. [September 15, 2019] 

The municipal water supply system (MWSS) is Chief, San Francisco Fire 

highly vulnerable to damage from a major Department 

earthquake and is not a reliable source for [September 15, 2019] 

water supply for firefighting after a major 

earthquake. 

The municipal water supply system (MWSS) is Chief, San Francisco Fire 

highly vulnerable to damage from a major Department 

earthquake and is not a reliable source for [September 15, 2019] 

water supply for firefighting after a major 

earthquake. 

Approximately 30 cisterns have recently been Chief, San Francisco Fire 

added with funds from ESER bonds, but Department 

cisterns only have up to about an hour of water (September 15, 2019] 

supply and thus do not provide sufficient water 

for fighting fires following a major earthquake. 

R9 By no later than December 31, 2020 the SFPUC, General Manager, San 

[for F12] with the advice and subject to the approval of Francisco Public Utilities 

the SFFD, should (a) implement "best practices" Commission 

forthe maintenance of AWSS assets, and (b) [September 15, 2019] 

redefine which AWSS valves in the system are 

"critical," and, therefore, require more 

attention and priority in the SFPUC's 

maintenance plans. 

RlO By no later than June 30, 2020, the 2015 MOU General Manager, San 

[for F13] between the SFPUC and the SFFD should be Francisco Public Utilities 

amended to include a detailed roadmap for Commission 

annual emergency response exercises, [September 15, 2019] 

including simulated disaster and earthquake 

drills involving the AWSS and the PWSS. 

Rl By no later than December 31, 2020, the Chief,San Francisco Fire 
[for Fl-F6] Mayor, the SFPUC, the SFFD, and the Office of Department 

Resilience and Capital Planning should jointly [September 15, 2019] 

present to the Board of Supervisors a detailed 

plan to ensure the City is well prepared to fight 

fires in all parts of San Francisco in the event of 

a 1906-magnitude (7.8) earthquake. 

R2 The plan discussed in Recommendation Rl Chief,San Francisco Fire 
[for Fl-F6] should include a detailed proposal, including Department 

financing sources, for the installation within 15 [September 15, 2019] 

years of a high-pressure, multi-sourced, 

seismically safe emergency water system for 

those parts of the City that don't currently have 

one, i.e., by no !ater than June 30, 2034. 

Rl By no later than December 31, 2020, the Chief, San Francisco Fire 

[for Fl-F6] Mayor, the SFPUC, the SFFD, and the Office of Department 

Resilience and Capital Planning should jointly [September 15, 2019] 
present to the Board of Supervisors a detailed 

plan to ensure the City is we!! prepared to fight 

fires in all parts of San Francisco in the event of 

a 1906-magnitude (7.8) earthquake. 

R2 The plan discussed in Recommendation Rl Chief, San Francisco Fire 

[for Fl-F6] should include a detailed proposal, including Department 

financing sources, for the installation within 15 [September 15, 2019] 

years of a high-pressure, multi-sourced, 

seismically safe emergency water system for 

those parts of the City that don't currently have 

one, i.e., by no later than June 30, 2034. 

Rl By no later than December 31, 2020, the Chief, San Francisco Fire 

[for Fl-F6] Mayor, the SFPUC, the SFFD, and the Office of Department 

Resilience and Capital Planning should jointly {September 15, 2019] 

present to the Board of Supervisors a detailed 

plan to ensure the City is well prepared to fight 

fires in all parts of San Francisco in the event of 

a 1906-magnitude (7.8) earthquake. 
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F3 

F4 

.f4 

F4 

FS 

FS 

F6 

F6 

2017-2018 CIVIL GRAND JURY FINDINGS, RECOMMENDATIONS, AND RESPONSES TO FINDINGS AND RECOMMENDATIONS 

Approximately 30 cisterns have recently been Chief, San Francisco Fire 

added with funds from ESER bonds, but Department 

cisterns only have up to about an hour of water {September 15, 2019] 
supply and thus do not provide sufficient water 

for fighting fires following a major earthquake. 

The City's high-pressure emergency water Chief, San Francisco Fire 
supply system, known as the Auxiliary Water Department 
Supply System (AWSS), does not cover large (September 15, 2019] 
parts of Supervisoria! Districts 1, 4, 7 and 11, 

roughly one-third of the City's developed area. 

As a result, these districts are not adequately 

protected from fires after a major earthquake. 

The City's high-pressure emergency water Chief, San Francisco Fire 
supply system, known as the Auxiliary Water Department 
Supply System {AWSS}, does not cover large [September 15, 2019] 
parts of Supervisoria! Districts 1, 4, 7 and 11, 

roughly one-third of the City's developed area. 

As a result, these districts are not adequately 

protected from fires after a major earthquake. 

The City's high-pressure emergency water Chief,San Francisco Fire 
supply system, known as the Auxiliary Water Department 
Supply System {AWSS), does not cover large [September 15, 2019] 
parts of Supervisorial Districts 1, 4, 7 and 11, 

roughly one-third of the City's developed area. 

As a result, these districts are not adequately 

protected from fires after a major earthquake. 

A high-pressure, multi-sourced, seismically safe Chief, San Francisco Fire 
emergency firefighting water supply will be Department 
costly but is essential to protect the City. [September 15, 2019] 

A high-pressure, multi-sourced, seismically safe Chief, San Francisco Fire 

emergency firefighting water supply will be Department 

costly but is essential to protect the City. [September 15, 2019] 

Unless the City increases funding levels, it will Chief, San Francisco Fire 

be several decades (i.e., after the USGS predicts Department 

one or more major earthquakes will occur) [September 15, 2019] 

before the southern parts of the City have a 

high-pressure, multi-sourced, seismically safe 

emergency firefighting water supply. 

Unless the City increases funding levels, it will Chief, San Francisco Fire 

be several decades (i.e., after the USGS predicts Department 

one or more major earthquakes will occur) [September 15, 2019] 

before the southern parts of the City have a 

high-pressure, multi-sourced, seismically safe 

emergency firefighting water supply. 

R2 The plan discussed in Recommendation Rl Chief, San Francisco Fire 

[for Fl-F6] should include a detailed proposal, including Department 

financing sources, for the Installation within 15 [September 15, 2019] 
years of a high-pressure, multi-sourced, 

seismically safe emergency water system for 

those parts of the City that don't currently have 

one, i.e., by no later than June 30, 2034. 

Rl By no later than December 31, 2020, the Chief, San Franeisco Fire 

[for Fl-F6] Mayor, the SFPUC, the SFFD, and the Office of Department 

Resilience and Capital Planning should jointly [September 15, 2019] 

present to the Board of Supervisors a detailed 

plan to ensure the City is well prepared to fight 

fires in all parts of San Franeisco in the event of 

a 1906-magnitude (7.8) earthquake. 

R2 The plan discussed in Recommendation Rl Chief, San Franeisco Fire 

[for Fl-F6) should include a detailed proposal, including Department 

financing sources, for the installation within 15 [September 15, 2019] 

years of a high-pressure, multi-sourced, 

seismically safe emergency water system for 

those parts of the City that don't currently have 

one, i.e., by no later than June 30, 2034. 

RS The SFFD should strategically locate the Chief, San Francisco Fire 

[for F4] majority of the PWSS hose tenders in areas that Department 

at present only have low-pressure hydrants [September 15, 2019] 
and/oreisterns. 

Rl By no later than December 31, 2020, the Chief, San Francisco Fire 

[for Fl-F6] Mayor, the SFPUC, the SFFD, and the Office of Department 

Resilience and Capital Planning should jointly [September 15, 2019] 

present to the Board of Supervisors a detailed 

plan to ensure the City ls well prepared to fight 

fires in all parts of San Francisco in the event of 

a 1906"magnitude (7 .8) earthquake. 

R2 The plan discussed in Recommendation Rl Chief,San Francisco Fire 

[for Fl-F6] should include a detailed proposal, including Department 

financing sources, for the installation within 15 [September 15, 2019] 

years of a high-pressure, multi-sourced, 

seismically safe emergency water system for 

those parts of the City that don't currently have 

one, i.e., by no !ater than June 30, 2034. 

Rl By no later than December 31, 2020, the Chief, San Francisco Fire 

[for Fl-F6) Mayor, the SFPUC, the SFFD, and the Office of Department 

Resilience and Capital Planning should jointly (September 15, 2019] 

present to the Board of Supervisors a detailed 

plan to ensure the City is well prepared to fight 

fires in all parts of San Francisco in the event of 

a 1906-magnitude (7.8) earthquake. 

R2 The plan discussed in Recommendation Rl Chief, San Francisco Fire 

[for Fl-F6] should include a detailed proposal, including Department 

finaneing sources, for the installation within 15 [September 15, 2019] 

years ofa high-pressure, multi-sourced, 

seismically safe emergency water system for 

those parts of the City that dori't currently have 

one, i.e., by no later than June 30, 2034. 
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F6 

F7 

F8 

F9 

Unless the City increases funding levels, it will Chief, San Francisco Fire 

be several decades (i.e., after the USGS predicts Department 

one or more major earthquakes will occur} [September 15, 2019] 

before the southern parts of the City have a 

high-pressure, multi-sourced, seismically safe 

emergency firefighting water supply. 

The existing Portable Water Supply System Chief, San Francisco Fire 

{PWSS) inventory is inadequate. Investing in Department 

more PWSS hose tenders would provide a [September 15, 2019] 

relatively quick, cost-effective interim means to 

improve protection of the southern and 

western parts of the City until a high-pressure, 

multi-sourced, seismically safe emergency 

water supply can be developed in those areas. 

Redundancy is an important feature of an 

emergency firefighting water system. 

Current plans to extend protections to the 

Chief,San Francisco Fire 

Department 

[September 15, 2019] 

Chief, San Francisco Fire 

western part of the City do not include any high Department 

pressure water sources north of Golden Gate [September 15, 2019] 

Park. 

Flo The "reliability scores" being used by the SFPUC Chief, San Francisco Fire 

impart an overly optimistic impression of the Department 

protection provided. [September 15, 2019) 

Act Now Before It Is Fll The City does not have a timeline to fund and Chief, San Francisco Fire 

Too Late: complete development of a high-pressure, Department 

Aggressively Expand multi-sourced, seismically safe emergency [September 15, 2019] 

and Enhance Our water supply for all parts of the City, including 
High-Pressure 

Emergency 

Firefighting Water 

System 

[July 17, 2019) 
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[July 17, 2019] 

poor neighborhoods that historically have not 

been as well protected as the downtown 

business district and many richer 

neighborhoods. 

F13 In the 2015 MOU between the SFFD and the Chief, San Francisco Fire 

SFPUC, the two agencies agreed to conduct Department 

joint AWSS trainings annually, but there is no [September 15, 2019] 

formal protocol outlining specific joint AWSS 

exercises or drills using hypothetical disaster 

scenarios, such as a major earthquake. 

R4 As interim measure, by no later than June 30, Chief, San Francisco Fire 

[for F6-F7] 2021, the City should purchase the 20 new Department 

PWSS hose tenders being requested by the [September 15, 2019] 

SFFD, to replace and expand its currently 

inadequate inventory. 

R4 As interim measure, by no later than June 30, Chief, San Francisco Fire 

[for F6-F7] 2021, the City should purchase the 20 new Department 

PWSS hose tenders being requested by the [September 15, 2019] 

SFFD, to replace and expand its currently 

inadequate inventory. 

R6 The SFPUC, the SFFD and the SF Department of Chief, San Francisco Fire 

[for F8-F9] the Environment should study adding salt-

water pump stations to improve the 

redundancy of water sources, especially on the 

west side. Findings and recommendations 

from this study should be presented to the 

Board of Supervisors by no later than June 30, 

2021. 

Department 

[September 15, 2019] 

R6 The SFPUC, the SFFD and the SF Department of Chief, San Francisco Fire 

[for F8-F9] the Environment should study adding salt- Department 

water pump stations to improve the [September 15, 2019] 

redundancy of water sources, especially on the 

west side. Findings and recommendations 

from this study should be presented to the 

Board of Supervisors by no later than June 30, 

2021. 

R7 The SFPUC should (a) continue its efforts to Chief, San Francisco Fire 

[for FlO] complete a more detailed analysis of Department 

emergency firefighting water needs (including [September 15, 2019] 

above-the-median needs) by neighborhood, 

and not just by FRA, and {b) present a 

completed analysis to the Board of Supervisors 

by no later than June 30, 2021. 

RlO By no later than June 30, 2020, the 2015 MOU Chief, San Francisco Fire 

[for F13] between the SFPUC and the SFFD should be Department 

amended to include a detailed roadmap for [September 15, 2019] 

annual emergency response exercises, 

including simulated disaster and earthquake 

drills involving the AWSS and the PWSS. 

R9 By no later than December 31, 2020 the SFPUC, Chief, San Francisco Fire 

[for F12] with the advice and subject to the approval of Department 

the SFFD, should (a) implement "best practices" [September 15, 2019] 

for the maintenance of AWSS assets, and (b) 

redefine which AWSS valves in the system are 

"critical," and,therefore,requiremore 

attention and priority in the SFPUC's 

maintenance plans. 
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System 
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2017-2018 CIVIL GRAND JURY FINDINGS, RECOMMENDATIONS, AND RESPONSES TO FINDINGS AND RECOMMENDATIONS 

f6 

F6 

F6 

Fll 

F6 

F6 

F6 

Unless the City increases funding levels, it will City Administrator 

be several decades (i.e., after the USGS predicts [September 15, 2019] 

one or more major earthquakes wlll occur) 

before the southern parts of the City have a 

high-pressure, multi-sourced, seismically safe 

emergency firefighting water supply. 

Unless the City increases funding levels, it will City Administrator 

be several decades (i.e., after the USGS predicts [September 15, 2019] 

one or more major earthquakes wil! occur) 

before the southern parts of the City have a 

high-pressure, multi-sourced, seismically safe 

emergency firefighting water supply. 

Unless the City increases funding levels, it will City Administrator 

be several decades {i.e., after the USGS predicts [September 15, 2019] 

one or more major earthquakes will occur) 

before the southern parts of the City have a 

high-pressure, multi-sourced, seismically safe 

emergency firefighting water supply. 

The City does not have a timeline to fund and 

complete development of a high-pressure, 

multi-sourced, seismically safe emergency 

water supply for all parts of the City, including 

poor neighborhoods that historically have not 

been as well protected as the downtown 

business district and many richer 

neighborhoods. 

City Administrator 

[September 15, 2019] 

Unless the City increases funding levels, it will Chief Resilience Officer, 

be several decades (i.e., after the USGS predicts Office of the City 

one or more major earthquakes will occur) Administrator 

before the southern parts of the City have a [September 15, 2019] 

high-pressure, multi-sourced, seismically safe 

emergency firefighting water supply. 

Unless the City increases funding levels, it will Chief Resilience Officer, 

be several decades (i.e., after the USGS predicts Office of the City 

one or more major earthquakes will occur) Administrator 

before the southern parts of the City have a {September 15, 2019] 

high-pressure, multi-sourced, seismica!Jy safe 

emergency firefighting water supply. 

Unless the City increases funding levels, it will Chief Resilience Officer, 

be several decades (i.e., after the USGS predicts Office of the City 

one or more major earthquakes will occur) Administrator 

before the southern parts of the City have a [September 15, 2019] 

high-pressure, multi-sourced, seismically safe 

emergency firefighting water supply. 

Fll The City does not have a timeline to fund and Chief Resilience Officer, 

complete development of a high-pressure, Office of the City 

multi-sourced, seismically safe emergency Administrator 

water supply for all parts of the City, including [September 15, 2019] 

poor neighborhoods that historically have not 

been as well protected as the downtown 

business district and many richer 

neighborhoods. 

Rl By no later than December 31, 2020, the City Administrator 

[for Fl-F6] Mayor, the SFPUC, the SFFD, and the Office of [September 15, 2019] 

Resilience and Capital Planning should jointly 

present to the Board of Supervisors a detailed 

plan to ensure the City is well prepared to fight 

fires in all parts of San Francisco in the event of 

a 1906-magnitude (7.8) earthquake. 

R2 The plan discussed in Recommendation Rl City Administrator 

[for Fl-F6] should include a detailed proposal, including [September 15, 2019] 

financing sources, for the installation within 15 

years of a high-pressure, multi-sourced, 

seismically safe emergency water system for 

those parts of the City that don't currently have 

one, i.e., by no later than June 30, 2034. 

RB By no later than June 30, 2022, the Mayor and 

[for F5, F6, the Board of Supervisors should analyze 

Fll] whether to propose a separate bond for the 

development of a high-pressure, multi-sourced, 

seismically safe emergency water system for 

those parts of the City that dori't currently have 

one, with a target date of completing 

construction by no later than June 30, 2034. 

RB By no later than June 30, 2022, the Mayor and 

[for FS, F6, the Board of Supervisors should analyze 

Fll] whether to propose a separate bond for the 

development of a high-pressure, multi-sourced, 

seismically safe emergency water system for 

those parts of the City that don't currently have 

one, with a target date of completing 

construction by no later than June 30, 2034. 

City Administrator 

[September 15, 2019] 

City Administrator 

[September 15, 2019] 

Rl By no later than December 31, 2020, the Chief Resilience Officer, 

[for Fl-F6] Mayor, the SFPUC, the SFFD, and the Office of Office of the City 

Resilience and Capital Planning should jointly Administrator 

present to the Board of Supervisors a detailed [September 15, 2019] 

plan to ensure the City is well prepared to fight 

fires in all parts of San Francisco in the event of 

a 1906-magnitude (7.8) earthquake. 

R2 The plan discussed in Recommendation Rl Chief Resilience Officer, 

{for Fl-F6] should include a detailed proposal, including Office of the City 

financing sources, for the installation within 15 Administrator 

years of a high-pressure, multi-sourced, [September 15, 2019] 

seismically safe emergency water system for 

those parts of the City that don't currently have 

one, i.e., by no later than June 30, 2034. 

RB By no laterthan June 30, 2022, the Mayor and Chief Resilience Officer, 

[for F5, F6, the Board of Supervisors should analyze Office of the City 

Fll] whether to propose a separate bond for the Administrator 

development of a high-pressure, multi-sourced, [September 15, 2019] 

seismically safe emergency water system for 

those parts of the City that don't currently have 

one, with a target date of completing 

construction by no later than June 30, 2034. 

RB By no later than June 30, 2022, the Mayor and Chief Resilience Officer, 

[for F5, F6, the Board of Supervisors should analyze Office of the City 

Fll] whether to propose a separate bond for the Administrator 

development of a high-pressure, multi-sourced, {September 15, 2019] 

seismically safe emergency water system for 

those parts of the City that don't currently have 

one, with a target date of completing 

construction by no later than June 30, 2034. 
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2017-2018 CIVIL GRAND JURY FINDINGS, RECOMMENDATIONS, AND RESPONSES TO FINDINGS AND RECOMMENDATIONS 

Act Now Before It Is R6 The SFPUC, the SFFD and the SF Department of Director, San Francisco 
Too Late: [for F8-F9] the Environment should study adding salt- Department of the 
Aggressively Expand water pump stations to improve the Environment 
and Enhance Our redundancy of water sources, especially on the [September 15, 2019] 
High-Pressure west side. Findings and recommendations 
Emergency from this study should be presented to the 
Firefighting Water Board of Supervisors by no later than June 30, 
System 2021. 
[July 17, 2019] 

Act Now Before It Is F6 Unless the City increases funding levels, it will Budget and Legislative R3 The Board of Supervisors should direct the Budget and Legislative 
Too Late: be several decades (i.e., after the USGS predicts Analyst Office, Board of {for Fl-F6] Budget and Legislative Analyst to study through Analyst Office, Board of 
Aggressively Expand one or more major earthquakes will occur) Supervisors an equity lens and issue a report to the Board Supervisors 
and Enhance Our before the southern parts of the City have a [September 15, 2019] regarding (a) which areas of the City do not [September 15, 2019] 
High-Pressure high-pressure, multi-sourced, seismically safe have sufficient water supplies for the 
Emergency emergency firefighting water supply. anticipated demand for water to fight fires 
Firefighting Water following a major earthquake similar in 
System magnitude to the 1906 earthquake, and (b) 
[July 17, 2019] options to address the issue in both the short 

term and the long term. The Board should 

issue its request by no later than December 31, 

2019, and the Budget and Legislative Analyst 

should complete its report by no later than 

December 31, 2020. 
Act Now Before It Is Fll The City does not have a timeline to fund and Budget and Legislative 
Too Late· complete development of a high-pressure, Analyst Office, Board of 
Aggressively Expand multi-sourced, seismically safe emergency Supervisors 
and Enhance Our water supply for all parts of the City, including [September 15, 2019] 
High-Pressure poor neighborhoods that historically have not 

Emergency been as well protected as the downtown 
Firefighting Water business district and many richer 

System neighborhoods. 

[July 17, 2019] 

Act Now Before It Is F4 The City's high-pressure emergency water Board of Supervisors Rl By no later than December 31, 2020, the Board of Supervisors 
Too Late: supply system, known as the Auxiliary Water [October 15, 2019] [for Fl-F6] Mayor, the SFPUC, the SFFD, and the Office of [October 15, 2019] 
Aggressively Expand Supply System (AWSS), does not cover large Resilience and Capital Planning should jointly 
and Enhance Our parts of Supervisorial Districts 1, 4, 7 and 11, present to the Board of Supervisors a detailed 
High-Pressure roughly one-third of the City's developed area. plan to ensure the City is well prepared to fight 
Emergency As a result, these districts are not adequately fires in all parts of San Francisco in the event of 
Firefighting Water protected from fires after a major earthquake. a 1906-magnitude (7.8) earthquake. 
System 

[July 17, 2019] 

Act Now Before It Is F4 The City's high-pressure emergency water Board of Supervisors R2 The plan discussed in Recommendation Rl Board of Supervisors 
Too Late: supply system, known as the Auxiliary Water [October 15, 2019] [for F1-F6] should include a detailed proposal, including [October 15, 2019] 
Aggressively Expand Supply System (AWSS), does not cover large financing sources, for the installation within 15 
and Enhance Our parts of SupervisoriaJ Districts 1, 4, 7 and 11, years of a high-pressure, multi-sourced, 
High-Pressure roughly one-third of the City's developed area. seismically safe emergency water system for 
Emergency As a result, these districts are not adequately those parts of the City that don't currently have 
Firefighting Water protected from fires after a major earthquake. one, i.e., by no later than June 30, 2034. 
System 

[July 17, 2019] 

Act Now Before It Is F4 The City's high-pressure emergency water Board of Supervisors R3 The Board of Supervisors should direct the Board of Supervisors 
Too Late: supply system, known as the Auxiliary Water [October 15, 2019] [for F1-F6] Budget and Legislative Analyst to study through [October 15, 2019] 
Aggressively Expand Supply System (AWSS), does not cover large an equity lens and issue a report to the Board 
and Enhance Our parts of Supervisoria! Districts 1, 4, 7 and 11, regarding {a) which areas of the City do not 
High-Pressure roughly one-third of the City's developed area. have sufficient water supplies for the 
Emergency As a result, these districts are not adequately anticipated demand for water to fight fires 
Firefighting Water protected from fires after a major earthquake. following a major earthquake similar in 
System magnitude to the 1906 earthquake, and (b) 
[July 17, 2019] options to address the issue in both the short 

term and the long term. The Board should 

issue its request by no later than December 31, 

2019, and the Budget and Legislative Analyst 

should complete its report by no later than 

December 31, 2020. 
Act Now Before !t Is FS A high-pressure, multi-sourced, seismically safe Board of Supervisors Rl By no later than December 31, 2020, the Board of Supervisors 
Too Late: emergency firefighting water supply will be [October 15, 2019] [for Fl-F6] Mayor, the SFPUC, the SFFD, and the Office of [October 15, 2019] 
Aggressively Expand costly but is essential to protect the City. Resilience and Capital Planning should jointly 
and Enhance Our present to the Board of Supervisors a detailed 
High-Pressure plan to ensure the City is well prepared to fight 
Emergency fires in all parts of San Francisco in the event of 
Firefighting Water a 1906-magnitude (7.8) earthquake. 
System 

[July 17, 2019] 
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2017-2018 CIVIL GRAND JURY FINDINGS, RECOMMENDATIONS, AND RESPONSES TO FINDINGS AND RECOMMENDATIONS 

Act Now Before It Is FS A high-pressure, multi-sourced, seismica!ly safe Board of Supervisors R2 The plan discussed in Recommendation Rl Board of Supervisors 

Too Late: emergency firefighting water supply will be [October 15, 2019] [for Fl-F6] should include a detailed proposal, including [October 15, 2019] 

Aggressively Expand costly but ls essential to protect the City. financing sources, for the instal!ation within 15 

and Enhance Our years of a high-pressure, multi-sourced, 

High-Pressure seismically safe emergency water system for 

Emergency those parts of the City that don't currently have 

Firefighting Water one, i.e., by no !ater than June 30, 2034. 

System 

[July 17, 2019] 

Act Now Before It Is FS A high-pressure, multi-sourced, seismically safe Board of Supervisors R3 The Board of Supervisors should direct the Board of Supervisors 

Too late: emergency firefighting water supply will be [October 15, 2019] [for Fl-FG] Budget and legislative Analyst to study through [October 15, 2019] 

Aggressively Expand costly but is essential to protect the City. an equity lens and issue a report to the Board 

and Enhance Our regarding (a) which areas of the City do not 
High-Pressure have sufficient water supplies for the 

Emergency anticipated demand for water to fight fires 

Firefighting Water following a major earthquake similar in 

System magnitude to the 1906 earthquake, and (b) 

[July 17, 2019] options to address the issue in both the short 

term and the long term. The Board should 

issue its request by no later than December 31, 

2019, and the Budget and Legislative Analyst 

should complete its report by no later than 

December 31, 2020. 

Act Now Before It Is FS A high-pressure, multi-sourced, seismically safe Board of Supervisors RB By no later than June 30, 2022, the Mayor and Board of Supervisors 

Too late: <'mereency firefighting water supply wil! be [October 15, 2019] [for F5, F5, the Board of Supervisors should an.:ilyzc [October 15, 2019] 

Aggressively Expand costly but is essential to protect the City. Fll] whether to propose a separate bond for the 

and Enhance Our development of a high-pressure, multi-sourced, 

High-Pressure seismically safe emergency water system for 

Emergency those parts of the City that don't currently have 
Firefighting Water one, with a target date of completing 

System construction by no later than June 30, 2034. 

[July 17, 2019] 

Act Now Before It Is F6 Unless the City increases funding levels, it will Board of Supervisors Rl By no later than December 31, 2020, the Board of Supervisors 

Too late: be several decades {i.e., after the USGS predicts [October 15, 2019] [for Fl-F6] Mayor, the SFPUC, the SFFD, and the Office of [October 15, 2019] 

Aggressively Expand one or more major earthquakes will occur) Resilience and Capital Planning should jointly 

and Enhance Our before the southern parts of the City have a present to the Board of Supervisors a detailed 
High-Pressure high-pressure, multi-sourced, seismically safe plan to ensure the City is well prepared to fight 
Emergency emergency firefighting water supply. fires in all parts of San Francisco in the event of 

Firefighting Water a 1906-magnitude (7.8} earthquake. 

System 

[July 17, 2019] 

Act Now Before It Is F6 Unless the City increases funding levels, it will Board of Supervisors R2 The plan discussed in Recommendation Rl Board of Supervisors 

Too late: be several decades (i.e., after the USGS predicts [October 15, 2019] [for Fl-F6] should include a detailed proposal, including [October 15, 2019] 
Aggressively Expand one or more major earthquakes will occur) financing sources, for the installation within 15 

and Enhance Our before the southern parts of the City have a years of a high-pressure, multi-sourced, 
High-Pressure high-pressure, multi-sourced, seismically safe seismically safe emergency water system for 

Emergency emergency firefighting water supply. those parts of the City that don't currently have 

Firefighting Water one, i.e., by no later than June 30, 2034. 

System 

[July 17, 2019] 

Act Now Before It Is F6 Unless the City increases funding levels, it will Board of Supervisors R3 The Board of Supervisors should direct the Board of Supervisors 

Too late: be several decades (i.e., after the USGS predicts [October 15, 2019] [for Fl-F6] Budget and legislative Analyst to study through [October 15, 2019] 

Aggressively Expand one or more major earthquakes will occur) an equity lens and issue a report to the Board 

and Enhance Our before the southern parts of the City have a regarding (a) which areas of the City do not 

High-Pressure high-pressure, multi-sourced, seismically safe have sufficient water supplies for the 

Emergency emergency firefighting water supply. antidpated demand for water to fight fires 

Firefighting Water following a major earthquake similar in 

System magnitude to the 1906 earthquake, and (b) 

[July 17, 2019] options to address the issue in both the short 

term and the long term. The Board should 

issue its request by no later than December 31, 

2019, and the Budget and Legislative Analyst 

should complete its report by no later than 

December 31, 2020. 

Act Now Before It Is F6 Unless the City increases funding levels, it will Board of Supervisors R4 As interim measure, by no later than June 30, Board of Supervisors 

Too late: be several decades (i.e., after the USGS predicts [October 15, 2019] [for F6-F7] 2021, the City should purchase the 20 new {October 15, 2019] 
Aggressively Expand one or more major earthquakes will occur) PWSS hose tenders being requested by the 

and Enhance Our before the southern parts of the City have a SFFD, to replace and expand its currently 

High-Pressure high-pressure, multi-sourced, seismically safe inadequate inventory. 

Emergency emergency firefighting water supply. 

Firefighting Water 

System 

[July 17, 2019] 
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Act Now Before It Is 

Too Late: 

Aggressively Expand 

and Enhance Our 

High-Pressure 

Emergency 

Firefighting Water 

System 

[July 17, 2019] 

Act Now Before It Is 

Too Late: 

Aggressively Expand 

and Enhance Our 

High-Pressure 

Emergency 

Firefighting Water 

System 

[July 17, 2019] 

2017-2018 CIVIL GRAND JURY FINDINGS, RECOMMENDATIONS, AND RESPONSES TO FINDINGS AND RECOMMENDATIONS 

F6 

F11 

Unless the City increases funding levels, it will Board of Supervisors 

be several decades (i.e., aner the USGS predicts [October 15, 2019] 

one or more major earthquakes will occur) 

before the southern parts of the City have a 

high-pressure, multi-sourced, seismically safe 

emergency firefighting water supply. 

The City does not have a timeline to fund and 

complete development of a high-pressure, 

multi-sourced, seismica!!y safe emergency 

water supply for all parts of the City, including 

poor neighborhoods that historically have not 

been as well protected as the downtown 

business district and many richer 

neighborhoods. 

Board of Supervisors 

[October 15, 2019] 

Fl Fires resulting from an earthquake represent a President, San Francisco 

Fl 

F2 

F2 

significant risk of widespread damage and Public Utilities Commission 

potential loss of life in San Francisco. [September 15, 2019] 

Fires resulting from an earthquake represent a President, San Francisco 

significant risk of widespread damage and Public Utilities Commission 

potential loss of life in San Francisco. [September 15, 2019] 

The municipal water supply system (MWSS) is 

highly vulnerable to damage from a major 

earthquake and is not a reliable source for 

watersupplyforfirefightinganera major 

earthquake. 

President, San Francisco 

Public Utilities Commission 

[September 15, 2019] 

The municipal water supply system (MWSS) is President, San Francisco 

highly vulnerable to damage from a major Public Utilities Commission 

earthquake and is not a reliable source for [September 15, 2019] 

water supply for firefighting aner a major 

earthquake. 

RB By no later than June 30, 2022, the Mayor and Board of Supervisors 

[for FS, F6, the Board of Supervisors should analyi:e [October 15, 2019] 

Fll] whether to propose a separate bond for the 

development of a high-pressure, multi-sourced, 

seismically safe emergency water system for 

those parts of the City that don't currently have 

one, with a target date of completing 

construction by no later than June 30, 2034. 

R8 By no later than June 30, 2022, the Mayor and 

[for F5, F6, the Board of Supervisors should analyze 

Fll] whether to propose a separate bond for the 

development of a high-pressure, multi-sourced, 

seismically safe emergency water system for 

those parts of the City that don't currently have 

one, with a target date of completing 

construction by no later than June 30, 2034. 

Board of Supervisors 

[October 15, 2019] 

R6 The SFPUC, the SFFD and the SF Department of Board of Supervisors 

[for F8-F9] the Environment should study adding salt- [October 15, 2019] 

water pump stations to improve the 

redundancy of water sources, especially on the 

west side. Findings and recommendations 

from this study should be presented to the 

Board of Supervisors by no iater than June 30, 

2021. 

R7 The SFPUC should (a) continue its efforts to 

[for FlO] complete a more detailed analysis of 

emergency firefighting water needs (including 

above-the-median needs) by neighborhood, 

and not just by FRA, and (b) present a 

completed analysis to the Board of Supervisors 

by no later than June 30, 2021. 

Board of Supervisors 

[October 15, 2019] 

Rl By no later than December 31, 2020, the President, San Francisco 

[for Fl-F6] Mayor, the SFPUC, the SFFD, and the Office of Public Utilities Commission 

Resilience and Capital Planning should jointly [September 15, 2019] 

present to the Board of Supervisors a detailed 

plan to ensure the City is well prepared to fight 

fires in all parts of San Francisco in the event of 

a 1906-magnitude (7.8) earthquake. 

R2 The plan discussed in Recommendation Rl President, San Francisco 

[for Fl-F6] should include a detailed proposal, including Public Utilities Commission 

financing sources, for the installation within 15 [September 15, 2019] 

years ofa high-pressure, multi-sourced, 

seismically safe emergency water system for 

those parts of the City that don't currently have 

one, i.e., by no later than June 30, 2034. 

Rl By no later than December 31, 2020, the 

[for Fl-F6] Mayor, the SFPUC, the SFFD, and the Office of 

Resilience and Capital Planning should jointly 

present to the Board of Supervisors a detailed 

plan to ensure the City is well prepared to fight 

fires in all parts of San Francisco in the event of 

a 1906-magnitude (7.8) earthquake. 

President,San Francisco 

Public Utilities Commission 

[September 15, 2019] 

R2 The plan discussed in Recommendation Rl President, San Francisco 

[for Fl-F6] should include a detailed proposal, including Public Utilities Commission 

financing sources, for the installation within 15 [September 15, 2019] 

years of a high-pressure, multi-sourced, 

seismically safe emergency water system for 

those parts of the City that don't currently have 

one, i.e., by no later than June 30, 2034. 
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2017-2018 CIVIL GRAND JURY FINDINGS, RECOMMENDATIONS, AND RESPONSES TO FINDINGS AND RECOMMENDATIONS 

Act Now Before lt Is F4 The City's high-pressure emergency water President, San Francisco Rl By no later than December 31, 2020, the President, San Francisco 

Too late: supply system, known as the Auxiliary Water Public Utilities Commission (for Fl-F6] Mayor, the SFPUC, the SFFD, and the Office of Public Utilities Commission 
Aggressively Expand Supply System (AWSS), does not cover large [September 15, 2019] Resilience and Capital Planning should jointly [September 15, 2019] 

and Enhance Our parts of Supervisorial Districts 1, 4, 7 and 11, present to the Board of Supervisors a detailed 

High-Pressure roughly one-third of the City's developed area. plan to ensure the City is well prepared to fight 
Emergency As a result, these districts are not adequately fires in all parts of San Francisco in the event of 

Firefighting Water protected from fires after a major earthquake. a 1906-magnitude (7.8) earthquake. 

System 

[July 17, 2019] 

Act Now Before It ls F4 The City's high-pressure emergency water President, San Francisco R2 The plan discussed in Recommendation Rl President, San Francisco 

Too Late: supply system, known as the Auxiliary Water Public Utilities Commission [for Fl-F6] should include a detailed proposal, including Public Utilities Commission 

Aggressively Expand Supply System (AWSS), does not cover large [September 15, 2019] financing sources, for the installation within 15 [September 15, 2019] 

and Enhance Our parts of Supervisorial Districts 1, 11, 7 and 11, years of a high-pressure, multi-sourced, 
High-Pressure roughly one-third of the City's developed area. seismically safe emergency water system for 

Emergency As a result, these districts are not adequately those parts of the City that don't currently have 

Firefighting Water protected from fires after a major earthquake. one, i.e., by no later than June 30, 2034. 

System 

[July 17, 2019] 

Act Now Before It Is FS A high-pressure, multi-sourced, seismically safe President, San Francisco Rl By no later than December 31, 2020, the President, San Francisco 

Too late: emergency firefighting water supply will be Public Utilities Commission [for Fl-F6] Mayor, the SFPUC, the SFFD, and the Office of Public Utilities Commission 

Aggressively Expand costly but is essential to protect the City. [September 15, 2019] Resilience and Capital Planning should jointly [September 15, 2019] 

and Enhance Our present to the Board of Supervisors a detailed 

High-Pressure plan to ensure the City is welt prepared to fight 

Emergency fires in all parts of San Francisco in the event of 
Firefighting Water a 1906-magnitude (7.8) earthquake. 

System 

[July 17, 2019] 

Act Now Before It Is FS A high-pressure, multi-sourced, seismically safe President, San Francisco R2 The plan discussed in Recommendation Rl President, San Francisco 

Too late: emergency firefighting water supply will be Public Utilities Commission [for Fl-F6] should include a detailed proposal, including Public Utilities Commission 

Aggressively Expand costly but is essential to protect the City. [September 15, 2019] financing sources, for the installation within 15 [September 15, 2019] 

and Enhance Our years of a high-pressure, multi-sourced, 

High-Pressure seismically safe emergency water system for 

Emergency those parts of the City that don't currently have 

Firefighting Water one, i.e., by no later than June 30, 2034. 

System 

[July 17, 2019] 

Act Now Before It Is F6 Unless the City increases funding levels, it will President, San Francisco Rl By no later than December 31, 2020, the President, San Francisco 

Too late: be several decades (Le., after the USGS predicts Public Utilities Commission [for Fl-F6] Mayor, the SFPUC, the SFFD, and the Office of Public Utilities Commission 

Aggressively Expand one or more major earthquakes will occur) [September 15, 2019) Resilience and Capital Planning should jointly [September 15, 2019] 

and Enhance Our before the southern parts of the City have a present to the Board of Supervisors a detailed 

High-Pressure high-pressure, multi-sourced, seismically safe plan to ensure the City is well prepared to fight 
Emergency emergency firefighting water supply. fires in all parts of San Francisco in the event of 
Firefighting Water a 1906,magnitude (7.8} earthquake. 

System 

[July 17, 2019) 

Act Now Before It Is F6 Unless the City increases funding levels, it will President, San Francisco R2 The plan discussed in Recommendation Rl President, San Francisco 

Too late: be several decades (i.e., after the USGS predicts Public Utilities Commission [for Fl-F6] should include a detailed proposal, including Public Utilities Commission 

Aggressively Expand one or more major earthquakes will occur) [September 15, 2019] financing sources, forthe installation within 15 [September 15, 2019] 

and Enhance Our before the southern parts of the City have a years of a high-pressure, multi-sourced, 

High-Pressure high-pressure, multi-sour.ced, seismically safe seismically safe emergency water system for 
Emergency emergency firefighting water supply. those parts of the City that don't currently have 

Firefighting Water one, i.e., by no later than June 30, 2034. 

System 

[July 17, 2019] 

Act Now Before It Is F8 Redundancy is an important feature of an President, San Francisco R6 The SFPUC, the SFFD and the SF Department of President, San Francisco 

Too Late: emergency firefighting water system. Public Utilities Commission [for F8-F9] the Environment should study adding salt- Public Utilities Commission 

Aggressively Expand [September 15, 2019] water pump stations to improve the [September 15, 2019] 

and Enhance Our redundancy of water sources, especially on the 
High-Pressure west side. Findings and recommendations 

Emergency from this study should be presented to the 

Firefighting Water Board of Supervisors by no later than June 30, 

System 2021. 
[July 17, 2019] 

Act Now Before It Is F9 Current plans to extend protections to the President, San Francisco R6 The SFPUC, the SFFD and the SF Department of President, San Francisco 

Too late: western part of the City do not include any high Public Utilities Commission [for F8-F9] the Environment should study adding salt- Public Utilities Commission 

Aggressively Expand pressure water sources north of Golden Gate [September 15, 2019) water pump stations to improve the [September 15, 2019] 

and Enhance Our Park. redundancy of water sources, especia!!y on the 

High-Pressure west side. Findings and recommendations 
Emergency from this study should be presented to the 

Firefighting Water Board of Supervisors by no later than June 30, 

System 2021. 
[July 17, 2019] 
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2017-2018 CIVIL GRAND JURY FINDINGS, RECOMMENDATIONS, AND RESPONSES TO FINDINGS AND RECOMMENDATIONS 

Act Now Before It Is FlO The "reliability scores" being used by the SFPUC President, San Francisco R7 The SFPUC should (a) continue its efforts to President, San Francisco 

Too Late: impart an overly optimistic impression of the Public Utilities Commlssion [for FlO] complete a more detailed analysis of Public Utilities Commission 

Aggressively Expand protection provided. [September 15, 2019] emergency firefighting water needs (including [September 15, 2019] 

and Enhance Our above-the-median needs) by neighborhood, 

High-Pressure and not just by FRA, and (b) present a 

Emergency completed analysis to the Board of Supervisors 

Firefighting Water by no later than June 30, 2021. 

System 

[July 17, 2019] 

Act Now Before It !s Fll The City does not have a timeline to fund and President, San Francisco 

Too Late: complete development of a high-pressure, Public Utilities Commission 

Aggressively Expand multi-sourced, seismically safe emergency [September 15, 2019] 

and Enhance Our water supply for all parts of the City, including 

High-Pressure poor neighborhoods that historically have not 

Emergency been as we!! protected as the downtown 

Firefighting Water business district and many richer 

System neighborhoods. 

[July 17, 2019] 

Act Now Before It Is Fl2 The SFPUC has not developed a number of the President, San Francisco R9 By no later than December 31, 2020 the SFPUC, President, San Francisco 

Too Late: routine maintenance plans recommended in a Public Utilities Commission [for F12] with the advice and subject to the approval of Public Utilities Commission 

Aggressively Expand 2014 report (CS-199), and has not adequately [September 15, 2019] the SFFD, should (a) implement "best practices" [September 15, 2019] 

and Enhance Our defined which AWSS valves are "critical" and for the maintenance of AWSS assets, and (b) 

High-Pressure therefore require increased attention. redefine which AWSS va!ves in the system are 

Emergency "crltical," and, therefore, require more 

Firefighting Water attention and priority in the SFPUC's 

System maintenance plans. 

[July 17, 2019] 

Act Now Before It Is RlO By no later than June 30, 2020, the 2015 MOU President, San Francisco 

Too Late: [forF13] between the SFPUC and the SFFD should be Public Utilities Commission 

Aggressively Expand amended to include a detailed roadmap for [September 15, 2019] 

and Enhance Our annual emergency response exercises, 

High-Pressure including simulated disaster and earthquake 

Emergency drills involving the AWSS and the PWSS. 

Firefighting Water 

System 

[July 17, 2019] 

Act Now Before !t Is Fl Fires resulting from an earthquake represent a President, San Francisco Rl By no later than December 31, 2020, the President, San Francisco 

Too Late: significant risk of widespread damage and Fire Commission [for F1-F6] Mayor, the SFPUC, the SFFD, and the Office of Fire Commission 

Aggressively Expand potential loss of life in San Francisco. [September 15, 2019) Resilience and Capital Planning should jointly [September 15, 2019] 

and Enhance Our present to the Board of Supervisors a detailed 

High-Pressure plan to ensure the City is well prepared to fight 

Emergency fires in all parts of San Francisco in the event of 

Firefighting Water a 1906-magnitude (7.8) earthquake. 

System 

[July 17, 2019] 

Act Now Before It Is Fl Fires resulting from an earthquake represent a President, San Francisco R2 The plan discussed in Recommendation Rl President, San Francisco 

Too late: significant risk of widespread damage and Fire Commission [for Fl-F6] should include a detailed proposal, including Fire Commission 

Aggressively Expand potential loss of life in San Francisco. [September 15, 2019] financing sources, for the installation within 15 [September 15, 2019] 

and Enhance Our years of a high-pressure, multi-sourced, 

High-Pressure seismically safe emergency water system for 

Emergency those parts of the City that don't currently have 

Firefighting Water one, i.e., by no later than June 30, 2034. 

System 

[July 17, 2019] 

Act Now Before It Is F2 The municipal water supply system (MWSS) is President, San Francisco Rl By no later than December 31, 2020, the President, San Francisco 

Too Late: highly vulnerable to damage from a major Fire Commission [for F1-F6] Mayor, the SFPUC, the SFFD, and the Office of Fire Commission 

Aggressively Expand earthquake and is not a reliable source for [September 15, 2019] Resilience and Capital Planning should jointly [September 15, 2019] 

and Enhance Our water supply for firefighting alter a major present to the Board of Supervisors a detailed 

High-Pressure earthquake. plan to ensure the City is well prepared to fight 

Emergency fires in all parts of San Francisco in the event of 

Firefighting Water a 1906-magnitude (7 .8) earthquake. 

System 

[July 17, 2019] 

Act Now Before It Is F2 The municipal water supply system (MWSS} is President, San Francisco R2 The plan discussed in Recommendation Rl President, San Francisco 

Too Late: highly vulnerable to damage from a major Fire Commission [for Fl-F6] should include a detailed proposal, including Fire Commission 

Aggressively Expand earthquake and is not a reliable source for [September 15, 2019] financing sources, for the installation within 15 [September 15, 2019] 

and Enhance Our water supply for firefighting alter a major years of a high-pressure, multi-sourced, 

High-Pressure earthquake. seismically safe emergency water system for 

Emergency those parts of the City that don't currently have 

Firefighting Water one, i.e., by no later than June 30, 2034. 

System 

[July 17, 2019) 

Mitigating the Housing Crisis: Accessory Dwelling Units and Modular Housing Page 12 of 15 



2017-2018 CIVIL GRAND JURY FINDINGS, RECOMMENDATIONS, AND RESPONSES TO FINDINGS AND RECOMMENDATIONS 

Act Now Before lt Is F3 Approximately 30 cisterns have recently been President, San Francisco Rl By no later than December 31, 2020, the President, San Francisco 
Too Late: added with funds from ESER bonds, but Fire Commission [for Fl-F6] Mayor, the SFPUC, the SFFD, and the Office of Fire Commission 

Aggressively Expand cisterns only have up to about an hour of water [September 15, 2019] Resilience and Capital Planning should jointly [September 15, 2019] 
and Enhance Our supply and thus do not provide sufficient water present to the Board of Supervisors a detailed 
High-Pressure for fighting fires following a major earthquake. plan to ensure the City is well prepared to fight 

Emergency fires in all parts of San Francisco in the event of 
Firefighting Water a 1906-magnitude (7.8) earthquake. 
System 

[July 17, 2019] 

Act Now Before It Is F3 Approximately 30 cisterns have recently been President, San Francisco R2 The plan discussed in Recommendation Rl President, San Francisco 
Too Late: added with funds from ESER bonds, but Fire Commission [for F1-F6] should include a detailed proposal, including Fire Commission 

Aggressively Expand cisterns only have up to about an hour of water [September 15, 2019] financing sources, for the installation within 15 [September 15, 2019] 

and Enhance Our supply and thus do not provide sufficient water years of a high-pressure, multi-sourced, 
High-Pressure for fighting fires following a major earthquake. seismically safe emergency water system for 
Emergency those parts of the City that don't currently have 
Firefighting Water one, i.e., by no later than June 30, 2034. 

System 

[July 17, 2019] 

Act Now Before It Is F4 The City's high-pressure emergency water President, San Francisco Rl By no later than December 31, 2020, the President, San Francisco 

Too Late: supply system, known as the Auxiliary Water Fire Commission [for F1-F6] Mayor, the SFPUC, the SFFD, and the Office of Fire Commission 
Aggressively Expand Supply System (AWSS), does not cover large [September 15, 2019] Resilience and Capital Planning should jointly [September 15, 2019] 

and Enhance Our parts of Supervisorial Districts 1, 4, 7 and 11, present to the Board of Supervisors a detailed 
High-Pressure roughly one-third of the City's developed area. plan to ensure the City is well prepared to fight 

Emergency As a result, these districts are not adequately fires in all parts of San Francisco in the event of 
Firefighting Water protected from fire:. after a major earthquake. a 1906-magnitude (/.8) earthquake. 

System 

[July 17, 2019] 

Act Now Before It ls F4 The City's high-pressure emergency water President, San Francisco R2 The plan discussed in Recommendation Rl President, San Francisco 
Too Late: supply system, known as the Auxiliary Water Fire Commission [for Fl-F6} should include a detailed proposal, including Fire Commission 

Aggressively Expand Supply System (AWSS), does not cover large [September 15, 2019] financing sources, for the installation within 15 [September 15, 2019] 
and Enhance Our parts of Supervisorial Districts 1, 4, 7 and 11, years of a high-pressure, multi-sourced, 
High-Pressure roughly one-third of the City's developed area. seismically safe emergency water system for 
Emergency As a result, these districts are not adequately those parts of the City that don't currently have 

Firefighting Water protected from fires after a major earthquake. one, i.e., by no later than June 30, 2034. 
System 

[July 17, 2019] 

Act Now Before It Is F4 The City's high-pressure emergency water President, San Francisco RS The SFFD should strategically locate the President, San Francisco 

Too Late: supply system, known as the Auxiliary Water Fire Commission [for F4] majority of the PWSS hose tenders in areas that Fire Commission 
Aggressively Expand Supply System (AWSS), does not cover large [September 15, 2019] at present only have !ow-pressure hydrants [September 15, 2019] 

and Enhance Our parts of Supervisorial Districts 1, 4, 7 and 11, and/or cisterns. 
High-Pressure roughly one-third of the City's developed area. 
Emergency As a result, these districts are not adequately 

Firefighting Water protected from fires after a major earthquake. 

System 
[July 17, 2019] 

Act Now Before It Is FS A high-pressure, multi-sourced, seismically safe President, San Francisco Rl By no later than December 31, 2020, the President, San Franclsco 

Too Late: emergency firefighting water supply will be Fire Commission [for F1-F6] Mayor, the SFPUC, the SFFD, and the Office of Fire Commission 

Aggressively Expand costly but is essential to protect the City. [September 15, 2019] Resilience and Capital Planning should jointly [September 15, 2019] 

and Enhance Our present to the Board of Supervisors a detailed 
High-Pressure plan to ensure the City is well prepared to fight 

Emergency fires in all parts of San Francisco in the event of 
Firefighting Water a 1906-magnitude (7.8) earthquake. 

System 

[July 17, 2019] 

Act Now Before It Is FS A high-pressure, multi-sourced, seismically safe President, San Francisco R2 The plan discussed in Recommendation Rl President, San Francisco 

Too Late: emergency firefighting water supply will be Fire Commission {for F1-F6] should include a detailed proposal, including Fire Commission 
Aggressively Expand costly but is essential to protect the City. [September 15, 2019] financing sources, for the installation within 15 [September 15, 2019] 

and Enhance Our years of a high-pressure, multi-sourced, 
High-Pressure seismically safe emergency water system for 
Emergency those parts of the City that don't currently have 

Firefighting Water one, i.e., by no later than June 30, 2034. 
System 

[July 17, 2019] 

Act Now Before It Is F6 Unless the City increases funding levels, it will President, San Francisco Rl By no later than December 31, 2020, the President, San Francisco 
Too Late: be several decades (i.e., a~er the USGS predicts Fire Commission [for Fl-FG] Mayor, the SFPUC, the SFFD, and the Office of Fire Commission 
Aggressively Expand one or more major earthquakes will occur} [September 15, 2019] Resilience and Capital Planning should jointly [September 15, 2019] 

and Enhance Our before the southern parts of the City have a present to the Board of Supervisors a detailed 
High-Pressure high-pressure, multi-sourced, seismically safe plan to ensure the City is well prepared to fight 
Emergency emergency firefighting water supply. fires in all parts of San Francisco in the event of 

Firefighting Water a 1906-magnitude (7.8) earthquake. 

System 

[July 17, 2019] 
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2017-2018 CIVIL GRAND JURY FINDINGS, RECOMMENDATIONS, AND RESPONSES TO FINDINGS AND RECOMMENDATIONS 

Act Now Before It Is F6 Unless the City increases funding levels, it will President, San Francisco R2 The plan discussed in Recommendation Rl President, San Frandsco 

Too Late: be several decades (i.e., aft.er the USGS predicts Fire Commission [for Fl-F6] should include a detailed proposal, including Fire Commission 
Aggressively Expand one or more major earthquakes will occur) [September 15, 2019] financing sources, for the installation within 15 {September 15, 2019] 
and Enhance Our before the southern parts of the City have a years of a high-pressure, multi-sourced, 
High-Pressure high-pressure, multi-sourced, seismically safe seismically safe emergency water system for 

Emergency emergency firefighting water supply. those parts of the City that don't currently have 
Firefighting Water one, i.e., by no later than June 30, 2034. 
System 

[July 17, 2019] 

Act Now Before It Is f6 Unless the City increases funding levels, it will President, San Francisco R4 As interim measure, by no later than June 30, President, San Francisco 
Too Late: be several decades (i.e., after the USGS predicts Fire Commission [for F6-F7] 2021, the City should purchase the 20 new Fire Commission 
Aggressively Expand one or more major earthquakes will occur) [September 15, 2019] PWSS hose tenders being requested by the [September 15, 2019] 

and Enhance Our before the southern parts of the City have a SFFD, to replace and expand its currently 
High-Pressure high-pressure, multi-sourced, seismically safe inadequate inventory. 
Emergency emergency firefighting water supply. 
Firefighting Water 

System 
(July 17, 2019] 

Act Now Before It Is f7 The existing Portable Water Supply System President, San Francisco R4 As interim measure, by no later than June 30, President, San Francisco 

Too Late: (PWSS) inventory is inadequate. Investing in Fire Commission [for F6-F7] 2021, the City should purchase the 20 new Fire Commission 
Aggressively Expand more PWS5 hose tenders would provide a [September 15, 2019] PWSS hose tenders being requested by the [September 15, 2019] 

and Enhance Our relatively quick, cost-effective interim means to SFFD, to replace and expand its currently 
High-Pressure improve protection of the southern and inadequate inventory. 

Emergency western parts of the City until a high-pressure, 

Firefightl11g Wdler multi-sourced, seismically safe emergency 

System water supply can be developed in those areas. 

[July 17, 2019] 

Act Now Before It Is F8 Redundancy is an important feature of an President, San Francisco R6 The SFPUC, the SFFD and the SF Department of President, San Francisco 

Too Late: emergency firefighting water system. Fire Commission [for F8-F9] the Environment should study adding salt- Fire Commission 

Aggressively Expand [September 15, 2019] water pump stations to improve the [September 15, 2019] 

and Enhance Our redundancy of water sources, especially on the 
High-Pressure west side. Findings and recommendations 
Emergency from this study should be presented to the 

Firefighting Water Board of Supervisors by no later than June 30, 
System 2021. 
[July 17, 2019] 

Act Now Be.fore It Is f9 Current plans to extend protections to the President, San Francisco R6 The SFPUC, the SFFD and the SF Department of President, San Francisco 
Too late: western part of the City do not include any high Fire Commission [for F8-F9] the Environment should study adding salt- Fire Commission 

Aggressively Expand pressure water sources north of Golden Gate [September 15, 2019] water pump stations to improve the [September 15, 2019] 
and Enhance Our Park. redundancy of water sources, especially on the 
High-Pressure. west side. Findings and recommendations 
Emergency from this study should be presented to the 
Firefighting Water Board of Supervisors by no later than June 30, 

System 2021. 
[July 17, 2019] 

Act Now Before It !s FlO The "reliability scores" being used by the SFPUC President, San Francisco 
Too Late: impart an overly optimistic impression of the Fire Commission 

Aggressively Expand protection provided. [September 15, 2019] 
and Enhance Our 

High-Pressure 

Emergency 

Firefighting Water 

System 

[July 17, 2019] 

Act Now Before It Is Fll The City does not have. a timeline to fund and President, San Francisco 
Too Late: complete development of a high-pressure, Fire Commission 

Aggressively Expand multi-sourced, seismically safe emergency [September 15, 2019] 
and Enhance Our water supply for all parts of the City, including 
High-Pressure poor neighborhoods that historically have not 

Emergency been as well protected as the downtown 
Firefighting Water business district and many richer 

System neighborhoods. 

[July 17, 2019] 

Act Now Be.fore It Is R9 By no later than December 31, 2020 the SFPUC, President, San Francisco 

Too Late: [for F12] with the advice and subject to the approval of Fire Commission 
Aggressively Expand the SFFD, should (a) implement "best practices" [September 15, 2019] 

and Enhance Our for the maintenance of AWSS assets, and (b) 
High-Pressure redefine which AWSS valves in the system are 
Emergency "critical," and, therefore, require more 
Firefighting Water attention and priority in the SFPUC's 

System maintenance plans. 
[July 17, 2019] 
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2017-2018 CIVIL GRAND JURY FINDINGS, RECOMMENDATIONS, AND RESPONSES TO FINDINGS AND RECOMMENDATIONS 

Act Now Before It Is RlO By no later than June 30, 2020, the 2015 MOU President, San Francisco 
Too Late: [for F13] between the SFPUC and the SFFD should be Fire Commission 

Aggressively Expand amended to include a detailed roadmap for [September 15, 2019] 

and Enhance Our annual emergency response exercises, 
High-Pressure including simulated disaster and earthquake 

Emergency drills involving the AWSS and the PWSS. 

Firefighting Water 

System 

[July 17, 2019] 
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Report Title 

[Publication Date] 

Act Now Before It Is 

Too Late: 

Aggressively Expand 

and Enhance Our 
High-Pressure 

Emergency 

Firefighting Water 

System 

[July 17, 2019] 

Act Now Before It Is 

Too Late: 

Aggressively Expand 

and Enhance Our 

High-Pressure 

Emergency 

Firefighting Water 

System 

[July 17, 2019] 

Act Now Before It Is 

Too Late: 

Aggressively Expand 

and Enhance Our 

High-Pressure 

Emergency 

Firefighting Water 

System 

[July 17, 2019] 

Act Now Before It Is 

Too Late: 

Aggressively Expand 

and Enhance Our 

High-Pressure 

Emergency 

Firefighting Water 

System 

[July 17, 2019] 

Act Now Before lt Is 

Too Late: 

Aggressively Expand 

and Enhance Our 
High-Pressure 

Emergency 

Firefighting Water 

System 

[July 17, 2019] 

Act Now Before It ls 

Too Late: 

Aggressively Expand 

and Enhance Our 

High-Pressure 

Emergency 

Firefighting Water 

System 

[July 17, 2019] 

2017-2018 CIVIL GRAND JURY FINDINGS, RECOMMENDATIONS, AND RESPONSES TO FINDINGS AND RECOMMENDATIONS 

F# 

F4 

Finding 
(text may be duplicated due to spanning and 

multiple respondent effects) 

Respondent Assigned by 

CGJ 

[Response Due Date] 

The City's high-pressure emergency water Board of Supervisors 

supply system, known as the Auxiliary Water [October 15, 2019] 

Supply System (AWSS), does not cover large 

parts of Supervisorial Districts 1, 4, 7 and 11, 

roughly one-third of the City's developed area. 

As a result, these districts are not adequately 

protected from fires after a major earthquake. 

F4 The City's high-pressure emergency water Board of Supervisors 

supply system, known as the Auxiliary Water [October 15, 2019] 

Supply System (AWSS), does not cover large 

parts of Supervisorial Districts 1, 4, 7 and 11, 

roughly one-third of the City's developed area. 

As a result, these districts are not adequately 

protected from fires after a major earthquake. 

F4 The City's high-pressure emergency water Board of Supervisors 

supply system, known as the Auxiliary Water [October 15, 2019] 

Supply Systern (AWSS), does not cover large 

parts of Supervisorial Districts 1, 4, 7 and 11, 

roughly one-third of the City's developed area. 

As a result, these districts are not adequately 

protected from fires after a major earthquake. 

F5 A high-pressure, multi-sourced, seismically safe Board of Supervisors 

emergency firefighting water supply will be [October lS, 2019] 
costly but is essential to protect the City. 

FS A high-pressure, multi-sourced, seismically safe Board of Supervisors 

emergency firefighting water supply will be [October 15, 2019] 

costly but is essential to protect the City. 

FS A high-pressure, multi-sourced, seismically safe Board of Supervisors 

emergency firefighting water supply will be [October 15, 2019] 

costly but is essential to protect the City. 

Finding Response 

(Agree/Disagree) 
Finding Response Text 

R# 

[forF#] 

Recommendation 

(text may be duplicated due to spanning and 

multiple respondent effects) 

Respondent Assigned by Recommendation 

CGJ Response 

[Response Due Date] (Implementation) 

Rl By no later than December 31, 2020, the Board of Supervisors 

[for Fl-FG] Mayor, the SFPUC, the 5FFD, and the Office of [October 15, 2019] 

Resilience and Capital Planning should jointly 

present to the Board of Supervisors a detailed 

plan to ensure the City is well prepared to fight 

fires in all parts of San Francisco in the event of 

a 1906-magnitude (7.8) earthquake. 

R2 The plan discussed in Recommendation Rl Board of Supervisors 

[for Fl-F6] should include a detailed proposal, including [October 15, 2019] 

financing sources, for the installation within 15 

years of a high-pressure, multi-sourced, 

seismically safe emergency water system for 

those parts of the City that don't currently have 

one, i.e., by no later than June 30, 2034. 

R3 The Board of Supervisors should direct the Board of Supervisors 

[for Fl-F6] Budget and Legislative Analyst to study through [October 1S, 2019] 

an equity !ens and issue a report to the Board 

regarding (a) which areas of the City do not 

havesuffidentwatersuppliesforthe 

anticipated demand for water to fight fires 

following a major earthquake similar in 

magnitude to the 1906 earthquake, and (b) 

options to address the issue in both the short 

term and the long term. The Board should 

issue its request by no later than December 31, 

2019, and the Budget and legislative Analyst 

should complete its report by no later than 

December 31, 2020. 

Rl By no later than December 31, 2020, the Board of Supervisors 

[for Fl-F6] Mayor, the SFPUC, the SFFD, and the Office of [October lS, 2019] 

Resilience and Capital Planning should jointly 

present to the Board of Supervisors a detailed 

plan to ensure the City is well prepared to fight 

fires in all parts of San Francisco in the event of 

a 1906-magnitude (7.8) earthquake. 

R2 The plan discussed in Recommendation R1 Board of Supervisors 

[for Fl-F6] should include a detailed proposal, including [October 15, 2019] 

financing sources, for the installation within 15 

years of a high-pressure, multi-sourced, 

seismically safe emergency water system for 

those parts of the City that don't currently have 

one, i.e., by no !ater than June 30, 2034. 

R3 The Board of Supervisors should direct the Board of Supervisors 

[for Fl-F6] Budget and Legislative Analyst to study through (October 15, 2019] 

an equity !ens and issue a report to the Board 

regarding (a) which areas of the City do not 

havesufficientwatersupp!iesforthe 

anticipated demand for water to fight fires 

following a major earthquake similar in 

magnitude to the 1906 earthquake, and (b) 

options to address the issue in both the short 

term and the long term. The Board should 

issue its request by no later than December 31, 

2019, and the Budget and Legislative Analyst 

should complete its report by no later than 

December 31, 2020. 
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2017-2018 CIVIL GRAND JURY FINDINGS, RECOMMENDATIONS, AND RESPONSES TO FINDINGS AND RECOMMENDATIONS 

Act Now Before It Is FS A high-pressure, multi-sourced, seismically safe Board of Supervisors R8 By no later than June 30, 2022, the Mayor and Board of Supervisors 
Too Late: emergency firefighting water supply will be [October 15, 2019] [for FS, F6, the Board of Supervisors should analyze [October 15, 2019) 
Aggressively Expand costly but is essential to protect the City. F11] whether to propose a separate bond for the 
and Enhance Our development of a high-pressure, multi-sourced, 

High-Pressure seismically safe emergency water system for 

Emergency those parts of the City that don't currently have 
Firefighting Water one, with a target date of completing 

System construction by no later than June 30, 2034. 

[July 17, 2019] 

Act Now Before It Is F6 Unless the City increases funding levels, it will Board of Supervisors Rl By no later than December 31, 2020, the Board of Supervisors 

Too Late: be several decades (i.e., after the USGS predicts [October 15, 2019] [for Fl-F6] Mayor, the SFPUC, the SFFD, and the Office of [October 15, 2019] 

Aggressively Expand one or more major earthquakes will occur) Resilience and Capital Planning should jointly 

and Enhance Our before the southern parts of the City have a present to the Board of Supervisors a detailed 
High-Pressure high-pressure, multi-sourced, seismically safe plan to ensure the City is well prepared to fight 

Emergency emergency firefighting water supply. fires in all parts of San Francisco in the event of 

Firefighting Water a 1906-magnitude (7.8} earthquake. 

System 

[July 17, 2019] 

Act Now Before It ls F6 Unless the City increases funding levels, it will Board of Supervisors R2 The plan discussed in Recommendation Rl Board of Supervisors 

Too Late: be several decades (i.e., after the USGS predicts [October 15, 2019] [for Fl-F6] should include a detailed proposal, including [October 15, 2019] 

Aggressively Expand one or more major earthquakes will occur) financing sources, for the installation within 15 

and Enhance Our before the southern parts of the City have a years of a high-pressure, multi-sourced, 
High-Pressure high-pressure, multi-sourced, seismically safe seismically safe emergency water system for 

Emergency emergency firefighting water supply. those parts of the City that don't currently have 
Firefighting Water one, i.e., by no later than June 30, 2034. 

System 

[July 17, 2019] 

Act Now Before lt Is F6 Unless the City increases funding levels, it will Board of Supervisors R3 The Board of Supervisors should direct the Board of Supervisors 

Too Late: be several decades (i.e., after the USGS predicts [October 15, 2019] [for Fl-F6] Budget and Legislative Analyst to study through [October 15, 2019] 

Aggressively Expand one or more major earthquakes will occur) an equity lens and issue a report to the Board 
and Enhance Our before the southern parts of the City have a regarding (a) which areas of the City do not 
High-Pressure high-pressure, multi-sourced, seismically safe have sufficient water supplies for the 

Emergency emergency firefighting water supply. anticipated demand for water to fight fires 

Firefighting Water following a major earthquake similar in 

System magnitude to the 1906 earthquake, and (b) 

[July 17, 2019] options to address the issue in both the short 

term and the long term. The Board should 

issue Its request by no later than December 31, 

2019, and the Budget and legislative Analyst 

should complete its report by no later than 

December 31, 2020. 

Act Now Before !t Is F6 Unless the City increases funding levels, it will Board of Supervisors R4 As interim measure, by no later than June 30, Board of Supervisors 

Too Late: be several decades (i.e., after the USGS predicts (October 15, 2019] [for F6-F7] 2021, the City should purchase the 20 new [October 15, 2019] 

Aggressively Expand one or more major earthquakes wm occur) PWSS hose tenders being requested by the 

and Enhance Our before the southern parts of the City have a SFFD, to replace and expand its currently 
High-Pressure high-pressure, multi-sourced, seismically safe inadequate inventory. 
Emergency emergency firefighting water supply. 

Firefighting Water 

System 

[July 17, 2019] 

Act Now Before lt Is F6 Unless the City increases funding levels, it will Board of Supervisors R8 By no later than June 30, 2022, the Mayor and Board of Supervisors 

Too Late: be several decades {i.e., after the USGS predicts [October 15, 2019] [for F5, F6, the Board of Supervisors should analyze [October 15, 2019] 

Aggressively Expand one or more major earthquakes will occur) Fll] whether to propose a separate bond for the 
and Enhance Our before the southern parts of the City have a development of a high-pressure, multi-sourced, 

High-Pressure high-pressure, multi-sourced, seismically safe seismically safe emergency water system for 
Emergency emergency firefighting water supply. those parts of the City that don't currently have 
Firefighting Water one, with a target date of completing 

System construction by no later than June 30, 2034. 

[July 17, 2019] 

Act Now Before It Is Fll The City does not have a timeline to fund and Board of Supervisors R8 By no later than June 30, 2022, the Mayor and Board of Supervisors 

Too Late: complete development of a high-pressure, [October 15, 2019] [for F5, F6, the Board of Supervisors should analyze [October 15, 2019] 

Aggressively Expand multi-sourced, seismically safe emergency Fll] whether to propose a separate bond for the 

and Enhance Our water supply for all parts of the City, including development of a high-pressure, multi-sourced, 
High-Pressure poor neighborhoods that historically have not seismically safe emergency water system for 
Emergency been as well protected as the downtown those parts of the City that don't currently have 

Firefighting Water business district and many richer one, with a target date of completing 
System neighborhoods. construction by no later than June 30, 2034. 

[July 17, 2019] 
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2017-2018 CIVIL GRAND JURY FINDINGS, RECOMMENDATIONS, AND RESPONSES TO FINDINGS AND RECOMMENDATIONS 

Act Now Before It Is R6 The SFPUC, the SFFD and the SF Department of Board of Supervisors 

Too Late: [for F8-F9] the Environment should study adding salt- [October 15, 2019] 

Aggressively Expand water pump stations to improve the 

and Enhance Our redundancy of water sources, especially on the 

High-Pressure west side. Findings and recommendations 

Emergency from this study should be presented to the 

Firefighting Water Board of Supervisors by no later than June 30, 

System 2021. 

[July 17, 2019] 

Act Now Before It Is R7 The SFPUC should (a) continue its efforts to Board of Supervisors 

Too Late: [for FlO] complete a more detailed analysis of [October 15, 2019] 

Aggressively Expand emergency firefighting water needs (including 

and Enhance Our above-the-median needs) by neighborhood, 

High-Pressure and not just by FRA, and {b) present a 

Emergency completed analysis to the Board of Supervisors 

Firefighting Water by no later than June 30, 2021. 

System 

[July 17, 2019] 
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July 15, 2019 

Angela Calvillo 

CITY AND COUNTY OF SAN FRANCISCO 

2018 - 2019 CIVIL GRAND JURY 

Clerk of the San Francisco Board of Supervisors 
City Hall, Room 244 
1 Dr. Carlton B. Goodlett Place 
San Francisco, CA 94102 

Dear Ms. Calvillo, 

The 2018-2019 Civil Grand Jury will release a report entitled, "Act Now Before It Is foo f;,gte: 
Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System" 
to the public on Wednesday, July 17, 2019. Enclosed is an advanced copy. By order of the 
Presiding Judge of the Superior Court, Hon. Garrett L. Wong, this report is to be kept 
confidential until the date of release. 

California Penal Code §933(c) requires a response to be submitted to the Presiding Judge no later 
than October 15, 2019. 

California Penal Code §933.05 states that as to each finding, the response must indicate one of 
the following: 

1. The respondent agrees with the finding; or 
2. The respondent disagrees with the finding, wholly or partially, with an explanation. 

As to each recommendation, the response must indicate one of the following: 

1. The recommendation has been implemented, with a summary of the implementation; 
2. The recommendation has not yet been, but will be implemented in the future, with a 

timeframe for implementation; 
3. The recommendation requires further analysis, with an explanation, scope, and 

parameters of that analysis, and a timeframe for discussion not more than six months 
from the publication of the grand jury report; or 

4. The recommendation will not be implemented because it is not warranted or reasonable, 
with an explanation. 

Please e-mail your response to Presiding Judge Wong at CGrandJury@sftc.org or mail to 400 
McAllister Street, Room 008, San Francisco, CA 94102-4512. 

Respectfully, 

~k-l-/7_ 
Rasha Harvey, Foreperson 

-,1 

'lr 
1·· 

400 McAllister Street, Room 008, San Francisco, CA 94102---1512 " (415) 551-3635 <> http://civilgrandjury.sfgov.org/ 



July 15, 2019 

CITY AND COUNTY OF SAN FRANCISCO 

2018 - 2019 CIVIL GRAND JURY 

Budget and Legislative Analyst 
San Francisco Board of Supervisors 
City Hall, Room 244 
1 Dr. Carlton B. Goodlett Place 
San Francisco, CA 94102 

Dear Sir or Madam, 

The 2018-2019 Civil Grand Jury will release a report entitled, "Act Now Before It Is Too Late: 
Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System" 
to the public on Wednesday, July 17, 2019. Enclosed is an advanced copy. By order of the 
Presiding Judge of the Superior Court, Hon. Garrett L. Wong, this report is to be kept 
confidential until the date of release. 

California Penal Code §933( c) requires a response to be submitted to the Presiding Judge no later 
than September 15, 2019. 

California Penal Code §933.05 states that as to each finding, the response must indicate one of 
the following: 

1. The respondent agrees with the finding; or 
2. The respondent disagrees with the finding, wholly or partially, with an explanation. 

As to each recommendation, the response must indicate one of the following: 

1. The recommendation has been implemented, with a summary of the implementation; 
2. The recommendation has not yet been, but will be implemented in the future, with a 

timeframe for implementation; 
3. The recommendation requires further analysis, with an explanation, scope, and 

parameters of that analysis, and a timeframe for discussion not more than six months 
from the publication of the grand jury report; or 

4. The recommendation will not be implemented because it is not warranted or reasonable, 
with an explanation. 

Please e-mail your response to Presiding Judge Wong at CGrandJury@sftc.org or mail to 400 
McAllister Street, Room 008, San Francisco, CA 94102-4512. 

Respectfully, 

KJ_t17 
Rasha Harvey, Foreperson 

400 McAllister Street, Room 008, San Francisco, CA 94102-4512 o (415) 551-3635 o http://civilgrandjury.sfgov.org/ 



CITY AND COUNTY OF SAN FRANCISCO 
2018 - 2019 CIVIL GRAND JURY 

July 15, 2019 

Sandra Lee Fewer 
Supervisor 
San Francisco Board of Supervisors 
City Hall, Room 244 
I Dr. Carlton B. Goodlett Place 
San Francisco, CA 94102 

Dear Supervisor Fewer, 

The 2018-2019 Civil Grand Jury will release a report entitled, "Act Now Before It Is Too Late: 
Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System" 
to the public on Wednesday, July 17, 2019. Enclosed is an advanced copy. By order of the 
Presiding Judge of the Superior Court, Hon. Garrett L. Wong, this report is to be kept 
confidential until the date of release. 

California Penal Code §933(c) requires a response to be submitted to the Presiding Judge no later 
than October 15, 2019. 

California Penal Code §933.05 states that as to each finding, the response must indicate one of 
the following: 

1. The respondent agrees with the finding; or 
2. The respondent disagrees with the finding, wholly or partially, with an explanation. 

As to each recommendation, the response must indicate one of the following: 

1. The recommendation has been implemented, with a summary of the implementation; 
2. The recommendation has not yet been, but will be implemented in the future, with a 

timeframe for implementation; 
3. The recommendation requires further analysis, with an explanation, scope, and 

parameters of that analysis, and a timeframe for discussion not more than six months 
from the publication of the grand jury report; or 

4. The recommendation will not be implemented because it is not warranted or reasonable, 
with an explanation. 

Please e-mail your response to Presiding Judge Wong at CGrandJury@sftc.org or mail to 400 
McAllister Street, Room 008, San Francisco, CA 94102-4512. 

Respectfully, 

7<_,?-1-17_ 
Rasha Harvey, Foreperson 

400 McAllister Street, Room 008, San Francisco, CA 94102-4512 " ( 415) 551-3635 o http://civilgrandjury.sfgov.org/ 



CITY AND COUNTY OF SAN FRANCISCO 
2018 - 2019 CIVIL GRAND JURY ; 

July 15, 2019 

Catherine Stefani 
Supervisor 
San Francisco Board of Supervisors 
City Hall, Room 244 
1 Dr. Carlton B. Goodlett Place 
San Francisco, CA 94102 

Dear Supervisor Stefani, 

The 2018-2019 Civil Grand Jury will release a report entitled, "Act Now Before It Is Too Late: 
Aggressively Expand and Enhance Our High-Pressure Emergency Fire.fighting Water System" 
to the public on Wednesday, July 17, 2019. Enclosed is an advanced copy. By order of the 
Presiding Judge of the Superior Court, Hon. Garrett L. Wong, this report is to be kept 
confidential until the date of release. 

California Penal Code §933(c) requires a response to be submitted to the Presiding Judge no later 
than October 15, 2019. 

California Penal Code §933.05 states that as to each finding, the response must indicate one of 
the following: 

1. The respondent agrees with the finding; or 
2. The respondent disagrees with the finding, wholly or partially, with an explanation. 

As to each recommendation, the response must indicate one of the following: 

1. The recommendation has been implemented, with a summary of the implementation; 
2. The recommendation has not yet been, but will be implemented in the future, with a 

time:frame for implementation; 
3. The recommendation requires further analysis, with an explanation, scope, and 

parameters of that analysis, and a timeframe for discussion not more than six months 
from the publication of the grand jury report; or 

4. The recommendation will not be implemented because it is not warranted or reasonable, 
with an explanation. 

Please e-mail your response to Presiding Judge Wong at CGrandJury@sftc.org or mail to 400 
McAllister Street, Room 008, San Francisco, CA 94102-4512. 

Respectfully, 

R__L- 1-17 
Rasha Harvey, Foreperson 

400 McAllister Street, Room 008, San Francisco, CA 94102-4512 o ( 415) 551-3635 o http://civilgrandjury.sfgov.org/ 



July 15, 2019 

Aaron Peskin 
Supervisor 

CITY AND COUNTY OF SAN FRANCISCO 
2018 - 2019 CIVIL GRAND JURY 

San Francisco Board of Supervisors 
City Hall, Room 244 
1 Dr. Carlton B. Goodlett Place 
San Francisco, CA 94102 

Dear Supervisor Peskin, 

The 2018-2019 Civil Grand Jury will release a report entitled, "Act Now Before It Is Too Late: 
Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System" 
to the public on Wednesday, July 17, 2019. Enclosed is an advanced copy. By order of the 
Presiding Judge of the Superior Court, Hon. Garrett L. Wong, this report is to be kept 
confidential until the date of release. 

California Penal Code §933(c) requires a response to be submitted to the Presiding Judge no later 
than October 15, 2019. 

California Penal Code §933.05 states that as to each finding, the response must indicate one of 
the following: 

1. The respondent agrees with the finding; or 
2. The respondent disagrees with the finding, wholly or partially, with an explanation. 

As to each recommendation, the response must indicate one of the following: 

1. The recommendation has been implemented, with a summary of the implementation; 
2. The recommendation has not yet been, but will be implemented in the future, with a 

timeframe for implementation; 
3. The recommendation requires further analysis, with an explanation, scope, and 

parameters of that analysis, and a timeframe for discussion not more than six months 
from the publication of the grand jury report; or 

4. The recommendation will not be implemented because it is not warranted or reasonable, 
with an explanation. 

Please e-mail your response to Presiding Judge Wong at CGrandJury@sftc.org or mail to 400 
McAllister Street, Room 008, San Francisco, CA 94102-4512. 

Respectfully, · 

p__£__ H7 
Rasha Harvey, Foreperson 

400 McAllister Street, Room 008, San Francisco, CA 94102-4512 o (415) 551-3635 o http://civilgrandjury.sfgov.org/ 



July 15, 2019 

Gordon Mar 
Supervisor 

CITY AND COUNTY OF SAN FRANCISCO 

2018 - 2019 CIVIL GRAND JURY 

San Francisco Board of Supervisors 
City Hall, Room 244 
1 Dr. Carlton B. Goodlett Place 
San Francisco, CA 94102 

Dear Supervisor Mar, 

The 2018-2019 Civil Grand Jury will release a report entitled, "Act Now Before It Is Too Late: 
Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System" 
to the public on Wednesday, July 17, 2019. Enclosed is an advanced copy. By order of the 
Presiding Judge of the Superior Court, Hon. Garrett L. Wong, this report is to be kept 
confidential until the date of release. 

California Penal Code §933( c) requires a response to be submitted to the Presiding Judge no later 
than October 15, 2019. 

California Penal Code §933.05 states that as to each finding, the response must indicate one of 
the following: 

1. The respondent agrees with the finding; or 
2. The respondent disagrees with the finding, wholly or partially, with an explanation. 

As to each recommendation, the response must indicate one of the following: 

1. The recommendation has been implemented, with a summary of the implementation; 
2. The recommendation has not yet been, but will be implemented in the future, with a 

time:frame for implementation; 
3. The recommendation requires further analysis, with an explanation, scope, and 

parameters of that analysis, and a time:frame for discussion not more than six months 
from the publication of the grand jury report; or 

4. The recommendation will not be implemented because it is not warranted or reasonable, 
with an explanation. 

Please e-mail your response to Presiding Judge Wong at CGrandJury@sftc.org or mail to 400 
McAllister Street, Room 008, San Francisco, CA 94102-4512. 

Respectfully, 

KJ--H7 
Rasha Harvey, Foreperson 

400 McAllister Street, Room 008, San Francisco, CA 94102-4512 o (415) 551-3635 o http://civilgrandjury.sfgov.org/ 



July 15, 2019 

Vallie Brown 
Supervisor 

CITY AND COUNTY OF SAN FRANCISCO 

2018 - 2019 CIVIL GRAND JURY 

San Francisco Board of Supervisors 
City Hall, Room 244 
1 Dr. Carlton B. Goodlett Place 
San Francisco, CA 94102 

Dear Supervisor Brown, 

The 2018-2019 Civil Grand Jury will release a report entitled, "Act Now Before It Is Too Late: 
Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System" 
to the public on Wednesday, July 17, 2019. Enclosed is an advanced copy. By order of the 
Presiding Judge of the Superior Court, Hon. Garrett L. Wong, this report is to be kept 
confidential until the date of release. 

California Penal Code §933(c) requires a response to be submitted to the Presiding Judge no later 
than October 15, 2019. 

California Penal Code §933.05 states that as to each finding, the response must indicate one of 
the following: 

1. The respondent agrees with the finding; or 
2. The respondent disagrees with the finding, wholly or partially, with an explanation. 

As to each recommendation, the response must indicate one of the following: 

1. The recommendation has been implemented, with a summary of the implementation; 
2. The recommendation has not yet been, but will be implemented in the future, with a 

timeframe for implementation; 
3. The recommendation requires further analysis, with an explanation, scope, and 

parameters of that analysis, and a timeframe for discussion not more than six months 
from the publication of the grand jury report; or 

4. The recommendation will not be implemented because it is not warranted or reasonable, 
with an explanation. 

Please e-mail your response to Presiding Judge Wong at CGrandJury@sftc.org or mail to 400 
McAllister Street, Room 008, San Francisco, CA 94102-4512. 

Respectfully, 

RJ-t-17 
Rasha Harvey, Forepe~son 

400 McAllister Street, Room 008, San Francisco, CA 94102-4512 a ( 415) 551-3635 o http://civilgrandjury.sfgov.org/ 



July 15, 2019 

Matt Haney 
Supervisor 

CITY AND COUNTY OF SAN FRANCISCO 
2018-2019 CIVIL GRAND JURY 

San Francisco Board of Supervisors 
City Hall, Room 244 
1 Dr. Carlton B. Goodlett Place 
San Francisco, CA 94102 

Dear Supervisor Haney, 

The 2018-2019 Civil Grand Jury will release a report entitled, "Act Now Before It Is Too Late: 
Aggressively Expand and Enhance Our High-Pressure Emergency Fire.fighting Water System" 
to the public on Wednesday, July 17, 2019. Enclosed is an advanced copy. By order of the 
Presiding Judge of the Superior Court, Hon. Garrett L. Wong, this report is to be kept 
confidential until the date of release. 

California Penal Code §933(c) requires a response to be submitted to the Presiding Judge no later 
than October 15, 2019. 

California Penal Code §933 .05 states that as to each finding, the response must indicate one of 
the following: 

1. The respondent agrees with the finding; or 
2. The respondent disagrees with the finding, wholly or partially, with an explanation. 

As to each recommendation, the response must indicate one of the following: 

1. The recommendation has been implemented, with a summary of the implementation; 
2. The recommendation has not yet been, but will be implemented in the future, with a 

timeframe for implementation; 
3. The recommendation requires further analysis, with an explanation, scope, and 

parameters of that analysis, and a timeframe for discussion not more than six months 
from the publication of the grand jury report; or 

4. The recommendation will not be implemented because it is not warranted or reasonable, 
with an explanation. 

Please e-mail your response to Presiding Judge Wong at CGrandJury@sftc.org or mail to 400 
McAllister Street, Room 008, San Francisco, CA 94102-4512. 

Respectfully, 

)<-4--H7 
Rasha Harvey, Foreperson 

400 McAllister Street, Room 008, San Francisco, CA 94102-4512 o (415) 551-3635 " http://civilgrandjury.sfgov.org/ 



July 15, 2019 

Norman Yee 
President 

CITY AND COUNTY OF SAN FRANCISCO 
2018 - 2019 CIVIL GRAND JURY 

San Francisco Board of Supervisors 
City Hall, Room 244 
1 Dr. Carlton B. Goodlett Place 
San Frcl-ncisco, CA 94102 

Dear President Yee, 

The 2018-2019 Civil Grand Jury will release a report entitled, "Act Now Before It Is Too Late: 
Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System" 
to the public on Wednesday, July 17, 2019. Enclosed is an advanced copy. By order ofthe 
Presiding Judge of the Superior Court, Hon. Garrett L. Wong, this report is to be kept 
confidential until the date of release. 

California Penal Code §933(c) requires a response to be submitted to the Presiding Judge no later 
than October 15, 2019. 

California Penal Code §933.05 states that as to each finding, the response must indicate one of 
the following: 

1. The respondent agrees with the finding; or 
2. The respondent disagrees with the finding, wholly or partially, with an explanation. 

As to each recommendation, the response must indicate one of the following: 

1. The recommendation has been implemented, with a summary of the implementation; 
2. The recommendation has not yet been, but will be implemented in the future, with a 

time-frame for implementation; · 
3. The recommendation requires further analysis, with an explanation, scope, and 

parameters of that analysis, and a time-frame for discussion not more than six months 
from the publication of the grand jury report; or 

4. The recommendation will not be implemented because it is not warranted or reasonable, 
with an explanation. 

Please e-mail your response to Presiding Judge Wong at CGraridJury@sftc.org or mail to 400 
McAllister Street, Room 008, San Francisco, CA 94102-4512. 

Respectfully, 

R~H7 
Rasha Harvey, Foreperson 

400 McAllister Street, Room 008, San Francisco, CA 94102-4512 " ( 415) 551-3635 o http://civilgrandjury.sfgov.org/ 



CITY AND COUNTY OF SAN FRANCISCO 
2018 - 2019 CIVIL GRAND JURY 

July 15, 2019 

Rafael Mandelman 
Supervisor 
San Francisco Board of Supervisors 
City Hall, Room 244 
1 Dr. Carlton B. Goodlett Place 
San Francisco, CA 94102 

Dear Supervisor Mandelman, 

The 2018-2019 Civil Grand Jury will release a report entitled, "Act Now Before It Is Too Late: 
Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System" 
to the public on Wednesday, July 17, 2019. Enclosed is an advanced copy. By order ofthe 
Presiding Judge of the Superior Court, Hon. Garrett L. Wong, this report is to be kept 
confidential until the date of release. 

California Penal Code §933(c) requires a response to be submitted to the Presiding Judge no later 
than October 15, 2019. 

California Penal Code §933.05 states that as to each finding, the response must indicate one of 
the following: 

1. The respondent agrees with the finding; or 
2. The respondent disagrees with the finding, wholly or partially, with an explanation. 

As to each recommendation, the response must indicate one of the following: 

1. The recommendation has been implemented, with a summary of the implementation; 
2. The recommendation has not yet been, but will be implemented in the future, with a 

timeframe for implementation; 
3. The recommendation requires further analysis, with an explanation, scope, and 

parameters of that analysis, and a timeframe for discussion not more than six months 
from the publication of the grand jury report; or 

4. The recommendation will not be implemented because it is not warranted or reasonable, 
with an explanation. 

Please e-mail your response to Presiding Judge Wong at CGrandJury@sftc.org or mail to 400 
McAllister Street, Room 008, San Francisco, CA 94102-4512. 

Respectfully, 

P_k-H7_ 
Rasha Harvey, Foreperson 

400 McAllister Street, Room 008, San Francisco, CA 94102-4512 o ( 415) 551-3635 ., http://civilgrandjury.sfgov.org/ 



July 15, 2019 

Hillary Ronen 
Supervisor 

CITY AND COUNTY OF SAN FRANCISCO 
2018 - 2019 CIVIL GRAND JURY 

San Francisco Board of Supervisors 
City Hall, Room 244 
1 Dr. Carlton B. Goodlett Place 
San Francisco, CA 94102 

Dear Supervisor Ronen, 

The 2018-2019 Civil Grand Jury will release a report entitled, "Act Now Before It Is Too Late: 
Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System" 
to the public on Wednesday, July 17, 2019. Enclosed is an advanced copy. By order of the 
Presiding Judge of the Superior Court, Hon. Garrett L. Wong, this report is to be kept 
confidential until the date of release. 

California Penal Code §933(c) requires a response to be submitted to the Presiding Judge no later 
than October 15, 2019. 

California Penal Code §933.05 states that as to each finding, the response must indicate one of 
the following: 

1. The respondent agrees with the finding; or 
2. The respondent disagrees with the finding, wholly or partially, with an explanation. 

As to each recommendation, the response must indicate one of the following: 

1. The recommendation has been implemented, with a summary of the implementation; 
2. The recommendation has not yet been, but will be implemented in the future, with a 

timeframe for implementation; 
3. The recommendation requires further analysis, with an explanation, scope, and 

parameters of that analysis, and a timeframe for discussion not more than six months 
from the publication of the grand jury report; or 

4. The recommendation will not be implemented because it is not warranted or reasonable, 
with an explanation. 

Please e-mail your response to Presiding Judge Wong at CGrandJury@sftc.org or mail to 400 
McAllister Street, Room 008, San Francisco, CA 94102-4512. 

Respectfully, 

KJ-H7 
Rasha Harvey, Foreperson 

400 McAllister Street, Room 008, San Francisco, CA 94102-4512 o (415) 551-3635 o http://civilgrandjury.sfgov.org/ 



July 15, 2019 

CITY AND COUNTY OF SAN FRANCISCO 
2018 - 2019 CIVIL GRAND JURY 

Shamann Walton 
Supervisor 
San Francisco Board of Supervisors 
City Hall, Room 244 
1 Dr. Carlton B. Goodlett Place 
San Francisco, CA 94102 

Dear Supervisor Walton, 

The 2018-2019 Civil Grand Jury will release a report entitled, "Act Now Before It Is Too Late: 
Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System" 
to the public on Wednesday, July 17, 2019. Enclosed is an advanced copy. By order of the 
Presiding Judge of the Superior Court, Hon. Garrett L. Wong, this report is to be kept 
confidential until the date of release. 

California Penal Code §933(c) requires a response to be submitted to the Presiding Judge no later 
than October 15, 2019. 

California Penal Code §933.05 states that as to each finding, the response must indicate one of 
the following: 

1. The respondent agrees with the finding; or 
2. The respondent disagrees with the finding, wholly or partially, with an explanation. 

As to each recommendation, the response must indicate one of the following: 

1. The recommendation has been implemented, with a summary of the implementation; 
2. The recommendation has not yet been, but will be implemented in the future, with a 

timefraine for implementation; 
3. The recommendation requires further analysis, with an explanation, scope, and 

parameters of that analysis, and a timeframe for discussion not more than six months 
from the publication of the grand jury report; or 

4. The recommendation will not be implemented because it is not warranted or reasonable, 
with an explanation. 

Please e-mail your response to Presiding Judge Wong at CGrandJury@sftc.org or mail to 400 
McAllister Street, Room 008, San Francisco, CA 94102-4512. 

Respectfully, 

7<--t--H7 
Rasha Harvey, Foreperson 

400 McAllister Street, Room 008, San Francisco, CA 94102-4512 a ( 415) 551-3635 o h1!p://civilgrandjury.sfgov.org/ 



July 15, 2019 

Ahsha Safai 
Supervisor 

CITY AND COUNTY OF SAN FRANCISCO 

2018 - 2019 CIVIL GRAND JURY 

San Francisco Board of Supervisors 
City Hall, Room 244 
1 Dr. Carlton B. Goodlett Place 
San Francisco, CA 94102 

Dear Supervisor Safai, 

The 2018-2019 Civil Grand Jury will release a report entitled, "Act Now Before It Is Too Late: 
Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System" 
to the public on Wednesday, July 17, 2019. Enclosed is an advanced copy. By order of the 
Presiding Judge of the Superior Court, Hon. Garrett L. Wong, this report is to be kept 
confidential until the date of release. 

California Penal Code §933(c) requires a response to be submitted to the Presiding Judge no later 
than October 15, 2019. 

California Penal Code §933.05 states that as to each finding, the response must indicate one of 
the following: 

1. The respondent agrees with the finding; or 
2. The respondent disagrees with the finding, wholly or partially, with an explanation. 

As to each recommendation, the response must indicate one of the following: 

1. The recommendation has been implemented, with a summary of the implementation; 
2. The recommendation has not yet been, but will be implemented in the future, with a 

timeframe for implementation; 
3. The recommendation requires further analysis, with an explanation, scope, and 

parameters of that analysis, and a timeframe for discussion not more than six months 
from the publication of the grand jury report; or 

. 4. The recommendation will not be implemented because it is not warranted or reasonable, 
with an explanation. 

Please e-mail your response to Presiding Judge Wong at CGrandJury@sftc.org or mail to 400 
McAllister Street, Room 008, San Francisco, CA 94102-4512. 

Respectfully, 

~J_H7 
Rasha Harvey; Foreperson 

400 McAllister Street, Room 008, San Francisco, CA 94102-4512 o ( 415) 551-3635 o http://civilgrandjury.sfgov.org/ 



CITY AND COUNTY OF SAN FRANCISCO 
2018 - 2019 CIVIL GRAND JURY 

July 15, 2019 

Naomi M. Kelly 
City Administrator 
Office of the City Administrator 
City Hall, Room 362 
1 Dr. Carlton B. Goodlett Place 
San Francisco, CA 94102 

Dear Ms. Kelly, 

The 2018-2019 Civil Grand Jury will release a report entitled, "Act Now Before It Is Too Late: 
Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System" 
to the public on Wednesday, July 17, 2019. Enclosed is an advanced copy. By order ofthe 
Presiding Judge of the Superior Court, Hon. Garrett L. Wong, this report is to be kept 
confidential until the date of release. 

California Penal Code §933( c) requires a response to be submitted to the Presiding Judge no later 
than September 15, 2019. 

California Penal Code §933.05 states that as to each finding, the response must indicate one of 
the following: 

1. The respondent agrees with the finding; or 
2. The respondent disagrees with the finding, wholly or partially, with an explanation. 

As to each recommendation, the response must indicate one of the following: 

1. The recommendation has been implemented, with a summary of the implementation; 
2. The recommendation has not yet been, but will be implemented in the future, with a 

timeframe for implementation; 
3. The recommendation requires further analysis, with an explanation, scope, and 

parameters of that analysis, and a timeframe for discussion not more than six months 
from the publication of the grand jury report; or 

4. The recommendation will not be implemented because it is not warranted or reasonable, 
with an explanation. 

Please e-mail your response to Presiding Judge Wong at CGrandJury@sftc.org or mail to 400 
McAllister Street, Room 008, San Francisco, CA 94102-4512. 

Respectfully, 

~_.t--)-/7 
Rasha Harvey, Foreperson 

400 McAllister Street, Room 008, San Francisco, CA 94102-4512 o ( 415) 551-3635 " http://civilgrandjury.sfgov.org/ 



July 15, 2019 

Brian Strong 

CITY AND COUNTY OF SAN FRANCISCO 

2018 - 2019 CIVIL GRAND JURY 

Chief Resilience Officer 
Office of the City Administrator 
City Hall, Room 362 
1 Dr. Carlton B. Goodlett Place 
San Francisco, CA 94102 

Dear Mr. Strong, 

The 2018-2019 Civil Grand Jury will release a report entitled, "Act Now Before It Is Too Late: 
Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System" 
to the public on Wednesday, July 17, 2019. Enclosed is an advanced copy. By order of the 
Presiding Judge of the Superior Court, Hon. Garrett L. Wong, this report is to be kept 
confidential until the date of release. 

California Penal Code §933(c) requires a response to be submitted to the Presiding Judge no later 
than September 15, 2019. 

California Penal Code §933.05 states that as to each finding, the response must indicate one of 
the following: 

1. The respondent agrees with the finding; or 
2. The respondent disagrees with the finding, wholly or partially, with an explanation. 

As to each recommendation, the response must indicate one of the following: 

1. The recommendation has been implemented, with a summary of the implementation; 
2. The recommendation has not yet been, but will be implemented in the future, with a 

timeframe for implementation; 
3. The recommendation requires further analysis, with an explanation, scope, and 

parameters of that analysis, and a time frame for discussion not more than six months 
from the publication of the grand jury report; or 

4. The recommendation will not be implemented because it is not warranted or reasonable, 
with an explanation. 

Please e-mail your response to Presiding Judge Wong at CGrandJury(a),sftc.org or mail to 400 
McAllister Street, Room 008, San Francisco, CA 94102-4512. 

Respectfully, 

RJ-_H7_ 
Rasha Harvey, Foreperson 

400 McAllister Street, Room 008, San Francisco, CA 94102-4512 " (415) 551-3635 <> http://civilgrandjury.sfgov.org/ 



CITY AND COUNTY OF SAN FRANCISCO 

2018 - 2019 CIVIL GRAND JURY 

July 15, 2019 

Debbie Raphael 
Director 
San Francisco Department of the Environment 
1455 Market Street, Suite 1200 
San Francisco, CA 94103 

Dear Ms. Raphael, 

The 2018-2019 Civil Grand Jury will release a report entitled, "Act Now Before It Is Too Late: 
Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System" 
to the public on Wednesday, July 17, 2019. Enclosed is an advanced copy. By order of the 
Presiding Judge of the Superior Court, Hon. Garrett L. Wong, this report is to be kept 
confidential until the date of release. 

California Penal Code §933(c) requires a response to be submitted to the Presiding Judge no later 
than September 15, 2019. 

California Penal Code §933.05 states that as to each finding, the response must indicate one of 
the following: 

1. The respondent agrees with the finding; or 
2. The respondent disagrees with the finding, wholly or partially, with an explanation. 

As to each recommendation, the response must indicate one of the following: 

1. The recommendation has been implemented, with a summary of the implementation; 
2. The recommendation has not yet been, but will be implemented in the future, with a 

timeframe for implementation; 
3. The recommendation requires further analysis, with an explanation, scope, and 

parameters of that analysis, and a timeframe for discussion not more than six months 
from the publication of the grand jury report; or 

4. The recommendation will not be implemented because it is not warranted or reasonable, 
with an explanation. 

Please e-mail your response to Presiding Judge Wong at CGrandJury@sftc.org or mail to 400 
McAllister Street, Room 008, San Francisco, CA 94102-4512. 

Respectfully, 

)<J_H7_ 
Rasha Harvey, Foreperson 

400 McAllister Street, Room 008, San Francisco, CA 94102-45 12 " ( 415) 551-3635 a http://civilgrandjury.sfgov.org/ 



July 15, 2019 

CITY AND COUNTY OF SAN FRANCISCO 

2018 - 2019 CIVIL GRAND JURY 

Jeanine Nicholson 
Fire Chief 
San Francisco Fire Department 
698 Second Street 
San Francisco, CA 94107 

Dear Chief Nicholson, 

The 2018-2019 Civil Grand Jury will release a report entitled, "Act Now Before It Is Too Late: 
Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System" 
to the public on Wednesday, July 17, 2019. Enclosed is an advanced copy. By order of the 
Presiding Judge of the Superior Court, Hon. Garrett L. Wong, this report is to be kept 
confidential until the date of release. 

California Penal Code §933(c) requires a response to be submitted to the Presiding Judge no later 
than September 15, 2019. 

California Penal Code §933.05 states that as to each finding, the response must indicate one of 
the following: 

1. The respondent agrees with the finding; or 
2. The respondent disagrees with the finding, wholly or partially, with an explanation. 

As to each recommendation, the response must indicate one of the following: 

1. The recommendation has been implemented, with a summary of the implementation; 
2. The recommendation has not yet been, but will be implemented in the future, with a 

timeframe for implementation; 
3. The recommendation requires further analysis, with an explanation, scope, and 

parameters of that analysis, and a timeframe for discussion not more than six months 
from the publication of the grand jury report; or 

4. The recommendation will not be implemented because it is not warranted or reasonable, 
with an explanation. 

Please e-mail your response to Presiding Judge Wong at CGrandJury@sftc.org or mail to 400 
McAllister Street, Room 008, San Francisco, CA 94102-4512. 

Respectfully, 

J<_k--H7 
Rasha Harvey, Foreperson 

400 McAllister Street, Room 008, San Francisco, CA 94102-4512 o ( 415) 551-3635 o http://civilgrandjury.sfgov.org/ 



July 15, 2019 

Stephen Nakajo 
President 

CITY AND COUNTY OF SAN FRANCISCO 

2018 - 2019 CIVIL GRAND JURY 

San Francisco Fire Commission 
1765 Sutter Street 
San Francisco, CA 94115 

Dear President Nakajo, 

The 2018-2019 Civil Grand Jury will release a report entitled, "Act Now Before It Is Too Late: 
Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System" 
to the public on Wednesday, July 17, 2019. Enclosed is an advanced copy. By order of the 
Presiding Judge of the Superior Court, Hon. Garrett L. Wong, this report is to be kept 
confidential until the date of release. 

California Penal Code §933( c) requires a response to be submitted to the Presiding Judge no later 
than September 15, 2019. 

California Penal Code §933.05 states that as to each finding, the response must indicate one of 
the following: 

1. The respondent agrees with the finding; or 
2. The respondent disagrees with the finding, wholly or partially, with an explanation. 

As to each recommendation, the response must indicate one of the following: 

1. The recommendation has been implemented, with a summary of the implementation; 
2. The recommendation has not yet been, but will be implemented in the future, with a 

timeframe for implementation; 
3. The recommendation requires further analysis, with an explanation, scope, and 

parameters of that analysis, and a timeframe for discussion not more than six months 
from the publication of the grand jury report; or 

4. The recommendation will not be implemented because it is not warranted or reasonable, 
with an explanation. 

Please e-mail your response to Presiding Judge Wong at CGrandJury@sftc.org or mail to 400 
McAllister Street, Room 008, San Francisco, CA 94102-4512. 

Respectfully, 

KJ_H7 
Rasha Harvey, Foreperson 

400 McAllister Street. Room 008, San Francisco, CA 94102-45 l 2 o ( 415) 55 l -3635 " http://civilgrandjury.sfgov.org/ 



July 15, 2019 

CITY AND COUNTY OF SAN FRANCISCO 
2018 - 2019 CIVIL GRAND JURY 

The Honorable London Breed 
Mayor of San Francisco 
City Hall, Room 200 
1 Dr. Carlton B. Goodlett Place 
San Francisco, CA 94102 

Dear Mayor Breed, 

The 2018-2019 Civil Grand Jury will release a report entitled, "Act Now Before It Is Too Late: 
Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System" 
to the public on Wednesday, July 17, 2019. Enclosed is an advanced copy. By order of the 
Presiding Judge of the Superior Court, Hon. Garrett L. Wong, this report is to be kept 
confidential until the date of release. 

California Penal Code §933( c) requires a response to be submitted to the Presiding Judge no later 
than September 15, 2019. 

California Penal Code §933.05 states that as to each finding, the response must indicate one of 
the following: 

1. The respondent agrees with the finding; or 
2. The respondent disagrees with the finding, wholly or partially, with an explanation. 

As to each recommendation, the response must indicate one of the following: 

1. The recommendation has been implemented, with a summary of the implementation; 
2. The recommendation has not yet been, but will be implemented in the future, with a 

timeframe for implementation; 
3. The recommendation requires further analysis, with an explanation, scope, and 

parameters of that analysis, and a timeframe for discussion not more than six months 
from the publication of the grand jury report; or 

4. The recommendation will not be implemented because it is not warranted or reasonable, 
with an explanation. 

Please e-mail your response to Presiding Judge Wong at CGrandJury@sftc.org or mail to 400 
McAllister Street, Room 008, San Francisco, CA 94102-4512. 

Respectfully, 

RJ--t-17 
Rasha Harvey, Foreperson 

400 McAllister Street, Room 008, San Francisco, CA 94102-45 12 o ( 415) 551-3635 o http://civilgrandjury.sfgov.org/ 



CITY AND COUNTY OF SAN FRANCISCO 

2018 - 2019 CIVIL GRAND JURY 

July 15, 2019 

Harlan L. Kelly, Jr. 
General Manager 
San Francisco Public Utilities Commission 
525 Golden Gate Avenue, 13th Floor 
San Francisco, CA 94102 

Dear General Manager Kelly, 

The 2018-2019 Civil Grand Jury will release a report entitled, "Act Now Before It Is Too Late: 
Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System" 
to the public on Wednesday, July 17, 2019. Enclosed is an advanced copy. By order of the 
Presiding Judge of the Superior Court, Hon. Garrett L. Wong, this report is to be kept 
confidential until the date of release. 

California Penal Code § 93 3 ( c) requires a response to be submitted to the Presiding Judge no later 
than September 15, 2019. 

California Penal Code §933.05 states that as to each finding, the response must indicate one of 
the following: 

1. The respondent agrees with the finding; or 
2. The respondent disagrees with the finding, wholly or partially, with an explanation. 

As to each recommendation, the response must indicate one of the following: 

1. The recommendation has been implemented, with a summary of the implementation; 
2. The recommendation has not yet been, but will be implemented in the future, with a 

timeframe for implementation; 
3. The recommendation requires further analysis, with an explanation, scope, and 

parameters of that analysis, and a timeframe for discussion not more than six months 
from the publication of the grand jury report; or 

4. The recommendation will not be implemented because it is not warranted or reasonable, 
with an explanation. 

Please e-mail your response to Presiding Judge Wong at CGrandJury@sftc.org or mail to 400 
McAllister Street, Room 008, San Francisco, CA 94102-4512. 

Respectfully, 

~J-1-/7 
Rasha Harvey, Foreperson 

400 McAllister Street, Room 008, San Francisco, CA 94102-4512 o (415) 551-3635 " http://civilgrandjury.sfgov.org/ 



CITY AND COUNTY OF SAN FRANCISCO 
2018 - 2019 CIVIL GRAND JURY 

July 15, 2019 

Ann Moller Caen 
President 
San Francisco Public Utilities Commission 
525 Golden Gate Avenue, 13th Floor 
San Francisco, CA 94102 

Dear President Caen, 

The 2018-2019 Civil Grand Jury will release a report entitled, "Act Now Before It Is Too Late: 
Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System" 
to the public on Wednesday, July 17, 2019. Enclosed is an advanced copy. By order of the 
Presiding Judge of the Superior Court, Hon. Garrett L. Wong, this report is to be kept 
confidential until the date of release. 

California Penal Code §933( c) requires a response to be submitted to the Presiding Judge no later 
than September 15, 2019. 

California Penal Code §933.05 states that as to each finding, the response must indicate one of 
the following: 

1. The respondent agrees with the finding; or 
2. The respondent disagrees with the finding, wholly or partially, with an explanation. 

As to each recommendation, the response must indicate one of the following: 

1. The recommendation has been implemented, with a summary of the implementation; 
2. The recommendation has not yet been, but will be implemented in the future, with a 

timeframe for implementation; 
3. The recommendation requires further analysis, with an explanation, scope, and 

parameters of that analysis, and a timeframe for discussion not more than six months 
from the publication of the grand jury report; or 

4. The recommendation will not be implemented because it is not warranted or reasonable, 
with an explanation. 

Please e-mail your response to Presiding Judge Wong at CGrandJury@sftc.org or mail to 400 
McAllister Street, Room 008, San Francisco, CA 94102-4512. 

Respectfully, 

RJ_H7 
Rasha Harvey, Foreperson 

400 McAllister Street, Room 008, San Francisco, CA 94102-4512 0 ( 415) 551-3635 " http://civilgrandjury.sfgov.org/ 



Print Form 

Introduction Form 
By a Member of the Board of Supervisors or the Mayor 

Time stamp 

I hereby submit the following item for introduction (select only one): or meeting date 

D 1. For reference to Committee. (An Ordinance, Resolution, Motion, or Charter Amendment) 

D 2. Request for next printed agenda Without Reference to Committee. 

161 3. Request for hearing on a subject matter at Committee. 

□ 4. Request for letter beginning "Supervisor inquires" 
L__ ________________ ~ 

D 5. City Attorney request. 

□ 6. Call File No. from Committee. 

D 7. Budget Analyst request (attach written motion). 

D 8. Substitute Legislation File No. 
L-------~ 

D 9. Reactivate File No. I 
L__-----~ 

D 10. Question(s) submitted for Mayoral Appearance before the BOS on 
L----------------~ 

Please check the appropriate boxes. The proposed legislation should be forwarded to the following: 
D Small Business Commission D Youth Commission D Ethics Commission 

D Planning Commission D Building Inspection Commission 

Note: For the Imperative Agenda (a resolution not on the printed agenda), use a Imperative Form. 

Sponsor(s): 

!clerk of the Board 

Subject: 

Hearing - Civil Grand Jury Report - Act Now Before it is Too Late: Aggressively Expand and Enhance Our High
Pressure Emergency Firefighting Water System 

The text is listed below or attached: 

Hearing on the recently-published 2018-2019 Civil Grand Jury Report, entitled "Act Now Before it is Too Late: 
Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System." 

Signature of Sponsoring Supervisor: 
-~-------------------

For Clerk's Use Only: 

Page 1 of 1 



  ⚠WARNING: This email was generated from an external source. You should only open files from
a trustworthy source.

From: Anatolia Lubos
To: Carroll, John (BOS)
Subject: Fire Commission Response to 2018-2019 AWSS Report
Date: Friday, September 13, 2019 10:03:24 AM
Attachments: Copy of Fire Commission_Nakajo_AWSS Matrix of Findings and Recommendations Response 190904.xlsx

 
 

From: Civil Grand Jury <CGrandJury@sftc.org> 
Sent: Thursday, September 12, 2019 1:24 PM
To: Anatolia Lubos <ALubos@sftc.org>
Subject: FW: Civil Grand Jury Report
 
 

From: Conefrey, Maureen (FIR)
Sent: Thursday, September 12, 2019 1:24:22 PM (UTC-08:00) Pacific Time (US & Canada)
To: Civil Grand Jury
Cc: Rasha Harvey; Steve Nakajo (sknakajo@yahoo.com); Nicholson, Jeanine (FIR)
Subject: RE: Civil Grand Jury Report

 
Here’s the correct document.
 
Maureen Conefrey
Fire Commission Secretary
(415) 558-3451
 

From: Conefrey, Maureen (FIR) 
Sent: Thursday, September 12, 2019 11:45 AM
To: CGrandJury@sftc.org
Cc: Rasha Harvey <r.harvey@sfcgj.org>; Steve Nakajo (sknakajo@yahoo.com)
<sknakajo@yahoo.com>; Nicholson, Jeanine (FIR) <jeanine.nicholson@sfgov.org>
Subject: Civil Grand Jury Report
 
Dear Honorable Garrett L. Wong,
 
Please see attachments.   I will also send by U.S. Mail.
 
Sincerely,
 
Maureen Conefrey
Fire Commission Secretary
(415) 558-3451
 

I 

mailto:ALubos@sftc.org
mailto:john.carroll@sfgov.org
mailto:sknakajo@yahoo.com
mailto:CGrandJury@sftc.org
mailto:r.harvey@sfcgj.org
mailto:sknakajo@yahoo.com
mailto:sknakajo@yahoo.com
mailto:jeanine.nicholson@sfgov.org

FireCommission

		Report Title
[Publication Date]		F#		Finding
(text may be duplicated due to spanning and multiple respondent effects)		Respondent Assigned by CGJ
[Response Due Date]		Finding Response (Agree/Disagree)		Finding Response Text		R#
[for F#]		Recommendation
(text may be duplicated due to spanning and multiple respondent effects)		Respondent Assigned by CGJ
[Response Due Date]		Recommendation Response
(Implementation)		Recommendation Response Text

		Act Now Before It Is Too Late: Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System
[July 17, 2019]		F1		Fires resulting from an earthquake represent a significant risk of widespread damage and potential loss of life in San Francisco.		President, San Francisco Fire Commission
[September 15, 2019]		Agree with the finding				R1
[for F1-F6]		By no later than December 31, 2020, the Mayor, the SFPUC, the SFFD, and the Office of Resilience and Capital Planning should jointly present to the Board of Supervisors a detailed plan to ensure the City is well prepared to fight fires in all parts of San Francisco in the event of a 1906-magnitude (7.8) earthquake.		President, San Francisco Fire Commission
[September 15, 2019]		Will be implemented		Ensuring that San Francisco has the infrastructure and resources to be well prepared to fight fires in all parts of San Francisco is something that will be a focus of the next 10-Year Capital Plan. Per Administrative Code 3.20, that Plan must be submitted to the Mayor and Board no later than March 1 of each odd-numbered year for approval no later than May 1. The requested presentation would be delivered as part of that Plan’s submission to enable holistic planning across San Francisco’s resilience challenges. Updates available on this timeline would be included. The City cannot discuss the project and timeline until the ESER 2020 plan passes. For this reason, the City will sync this recommendation with the Capital Plan, and push back the timeline to December 31, 2021. 

		Act Now Before It Is Too Late: Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System
[July 17, 2019]		F1		Fires resulting from an earthquake represent a significant risk of widespread damage and potential loss of life in San Francisco.		President, San Francisco Fire Commission
[September 15, 2019]		Agree with the finding				R2
[for F1-F6]		The plan discussed in Recommendation R1 should include a detailed proposal, including financing sources, for the installation within 15 years of a high-pressure, multi-sourced, seismically safe emergency water system for those parts of the City that don’t currently have one, i.e., by no later than June 30, 2034.		President, San Francisco Fire Commission
[September 15, 2019]		Requires further analysis		The commitment of sources for specific uses on specific timelines for San Francisco’s public infrastructure is the work of the 10-Year Capital Plan. The plan discussed in Recommendation 1 will be acknowledged in the Capital Plan, and based on analysis, will be done on the capital plan timeline. The capital planning process gathers, documents, and balances planned funding for needs across the public infrastructure portfolio and across San Francisco’s resilience challenges. The Capital Plan has longstanding funding principles to guide the prioritization of public infrastructure investments. These investments are tiered: (1) address legal and/or regulatory mandates; (2) ensure public safety and enhance resilience; (3) preserve assets and promote sustainability; (4) advance planned and programmatic needs; and (5) promote economic development. In the next 10-Year Capital Plan and those that follow, the City will continue to analyze priority projects and programs and identify sources to advance those priorities. Committing to entirely funding a single program out of context and without regard for the trade-offs of that commitment would be out of step with the City’s longstanding and highly regarded capital planning process and likely create significant vulnerabilities elsewhere in the portfolio.

		Act Now Before It Is Too Late: Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System
[July 17, 2019]		F2		The municipal water supply system (MWSS) is highly vulnerable to damage from a major earthquake and is not a reliable source for water supply for firefighting after a major earthquake.		President, San Francisco Fire Commission
[September 15, 2019]		Disagree, partially		The MWSS has been significantly upgraded in the last 15 years through the Water Supply Improvement Program (WSIP) initiated by the SFPUC. The goals of WSIP included to reduce vulnerability of the water system to damage from earthquakes and increase overall water system reliability. There were 35 in-city projects within the $4.8 billion-dollar program. The WSIP was the largest capital program ever undertaken by San Francisco, and one of the largest water infrastructure programs in the nation. Additionally, it is one of the only comprehensive and strategic infrastructure programs targeted specifically at improving a water system’s seismic reliability and resiliency. Additionally, it is unique because the WSIP utilized a 7.8 magnitude earthquake as its seismic Level of Service. 		R1
[for F1-F6]		By no later than December 31, 2020, the Mayor, the SFPUC, the SFFD, and the Office of Resilience and Capital Planning should jointly present to the Board of Supervisors a detailed plan to ensure the City is well prepared to fight fires in all parts of San Francisco in the event of a 1906-magnitude (7.8) earthquake.		President, San Francisco Fire Commission
[September 15, 2019]		Will be implemented		Ensuring that San Francisco has the infrastructure and resources to be well prepared to fight fires in all parts of San Francisco is something that will be a focus of the next 10-Year Capital Plan. Per Administrative Code 3.20, that Plan must be submitted to the Mayor and Board no later than March 1 of each odd-numbered year for approval no later than May 1. The requested presentation would be delivered as part of that Plan’s submission to enable holistic planning across San Francisco’s resilience challenges. Updates available on this timeline would be included. The City cannot discuss the project and timeline until the ESER 2020 plan passes. For this reason, the City will sync this recommendation with the Capital Plan, and push back the timeline to December 31, 2021. 

		Act Now Before It Is Too Late: Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System
[July 17, 2019]		F2		The municipal water supply system (MWSS) is highly vulnerable to damage from a major earthquake and is not a reliable source for water supply for firefighting after a major earthquake.		President, San Francisco Fire Commission
[September 15, 2019]		Disagree, partially		The MWSS has been significantly upgraded in the last 15 years through the Water Supply Improvement Program (WSIP) initiated by the SFPUC. The goals of WSIP included to reduce vulnerability of the water system to damage from earthquakes and increase overall water system reliability. There were 35 in-city projects within the $4.8 billion-dollar program. The WSIP was the largest capital program ever undertaken by San Francisco, and one of the largest water infrastructure programs in the nation. Additionally, it is one of the only comprehensive and strategic infrastructure programs targeted specifically at improving a water system’s seismic reliability and resiliency. Additionally, it is unique because the WSIP utilized a 7.8 magnitude earthquake as its seismic Level of Service. 		R2
[for F1-F6]		The plan discussed in Recommendation R1 should include a detailed proposal, including financing sources, for the installation within 15 years of a high-pressure, multi-sourced, seismically safe emergency water system for those parts of the City that don’t currently have one, i.e., by no later than June 30, 2034.		President, San Francisco Fire Commission
[September 15, 2019]		Requires further analysis		The commitment of sources for specific uses on specific timelines for San Francisco’s public infrastructure is the work of the 10-Year Capital Plan. The plan discussed in Recommendation 1 will be acknowledged in the Capital Plan, and based on analysis, will be done on the capital plan timeline. The capital planning process gathers, documents, and balances planned funding for needs across the public infrastructure portfolio and across San Francisco’s resilience challenges. The Capital Plan has longstanding funding principles to guide the prioritization of public infrastructure investments. These investments are tiered: (1) address legal and/or regulatory mandates; (2) ensure public safety and enhance resilience; (3) preserve assets and promote sustainability; (4) advance planned and programmatic needs; and (5) promote economic development. In the next 10-Year Capital Plan and those that follow, the City will continue to analyze priority projects and programs and identify sources to advance those priorities. Committing to entirely funding a single program out of context and without regard for the trade-offs of that commitment would be out of step with the City’s longstanding and highly regarded capital planning process and likely create significant vulnerabilities elsewhere in the portfolio.

		Act Now Before It Is Too Late: Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System
[July 17, 2019]		F3		Approximately 30 cisterns have recently been added with funds from ESER bonds, but cisterns only have up to about an hour of water supply and thus do not provide sufficient water for fighting fires following a major earthquake.		President, San Francisco Fire Commission
[September 15, 2019]		Agree with the finding		Cisterns serve as one of many important tools for use by the SFFD in response to a disaster.  Cistern locations are strategically located in the City in the event of a major conflagration to assist as a “Demarcation Line” on some of The City’s major thoroughfares. This was realized after the 1906 earthquake. With work accomplished through the ESER bond program, cisterns have been seismically improved throughout the City and the overall number of cisterns has increased to approximately 230, providing the Fire Department access to millions of gallons of water in an emergency.		R1
[for F1-F6]		By no later than December 31, 2020, the Mayor, the SFPUC, the SFFD, and the Office of Resilience and Capital Planning should jointly present to the Board of Supervisors a detailed plan to ensure the City is well prepared to fight fires in all parts of San Francisco in the event of a 1906-magnitude (7.8) earthquake.		President, San Francisco Fire Commission
[September 15, 2019]		Will be implemented		Ensuring that San Francisco has the infrastructure and resources to be well prepared to fight fires in all parts of San Francisco is something that will be a focus of the next 10-Year Capital Plan. Per Administrative Code 3.20, that Plan must be submitted to the Mayor and Board no later than March 1 of each odd-numbered year for approval no later than May 1. The requested presentation would be delivered as part of that Plan’s submission to enable holistic planning across San Francisco’s resilience challenges. Updates available on this timeline would be included. The City cannot discuss the project and timeline until the ESER 2020 plan passes. For this reason, the City will sync this recommendation with the Capital Plan, and push back the timeline to December 31, 2021. 

		Act Now Before It Is Too Late: Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System
[July 17, 2019]		F3		Approximately 30 cisterns have recently been added with funds from ESER bonds, but cisterns only have up to about an hour of water supply and thus do not provide sufficient water for fighting fires following a major earthquake.		President, San Francisco Fire Commission
[September 15, 2019]		Agree with the finding		Cisterns serve as one of many important tools for use by the SFFD in response to a disaster.  Cistern locations are strategically located in the City in the event of a major conflagration to assist as a “Demarcation Line” on some of The City’s major thoroughfares. This was realized after the 1906 earthquake. With work accomplished through the ESER bond program, cisterns have been seismically improved throughout the City and the overall number of cisterns has increased to approximately 230, providing the Fire Department access to millions of gallons of water in an emergency.		R2
[for F1-F6]		The plan discussed in Recommendation R1 should include a detailed proposal, including financing sources, for the installation within 15 years of a high-pressure, multi-sourced, seismically safe emergency water system for those parts of the City that don’t currently have one, i.e., by no later than June 30, 2034.		President, San Francisco Fire Commission
[September 15, 2019]		Requires further analysis		The commitment of sources for specific uses on specific timelines for San Francisco’s public infrastructure is the work of the 10-Year Capital Plan. The plan discussed in Recommendation 1 will be acknowledged in the Capital Plan, and based on analysis, will be done on the capital plan timeline. The capital planning process gathers, documents, and balances planned funding for needs across the public infrastructure portfolio and across San Francisco’s resilience challenges. The Capital Plan has longstanding funding principles to guide the prioritization of public infrastructure investments. These investments are tiered: (1) address legal and/or regulatory mandates; (2) ensure public safety and enhance resilience; (3) preserve assets and promote sustainability; (4) advance planned and programmatic needs; and (5) promote economic development. In the next 10-Year Capital Plan and those that follow, the City will continue to analyze priority projects and programs and identify sources to advance those priorities. Committing to entirely funding a single program out of context and without regard for the trade-offs of that commitment would be out of step with the City’s longstanding and highly regarded capital planning process and likely create significant vulnerabilities elsewhere in the portfolio.

		Act Now Before It Is Too Late: Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System
[July 17, 2019]		F4		The City’s high-pressure emergency water supply system, known as the Auxiliary Water Supply System (AWSS), does not cover large parts of Supervisorial Districts 1, 4, 7 and 11, roughly one-third of the City’s developed area. As a result, these districts are not adequately protected from fires after a major earthquake.		President, San Francisco Fire Commission
[September 15, 2019]		Agree with the finding		The SFPUC, SFFD, and San Francisco Public Works (SFPW) are committed to increasing fire protection throughout San Francisco. Since the passage of the first Earthquake Safety and Emergency Response Bond in 2010, the three agencies have been implementing projects to improve the AWSS system’s seismic reliability and range of coverage. Enhancing the AWSS range of coverage to all areas of the City would require the allocation of funds to do so. The three agencies will continue to develop and implement projects utilizing new and proven technologies that improve upon the original system design. There have been many advancements in earthquake resistant pipeline design and materials, hydrants, and seismic valves since the early 1900s, and the City intends to use the best possible technology available to meet the performance standards of the SFFD.		R1
[for F1-F6]		By no later than December 31, 2020, the Mayor, the SFPUC, the SFFD, and the Office of Resilience and Capital Planning should jointly present to the Board of Supervisors a detailed plan to ensure the City is well prepared to fight fires in all parts of San Francisco in the event of a 1906-magnitude (7.8) earthquake.		President, San Francisco Fire Commission
[September 15, 2019]		Will be implemented		Ensuring that San Francisco has the infrastructure and resources to be well prepared to fight fires in all parts of San Francisco is something that will be a focus of the next 10-Year Capital Plan. Per Administrative Code 3.20, that Plan must be submitted to the Mayor and Board no later than March 1 of each odd-numbered year for approval no later than May 1. The requested presentation would be delivered as part of that Plan’s submission to enable holistic planning across San Francisco’s resilience challenges. Updates available on this timeline would be included. The City cannot discuss the project and timeline until the ESER 2020 plan passes. For this reason, the City will sync this recommendation with the Capital Plan, and push back the timeline to December 31, 2021. 

		Act Now Before It Is Too Late: Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System
[July 17, 2019]		F4		The City’s high-pressure emergency water supply system, known as the Auxiliary Water Supply System (AWSS), does not cover large parts of Supervisorial Districts 1, 4, 7 and 11, roughly one-third of the City’s developed area. As a result, these districts are not adequately protected from fires after a major earthquake.		President, San Francisco Fire Commission
[September 15, 2019]		Agree with the finding		The SFPUC, SFFD, and San Francisco Public Works (SFPW) are committed to increasing fire protection throughout San Francisco. Since the passage of the first Earthquake Safety and Emergency Response Bond in 2010, the three agencies have been implementing projects to improve the AWSS system’s seismic reliability and range of coverage. Enhancing the AWSS range of coverage to all areas of the City would require the allocation of funds to do so. The three agencies will continue to develop and implement projects utilizing new and proven technologies that improve upon the original system design. There have been many advancements in earthquake resistant pipeline design and materials, hydrants, and seismic valves since the early 1900s, and the City intends to use the best possible technology available to meet the performance standards of the SFFD.		R2
[for F1-F6]		The plan discussed in Recommendation R1 should include a detailed proposal, including financing sources, for the installation within 15 years of a high-pressure, multi-sourced, seismically safe emergency water system for those parts of the City that don’t currently have one, i.e., by no later than June 30, 2034.		President, San Francisco Fire Commission
[September 15, 2019]		Requires further analysis		The commitment of sources for specific uses on specific timelines for San Francisco’s public infrastructure is the work of the 10-Year Capital Plan. The plan discussed in Recommendation 1 will be acknowledged in the Capital Plan, and based on analysis, will be done on the capital plan timeline. The capital planning process gathers, documents, and balances planned funding for needs across the public infrastructure portfolio and across San Francisco’s resilience challenges. The Capital Plan has longstanding funding principles to guide the prioritization of public infrastructure investments. These investments are tiered: (1) address legal and/or regulatory mandates; (2) ensure public safety and enhance resilience; (3) preserve assets and promote sustainability; (4) advance planned and programmatic needs; and (5) promote economic development. In the next 10-Year Capital Plan and those that follow, the City will continue to analyze priority projects and programs and identify sources to advance those priorities. Committing to entirely funding a single program out of context and without regard for the trade-offs of that commitment would be out of step with the City’s longstanding and highly regarded capital planning process and likely create significant vulnerabilities elsewhere in the portfolio.

		Act Now Before It Is Too Late: Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System
[July 17, 2019]		F4		The City’s high-pressure emergency water supply system, known as the Auxiliary Water Supply System (AWSS), does not cover large parts of Supervisorial Districts 1, 4, 7 and 11, roughly one-third of the City’s developed area. As a result, these districts are not adequately protected from fires after a major earthquake.		President, San Francisco Fire Commission
[September 15, 2019]		Agree with the finding		The SFPUC, SFFD, and San Francisco Public Works (SFPW) are committed to increasing fire protection throughout San Francisco. Since the passage of the first Earthquake Safety and Emergency Response Bond in 2010, the three agencies have been implementing projects to improve the AWSS system’s seismic reliability and range of coverage. Enhancing the AWSS range of coverage to all areas of the City would require the allocation of funds to do so. The three agencies will continue to develop and implement projects utilizing new and proven technologies that improve upon the original system design. There have been many advancements in earthquake resistant pipeline design and materials, hydrants, and seismic valves since the early 1900s, and the City intends to use the best possible technology available to meet the performance standards of the SFFD.		R5
[for F4]		The SFFD should strategically locate the majority of the PWSS hose tenders in areas that at present only have low-pressure hydrants and/or cisterns.		President, San Francisco Fire Commission
[September 15, 2019]		Will be implemented		The Department is currently finalizing specifications for these units, after which they will go out to bid through the City’s procurement processes before construction.  It is anticipated the Department will take receipt of these units in the second half of 2020/early 2021.  These hose tenders are a heavy-duty apparatus designed to be able to be deployed and moved throughout the City depending on need, giving the Department needed operational flexibility in its response.

		Act Now Before It Is Too Late: Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System
[July 17, 2019]		F5		A high-pressure, multi-sourced, seismically safe emergency firefighting water supply will be costly but is essential to protect the City.		President, San Francisco Fire Commission
[September 15, 2019]		Agree with the finding		As the City considers what is essential to protect San Francisco, it is important to acknowledge our multiple, complex resilience challenges. These challenges are documented in the Resilient SF strategy (2016) and underlie the strategic efforts of our capital investments as represented in the 10-Year Capital Plan (last updated 2019). These challenges are: Earthquakes, Sea Level Rise/Climate Change, Aging Infrastructure, Unaffordability, and Social Inequity. All of these challenges represent meaningful threats to San Franciscans, their property, and their ability to make a life in the city. In making decisions about priority investments, San Francisco must keep an eye on all of these challenges, identify the areas of greatest need across them, and make progress on all fronts simultaneously. The City has taken significant steps since 2010 to ensure that the City has a high-pressure multi-sourced, seismically safe EFWS. Since the passage of the first Earthquake Safety and Emergency Response Bond in 2010, SFPUC, SFFD, SF Public Works have been implementing projects to improve the system’s seismic reliability and range of coverage. The three agencies will continue to implement projects utilizing new and proven technologies that improve upon the original system design.   		R1
[for F1-F6]		By no later than December 31, 2020, the Mayor, the SFPUC, the SFFD, and the Office of Resilience and Capital Planning should jointly present to the Board of Supervisors a detailed plan to ensure the City is well prepared to fight fires in all parts of San Francisco in the event of a 1906-magnitude (7.8) earthquake.		President, San Francisco Fire Commission
[September 15, 2019]		Will be implemented		Ensuring that San Francisco has the infrastructure and resources to be well prepared to fight fires in all parts of San Francisco is something that will be a focus of the next 10-Year Capital Plan. Per Administrative Code 3.20, that Plan must be submitted to the Mayor and Board no later than March 1 of each odd-numbered year for approval no later than May 1. The requested presentation would be delivered as part of that Plan’s submission to enable holistic planning across San Francisco’s resilience challenges. Updates available on this timeline would be included. The City cannot discuss the project and timeline until the ESER 2020 plan passes. For this reason, the City will sync this recommendation with the Capital Plan, and push back the timeline to December 31, 2021. 

		Act Now Before It Is Too Late: Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System
[July 17, 2019]		F5		A high-pressure, multi-sourced, seismically safe emergency firefighting water supply will be costly but is essential to protect the City.		President, San Francisco Fire Commission
[September 15, 2019]		Agree with the finding		As the City considers what is essential to protect San Francisco, it is important to acknowledge our multiple, complex resilience challenges. These challenges are documented in the Resilient SF strategy (2016) and underlie the strategic efforts of our capital investments as represented in the 10-Year Capital Plan (last updated 2019). These challenges are: Earthquakes, Sea Level Rise/Climate Change, Aging Infrastructure, Unaffordability, and Social Inequity. All of these challenges represent meaningful threats to San Franciscans, their property, and their ability to make a life in the city. In making decisions about priority investments, San Francisco must keep an eye on all of these challenges, identify the areas of greatest need across them, and make progress on all fronts simultaneously. The City has taken significant steps since 2010 to ensure that the City has a high-pressure multi-sourced, seismically safe EFWS. Since the passage of the first Earthquake Safety and Emergency Response Bond in 2010, SFPUC, SFFD, SF Public Works have been implementing projects to improve the system’s seismic reliability and range of coverage. The three agencies will continue to implement projects utilizing new and proven technologies that improve upon the original system design.   		R2
[for F1-F6]		The plan discussed in Recommendation R1 should include a detailed proposal, including financing sources, for the installation within 15 years of a high-pressure, multi-sourced, seismically safe emergency water system for those parts of the City that don’t currently have one, i.e., by no later than June 30, 2034.		President, San Francisco Fire Commission
[September 15, 2019]		Requires further analysis		The commitment of sources for specific uses on specific timelines for San Francisco’s public infrastructure is the work of the 10-Year Capital Plan. The plan discussed in Recommendation 1 will be acknowledged in the Capital Plan, and based on analysis, will be done on the capital plan timeline. The capital planning process gathers, documents, and balances planned funding for needs across the public infrastructure portfolio and across San Francisco’s resilience challenges. The Capital Plan has longstanding funding principles to guide the prioritization of public infrastructure investments. These investments are tiered: (1) address legal and/or regulatory mandates; (2) ensure public safety and enhance resilience; (3) preserve assets and promote sustainability; (4) advance planned and programmatic needs; and (5) promote economic development. In the next 10-Year Capital Plan and those that follow, the City will continue to analyze priority projects and programs and identify sources to advance those priorities. Committing to entirely funding a single program out of context and without regard for the trade-offs of that commitment would be out of step with the City’s longstanding and highly regarded capital planning process and likely create significant vulnerabilities elsewhere in the portfolio.

		Act Now Before It Is Too Late: Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System
[July 17, 2019]		F6		Unless the City increases funding levels, it will be several decades (i.e., after the USGS predicts one or more major earthquakes will occur) before the southern parts of the City have a high-pressure, multi-sourced, seismically safe emergency firefighting water supply.		President, San Francisco Fire Commission
[September 15, 2019]		Disagree, wholly		Decisions about programming and funding levels of future ESER bonds and other complementary sources that could support the expansion of the AWSS have yet to be made. 		R1
[for F1-F6]		By no later than December 31, 2020, the Mayor, the SFPUC, the SFFD, and the Office of Resilience and Capital Planning should jointly present to the Board of Supervisors a detailed plan to ensure the City is well prepared to fight fires in all parts of San Francisco in the event of a 1906-magnitude (7.8) earthquake.		President, San Francisco Fire Commission
[September 15, 2019]		Will be implemented		Ensuring that San Francisco has the infrastructure and resources to be well prepared to fight fires in all parts of San Francisco is something that will be a focus of the next 10-Year Capital Plan. Per Administrative Code 3.20, that Plan must be submitted to the Mayor and Board no later than March 1 of each odd-numbered year for approval no later than May 1. The requested presentation would be delivered as part of that Plan’s submission to enable holistic planning across San Francisco’s resilience challenges. Updates available on this timeline would be included. The City cannot discuss the project and timeline until the ESER 2020 plan passes. For this reason, the City will sync this recommendation with the Capital Plan, and push back the timeline to December 31, 2021. 

		Act Now Before It Is Too Late: Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System
[July 17, 2019]		F6		Unless the City increases funding levels, it will be several decades (i.e., after the USGS predicts one or more major earthquakes will occur) before the southern parts of the City have a high-pressure, multi-sourced, seismically safe emergency firefighting water supply.		President, San Francisco Fire Commission
[September 15, 2019]		Disagree, wholly		Decisions about programming and funding levels of future ESER bonds and other complementary sources that could support the expansion of the AWSS have yet to be made. 		R2
[for F1-F6]		The plan discussed in Recommendation R1 should include a detailed proposal, including financing sources, for the installation within 15 years of a high-pressure, multi-sourced, seismically safe emergency water system for those parts of the City that don’t currently have one, i.e., by no later than June 30, 2034.		President, San Francisco Fire Commission
[September 15, 2019]		Requires further analysis		The commitment of sources for specific uses on specific timelines for San Francisco’s public infrastructure is the work of the 10-Year Capital Plan. The plan discussed in Recommendation 1 will be acknowledged in the Capital Plan, and based on analysis, will be done on the capital plan timeline. The capital planning process gathers, documents, and balances planned funding for needs across the public infrastructure portfolio and across San Francisco’s resilience challenges. The Capital Plan has longstanding funding principles to guide the prioritization of public infrastructure investments. These investments are tiered: (1) address legal and/or regulatory mandates; (2) ensure public safety and enhance resilience; (3) preserve assets and promote sustainability; (4) advance planned and programmatic needs; and (5) promote economic development. In the next 10-Year Capital Plan and those that follow, the City will continue to analyze priority projects and programs and identify sources to advance those priorities. Committing to entirely funding a single program out of context and without regard for the trade-offs of that commitment would be out of step with the City’s longstanding and highly regarded capital planning process and likely create significant vulnerabilities elsewhere in the portfolio.

		Act Now Before It Is Too Late: Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System
[July 17, 2019]		F6		Unless the City increases funding levels, it will be several decades (i.e., after the USGS predicts one or more major earthquakes will occur) before the southern parts of the City have a high-pressure, multi-sourced, seismically safe emergency firefighting water supply.		President, San Francisco Fire Commission
[September 15, 2019]		Disagree, wholly		Decisions about programming and funding levels of future ESER bonds and other complementary sources that could support the expansion of the AWSS have yet to be made. 		R4
[for F6-F7]		As interim measure, by no later than June 30, 2021, the City should purchase the 20 new PWSS hose tenders being requested by the SFFD, to replace and expand its currently inadequate inventory.		President, San Francisco Fire Commission
[September 15, 2019]		Requires further analysis		The Fire Department has been allocated funding to purchase five units through funds from the FY19-20 City budget and an allocation from the State.  The Department is currently working with the Office of Contract Administration to develop a multi-year term contract for hose tenders so in the case that additional funding is secured in future years, the Department will be able to reduce the amount of time for procurement of the apparatus. Each hose tender cost $1 million each, and we need to weigh purchase of additional hose tenders to other budget request and priority. 

		Act Now Before It Is Too Late: Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System
[July 17, 2019]		F7		The existing Portable Water Supply System (PWSS) inventory is inadequate.  Investing in more PWSS hose tenders would provide a relatively quick, cost-effective interim means to improve protection of the southern and western parts of the City until a high-pressure, multi-sourced, seismically safe emergency water supply can be developed in those areas.		President, San Francisco Fire Commission
[September 15, 2019]		Agree with the finding		The Fire Department has been allocated funding to purchase five units through funds from the FY19-20 City budget and an allocation from the State. While the Department currently has five older hose tenders spread-out throughout the City, these new units are much more modern and provide the Department with a number of operational benefits, including the following: the capability of pumping and drafting water from any water source; extending the current AWSS system infrastructure; carrying 6,000 feet of hose for deployment; a 5,500 gallon per minute (GPM) on-board water pump and a 3,000 GPM portable submersible water pump; on-board monitor with a 525 foot reach; and four wheel drive.  In addition, the Department has been successful in advocating and receiving Federal grant funds to assist with purchasing various PWSS equipment (valves, hose, ramps, etc.), and will continue to advocate for alternative sources of funding to increase the inventory of PWSS equipment.		R4
[for F6-F7]		As interim measure, by no later than June 30, 2021, the City should purchase the 20 new PWSS hose tenders being requested by the SFFD, to replace and expand its currently inadequate inventory.		President, San Francisco Fire Commission
[September 15, 2019]		Requires further analysis		The Fire Department has been allocated funding to purchase five units through funds from the FY19-20 City budget and an allocation from the State.  The Department is currently working with the Office of Contract Administration to develop a multi-year term contract for hose tenders so in the case that additional funding is secured in future years, the Department will be able to reduce the amount of time for procurement of the apparatus. Each hose tender cost $1 million each, and we need to weigh purchase of additional hose tenders to other budget request and priority. 

		Act Now Before It Is Too Late: Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System
[July 17, 2019]		F8		Redundancy is an important feature of an emergency firefighting water system.		President, San Francisco Fire Commission
[September 15, 2019]		Agree with the finding				R6
[for F8-F9]		The SFPUC, the SFFD and the SF Department of the Environment should study adding salt-water pump stations to improve the redundancy of water sources, especially on the west side.  Findings and recommendations from this study should be presented to the Board of Supervisors by no later than June 30, 2021.		President, San Francisco Fire Commission
[September 15, 2019]		Will be implemented		SFPUC and SFFD will complete this study by June 30, 2021.

		Act Now Before It Is Too Late: Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System
[July 17, 2019]		F9		Current plans to extend protections to the western part of the City do not include any high-pressure water sources north of Golden Gate Park.		President, San Francisco Fire Commission
[September 15, 2019]		Disagree, partially		While it is true that the SFPUC and SFFD are studying four potential water sources proposed to supply a potable EFWS on the west side of the City, which are not located north of Golden Gate Park, which by no means would reduce the proposed system's resiliency, reliability, performance, or ability to provide abundant high-pressure water for fire suppression to the Richmond District after a seismic event. San Francisco is unique in that there are 11 in-city reservoirs, with a total water capacity of approximately 413,000,000 gallons. Additionally, Lake Merced, also located within City Limits, has an additional approximately 1,000,000,000 gallons. The potable EFWS system for the Westside of San Francisco that is being developed and analyzed would provide that the new EFWS pipeline in the Sunset and Richmond Districts could be supplied from four sources of water at two locations. The first two water sources could be supplied to the EFWS pipeline via a 30,000 gallon per minute pump station in the vicinity of Lake Merced. The two sources being studied for this pump station are Lake Merced, which has a water supply of approximately one billion gallons, and a 60” seismically resilient SFPUC Hetch Hetchy Regional Water System pipeline. The proposed potable EFWS also is analyzing the inclusion of a second 30,000 gallons per minute pump station in the vicinity of the SFPUC’s Sunset Reservoir that could be supplied water by two sources: (1) the 90 million gallon north basin of the Sunset Reservoir, which recently underwent a $64 million seismic retrofit, and (2) a 54” seismically resilient SFPUC Hetch Hetchy Regional Water system pipeline.               		R6
[for F8-F9]		The SFPUC, the SFFD and the SF Department of the Environment should study adding salt-water pump stations to improve the redundancy of water sources, especially on the west side.  Findings and recommendations from this study should be presented to the Board of Supervisors by no later than June 30, 2021.		President, San Francisco Fire Commission
[September 15, 2019]		Will be implemented		SFPUC and SFFD will complete this study by June 30, 2021.

		Act Now Before It Is Too Late: Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System
[July 17, 2019]		F10		The “reliability scores” being used by the SFPUC impart an overly optimistic impression of the protection provided.		President, San Francisco Fire Commission
[September 15, 2019]		Disagree, partially		Fire Response Areas (FRAs) were utilized by SFPUC and SFFD in the planning study CS-199. This study divided the City into areas based on those defined by the SFFD for initial alarm response and were called Fire Response Areas (FRAs). Probable fire demands were developed for each FRA using 1000 sets of fire demands generated by Charles Scawthorn, PhD using a Monte Carlo analysis of fire ignitions and fire growth using the ground motions from the design earthquake (7.8 magnitude). The fire ignitions were generated using methods similar to those used for the Community Action Plan for Seismic Safety (CAPSS) study (ATC 2010). The fire ignitions subsequently were used to develop water demands that were aggregated into the likely fire demands for each FRA. The water supplies for each FRA were developed using the reliability modeling tool GIRAFFE, developed at Cornell University by Professor Thomas D. O’Rourke. GIRAFFE performs internal Monte Carlo analysis to damage pipes in the system for multiple scenarios. The water supplies developed by GIRAFFE were aggregated into the likely water supplies for each FRA. It should be noted that the likely water supplies for each FRA assumed no water from the City's municipal water system (MWSS), which is quite conservative and highly unlikely even after a seismic event. The reliability score for each FRA is calculated using the sum of all water supplies for each FRA and dividing it by the FRA water demand. The reliability scores do exactly that - estimate how much EFWS water will be available for firefighting demands in a given FRA. The reliability scores are not meant to represent an estimate of the fire protection for a given house, block, or blocks. Rather it is a measure of the EFWS capacity and demand. The SFPUC recognizes the need to analyze potential EFWS demands on a more detailed level, and the agency began the process of doing so.

		Act Now Before It Is Too Late: Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System
[July 17, 2019]		F11		The City does not have a timeline to fund and complete development of a high-pressure, multi-sourced, seismically safe emergency water supply for all parts of the City, including poor neighborhoods that historically have not been as well protected as the downtown business district and many richer neighborhoods.		President, San Francisco Fire Commission
[September 15, 2019]		Disagree, partially		The EFWS was built after the 1906 earthquake, and its location, primarily in the northeast portion of San Francisco, corresponds to the location of the majority of the city’s population at that time. Since 2010, the SFPUC, SFFD, and Public Works have made critical improvements to the existing EFWS system. Expanding the EFWS prior to ensuring that the existing EFWS is resilient and reliable would have contradicted best engineering practices. The SFPUC and SFFD are developing plans that would implement a resilient, robust, and redundant potable EFWS for the Westside of San Francisco. The potable EFWS that is being developed and analyzed would propose  the best method for bringing a robust and resilient high-pressure firefighting water system to the Western neighborhoods in San Francisco that is capable of providing water to the SFFD firefighters at the high-pressure needed for firefighters to combat large fires after a seismic event, and is likely to include over 14 miles of new EFWS pipelines and potentially two new pump stations likely to be supplied by four water sources. The SFPUC and SFFD’s potable EFWS is being designed in a manner that allows for agility and the flexibility to add new technologies and water sources, and in a manner that allows the piping network to be extended in the future to serve additional areas.                                                       

		Act Now Before It Is Too Late: Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System
[July 17, 2019]												R9
[for F12]		By no later than December 31, 2020 the SFPUC, with the advice and subject to the approval of the SFFD, should (a) implement “best practices” for the maintenance of AWSS assets, and (b) redefine which AWSS valves in the system are “critical,” and, therefore, require more attention and priority in the SFPUC’s maintenance plans.		President, San Francisco Fire Commission
[September 15, 2019]		Has been implemented		(a) SFPUC implements “best practices” for the maintenance of AWSS assets in collaboration with SFFD, and consistent with the terms of the Memorandum of Understanding Regarding Operation and Maintenance of San Francisco Water Supply Systems Related to Fire Suppression (MOU), SFPUC will seek SFFD’s written approval for “any modifications that could compromise”  the system’s function as a high pressure firefighting system (MOU, page 2).
(b) The AWSS critical valves have been identified and will be exercised every year through the AWSS Critical Valve Exercise Program.

		Act Now Before It Is Too Late: Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System
[July 17, 2019]												R10
[for F13]		By no later than June 30, 2020, the 2015 MOU between the SFPUC and the SFFD should be amended to include a detailed roadmap for annual emergency response exercises, including simulated disaster and earthquake drills involving the AWSS and the PWSS.		President, San Francisco Fire Commission
[September 15, 2019]		Will be implemented		The Fire Department conducts weekly hose/hose tender drills that it rotates through companies throughout the City. The Fire Department will work with the SFPUC to have them in attendance and participate in these drills.  SFFD will also commit to working with the PUC to enhance the scope and frequency of trainings in the future for improved collaboration. SFFD and SFPUC will work together to amend the MOU by June 30, 2020. 



















































































































































































																																																						Agree with the finding		Has been implemented

																																																						Disagree, wholly		Will be implemented

																																																						Disagree, partially		Requires further analysis

																																																								Will not be implemented because it is not warranted or reasonable
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Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F1 Fires resulting from an earthquake represent a 
significant risk of widespread damage and 
potential loss of life in San Francisco.

President, San Francisco 
Fire Commission
[September 15, 2019]

Agree with the 
finding

R1
[for F1-F6]

By no later than December 31, 2020, the Mayor, 
the SFPUC, the SFFD, and the Office of Resilience 
and Capital Planning should jointly present to 
the Board of Supervisors a detailed plan to 
ensure the City is well prepared to fight fires in 
all parts of San Francisco in the event of a 1906-
magnitude (7.8) earthquake.

President, San Francisco 
Fire Commission
[September 15, 2019]

Will be implemented Ensuring that San Francisco has the infrastructure and resources 
to be well prepared to fight fires in all parts of San Francisco is 
something that will be a focus of the next 10-Year Capital Plan. 
Per Administrative Code 3.20, that Plan must be submitted to 
the Mayor and Board no later than March 1 of each odd-
numbered year for approval no later than May 1. The requested 
presentation would be delivered as part of that Plan’s 
submission to enable holistic planning across San Francisco’s 
resilience challenges. Updates available on this timeline would 
be included. The City cannot discuss the project and timeline 
until the ESER 2020 plan passes. For this reason, the City will 
sync this recommendation with the Capital Plan, and push back 
the timeline to December 31, 2021. 

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F1 Fires resulting from an earthquake represent a 
significant risk of widespread damage and 
potential loss of life in San Francisco.

President, San Francisco 
Fire Commission
[September 15, 2019]

Agree with the 
finding

R2
[for F1-F6]

The plan discussed in Recommendation R1 
should include a detailed proposal, including 
financing sources, for the installation within 15 
years of a high-pressure, multi-sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, i.e., by no later than June 30, 2034.

President, San Francisco 
Fire Commission
[September 15, 2019]

Requires further 
analysis

The commitment of sources for specific uses on specific 
timelines for San Francisco’s public infrastructure is the work of 
the 10-Year Capital Plan. The plan discussed in Recommendation 
1 will be acknowledged in the Capital Plan, and based on 
analysis, will be done on the capital plan timeline. The capital 
planning process gathers, documents, and balances planned 
funding for needs across the public infrastructure portfolio and 
across San Francisco’s resilience challenges. The Capital Plan has 
longstanding funding principles to guide the prioritization of 
public infrastructure investments. These investments are tiered: 
(1) address legal and/or regulatory mandates; (2) ensure public 
safety and enhance resilience; (3) preserve assets and promote 
sustainability; (4) advance planned and programmatic needs; 
and (5) promote economic development. In the next 10-Year 
Capital Plan and those that follow, the City will continue to 
analyze priority projects and programs and identify sources to 
advance those priorities. Committing to entirely funding a single 
program out of context and without regard for the trade-offs of 
that commitment would be out of step with the City’s 
longstanding and highly regarded capital planning process and 
likely create significant vulnerabilities elsewhere in the portfolio.

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F2 The municipal water supply system (MWSS) is 
highly vulnerable to damage from a major 
earthquake and is not a reliable source for water 
supply for firefighting after a major earthquake.

President, San Francisco 
Fire Commission
[September 15, 2019]

Disagree, partially The MWSS has been significantly upgraded in the last 15 years through the 
Water Supply Improvement Program (WSIP) initiated by the SFPUC. The goals 
of WSIP included to reduce vulnerability of the water system to damage from 
earthquakes and increase overall water system reliability. There were 35 in-city 
projects within the $4.8 billion-dollar program. The WSIP was the largest 
capital program ever undertaken by San Francisco, and one of the largest 
water infrastructure programs in the nation. Additionally, it is one of the only 
comprehensive and strategic infrastructure programs targeted specifically at 
improving a water system’s seismic reliability and resiliency. Additionally, it is 
unique because the WSIP utilized a 7.8 magnitude earthquake as its seismic 
Level of Service. 

R1
[for F1-F6]

By no later than December 31, 2020, the Mayor, 
the SFPUC, the SFFD, and the Office of Resilience 
and Capital Planning should jointly present to 
the Board of Supervisors a detailed plan to 
ensure the City is well prepared to fight fires in 
all parts of San Francisco in the event of a 1906-
magnitude (7.8) earthquake.

President, San Francisco 
Fire Commission
[September 15, 2019]

Will be implemented Ensuring that San Francisco has the infrastructure and resources 
to be well prepared to fight fires in all parts of San Francisco is 
something that will be a focus of the next 10-Year Capital Plan. 
Per Administrative Code 3.20, that Plan must be submitted to 
the Mayor and Board no later than March 1 of each odd-
numbered year for approval no later than May 1. The requested 
presentation would be delivered as part of that Plan’s 
submission to enable holistic planning across San Francisco’s 
resilience challenges. Updates available on this timeline would 
be included. The City cannot discuss the project and timeline 
until the ESER 2020 plan passes. For this reason, the City will 
sync this recommendation with the Capital Plan, and push back 
the timeline to December 31, 2021. 
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Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F2 The municipal water supply system (MWSS) is 
highly vulnerable to damage from a major 
earthquake and is not a reliable source for water 
supply for firefighting after a major earthquake.

President, San Francisco 
Fire Commission
[September 15, 2019]

Disagree, partially The MWSS has been significantly upgraded in the last 15 years through the 
Water Supply Improvement Program (WSIP) initiated by the SFPUC. The goals 
of WSIP included to reduce vulnerability of the water system to damage from 
earthquakes and increase overall water system reliability. There were 35 in-city 
projects within the $4.8 billion-dollar program. The WSIP was the largest 
capital program ever undertaken by San Francisco, and one of the largest 
water infrastructure programs in the nation. Additionally, it is one of the only 
comprehensive and strategic infrastructure programs targeted specifically at 
improving a water system’s seismic reliability and resiliency. Additionally, it is 
unique because the WSIP utilized a 7.8 magnitude earthquake as its seismic 
Level of Service. 

R2
[for F1-F6]

The plan discussed in Recommendation R1 
should include a detailed proposal, including 
financing sources, for the installation within 15 
years of a high-pressure, multi-sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, i.e., by no later than June 30, 2034.

President, San Francisco 
Fire Commission
[September 15, 2019]

Requires further 
analysis

The commitment of sources for specific uses on specific 
timelines for San Francisco’s public infrastructure is the work of 
the 10-Year Capital Plan. The plan discussed in Recommendation 
1 will be acknowledged in the Capital Plan, and based on 
analysis, will be done on the capital plan timeline. The capital 
planning process gathers, documents, and balances planned 
funding for needs across the public infrastructure portfolio and 
across San Francisco’s resilience challenges. The Capital Plan has 
longstanding funding principles to guide the prioritization of 
public infrastructure investments. These investments are tiered: 
(1) address legal and/or regulatory mandates; (2) ensure public 
safety and enhance resilience; (3) preserve assets and promote 
sustainability; (4) advance planned and programmatic needs; 
and (5) promote economic development. In the next 10-Year 
Capital Plan and those that follow, the City will continue to 
analyze priority projects and programs and identify sources to 
advance those priorities. Committing to entirely funding a single 
program out of context and without regard for the trade-offs of 
that commitment would be out of step with the City’s 
longstanding and highly regarded capital planning process and 
likely create significant vulnerabilities elsewhere in the portfolio.

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F3 Approximately 30 cisterns have recently been 
added with funds from ESER bonds, but cisterns 
only have up to about an hour of water supply 
and thus do not provide sufficient water for 
fighting fires following a major earthquake.

President, San Francisco 
Fire Commission
[September 15, 2019]

Agree with the 
finding

Cisterns serve as one of many important tools for use by the SFFD in response 
to a disaster.  Cistern locations are strategically located in the City in the event 
of a major conflagration to assist as a “Demarcation Line” on some of The 
City’s major thoroughfares. This was realized after the 1906 earthquake. With 
work accomplished through the ESER bond program, cisterns have been 
seismically improved throughout the City and the overall number of cisterns 
has increased to approximately 230, providing the Fire Department access to 
millions of gallons of water in an emergency.

R1
[for F1-F6]

By no later than December 31, 2020, the Mayor, 
the SFPUC, the SFFD, and the Office of Resilience 
and Capital Planning should jointly present to 
the Board of Supervisors a detailed plan to 
ensure the City is well prepared to fight fires in 
all parts of San Francisco in the event of a 1906-
magnitude (7.8) earthquake.

President, San Francisco 
Fire Commission
[September 15, 2019]

Will be implemented Ensuring that San Francisco has the infrastructure and resources 
to be well prepared to fight fires in all parts of San Francisco is 
something that will be a focus of the next 10-Year Capital Plan. 
Per Administrative Code 3.20, that Plan must be submitted to 
the Mayor and Board no later than March 1 of each odd-
numbered year for approval no later than May 1. The requested 
presentation would be delivered as part of that Plan’s 
submission to enable holistic planning across San Francisco’s 
resilience challenges. Updates available on this timeline would 
be included. The City cannot discuss the project and timeline 
until the ESER 2020 plan passes. For this reason, the City will 
sync this recommendation with the Capital Plan, and push back 
the timeline to December 31, 2021. 

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F3 Approximately 30 cisterns have recently been 
added with funds from ESER bonds, but cisterns 
only have up to about an hour of water supply 
and thus do not provide sufficient water for 
fighting fires following a major earthquake.

President, San Francisco 
Fire Commission
[September 15, 2019]

Agree with the 
finding

Cisterns serve as one of many important tools for use by the SFFD in response 
to a disaster.  Cistern locations are strategically located in the City in the event 
of a major conflagration to assist as a “Demarcation Line” on some of The 
City’s major thoroughfares. This was realized after the 1906 earthquake. With 
work accomplished through the ESER bond program, cisterns have been 
seismically improved throughout the City and the overall number of cisterns 
has increased to approximately 230, providing the Fire Department access to 
millions of gallons of water in an emergency.

R2
[for F1-F6]

The plan discussed in Recommendation R1 
should include a detailed proposal, including 
financing sources, for the installation within 15 
years of a high-pressure, multi-sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, i.e., by no later than June 30, 2034.

President, San Francisco 
Fire Commission
[September 15, 2019]

Requires further 
analysis

The commitment of sources for specific uses on specific 
timelines for San Francisco’s public infrastructure is the work of 
the 10-Year Capital Plan. The plan discussed in Recommendation 
1 will be acknowledged in the Capital Plan, and based on 
analysis, will be done on the capital plan timeline. The capital 
planning process gathers, documents, and balances planned 
funding for needs across the public infrastructure portfolio and 
across San Francisco’s resilience challenges. The Capital Plan has 
longstanding funding principles to guide the prioritization of 
public infrastructure investments. These investments are tiered: 
(1) address legal and/or regulatory mandates; (2) ensure public 
safety and enhance resilience; (3) preserve assets and promote 
sustainability; (4) advance planned and programmatic needs; 
and (5) promote economic development. In the next 10-Year 
Capital Plan and those that follow, the City will continue to 
analyze priority projects and programs and identify sources to 
advance those priorities. Committing to entirely funding a single 
program out of context and without regard for the trade-offs of 
that commitment would be out of step with the City’s 
longstanding and highly regarded capital planning process and 
likely create significant vulnerabilities elsewhere in the portfolio.
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Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F4 The City’s high-pressure emergency water 
supply system, known as the Auxiliary Water 
Supply System (AWSS), does not cover large 
parts of Supervisorial Districts 1, 4, 7 and 11, 
roughly one-third of the City’s developed area. 
As a result, these districts are not adequately 
protected from fires after a major earthquake.

President, San Francisco 
Fire Commission
[September 15, 2019]

Agree with the 
finding

The SFPUC, SFFD, and San Francisco Public Works (SFPW) are committed to 
increasing fire protection throughout San Francisco. Since the passage of the 
first Earthquake Safety and Emergency Response Bond in 2010, the three 
agencies have been implementing projects to improve the AWSS system’s 
seismic reliability and range of coverage. Enhancing the AWSS range of 
coverage to all areas of the City would require the allocation of funds to do so. 
The three agencies will continue to develop and implement projects utilizing 
new and proven technologies that improve upon the original system design. 
There have been many advancements in earthquake resistant pipeline design 
and materials, hydrants, and seismic valves since the early 1900s, and the City 
intends to use the best possible technology available to meet the performance 
standards of the SFFD.

R1
[for F1-F6]

By no later than December 31, 2020, the Mayor, 
the SFPUC, the SFFD, and the Office of Resilience 
and Capital Planning should jointly present to 
the Board of Supervisors a detailed plan to 
ensure the City is well prepared to fight fires in 
all parts of San Francisco in the event of a 1906-
magnitude (7.8) earthquake.

President, San Francisco 
Fire Commission
[September 15, 2019]

Will be implemented Ensuring that San Francisco has the infrastructure and resources 
to be well prepared to fight fires in all parts of San Francisco is 
something that will be a focus of the next 10-Year Capital Plan. 
Per Administrative Code 3.20, that Plan must be submitted to 
the Mayor and Board no later than March 1 of each odd-
numbered year for approval no later than May 1. The requested 
presentation would be delivered as part of that Plan’s 
submission to enable holistic planning across San Francisco’s 
resilience challenges. Updates available on this timeline would 
be included. The City cannot discuss the project and timeline 
until the ESER 2020 plan passes. For this reason, the City will 
sync this recommendation with the Capital Plan, and push back 
the timeline to December 31, 2021. 

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F4 The City’s high-pressure emergency water 
supply system, known as the Auxiliary Water 
Supply System (AWSS), does not cover large 
parts of Supervisorial Districts 1, 4, 7 and 11, 
roughly one-third of the City’s developed area. 
As a result, these districts are not adequately 
protected from fires after a major earthquake.

President, San Francisco 
Fire Commission
[September 15, 2019]

Agree with the 
finding

The SFPUC, SFFD, and San Francisco Public Works (SFPW) are committed to 
increasing fire protection throughout San Francisco. Since the passage of the 
first Earthquake Safety and Emergency Response Bond in 2010, the three 
agencies have been implementing projects to improve the AWSS system’s 
seismic reliability and range of coverage. Enhancing the AWSS range of 
coverage to all areas of the City would require the allocation of funds to do so. 
The three agencies will continue to develop and implement projects utilizing 
new and proven technologies that improve upon the original system design. 
There have been many advancements in earthquake resistant pipeline design 
and materials, hydrants, and seismic valves since the early 1900s, and the City 
intends to use the best possible technology available to meet the performance 
standards of the SFFD.

R2
[for F1-F6]

The plan discussed in Recommendation R1 
should include a detailed proposal, including 
financing sources, for the installation within 15 
years of a high-pressure, multi-sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, i.e., by no later than June 30, 2034.

President, San Francisco 
Fire Commission
[September 15, 2019]

Requires further 
analysis

The commitment of sources for specific uses on specific 
timelines for San Francisco’s public infrastructure is the work of 
the 10-Year Capital Plan. The plan discussed in Recommendation 
1 will be acknowledged in the Capital Plan, and based on 
analysis, will be done on the capital plan timeline. The capital 
planning process gathers, documents, and balances planned 
funding for needs across the public infrastructure portfolio and 
across San Francisco’s resilience challenges. The Capital Plan has 
longstanding funding principles to guide the prioritization of 
public infrastructure investments. These investments are tiered: 
(1) address legal and/or regulatory mandates; (2) ensure public 
safety and enhance resilience; (3) preserve assets and promote 
sustainability; (4) advance planned and programmatic needs; 
and (5) promote economic development. In the next 10-Year 
Capital Plan and those that follow, the City will continue to 
analyze priority projects and programs and identify sources to 
advance those priorities. Committing to entirely funding a single 
program out of context and without regard for the trade-offs of 
that commitment would be out of step with the City’s 
longstanding and highly regarded capital planning process and 
likely create significant vulnerabilities elsewhere in the portfolio.

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F4 The City’s high-pressure emergency water 
supply system, known as the Auxiliary Water 
Supply System (AWSS), does not cover large 
parts of Supervisorial Districts 1, 4, 7 and 11, 
roughly one-third of the City’s developed area. 
As a result, these districts are not adequately 
protected from fires after a major earthquake.

President, San Francisco 
Fire Commission
[September 15, 2019]

Agree with the 
finding

The SFPUC, SFFD, and San Francisco Public Works (SFPW) are committed to 
increasing fire protection throughout San Francisco. Since the passage of the 
first Earthquake Safety and Emergency Response Bond in 2010, the three 
agencies have been implementing projects to improve the AWSS system’s 
seismic reliability and range of coverage. Enhancing the AWSS range of 
coverage to all areas of the City would require the allocation of funds to do so. 
The three agencies will continue to develop and implement projects utilizing 
new and proven technologies that improve upon the original system design. 
There have been many advancements in earthquake resistant pipeline design 
and materials, hydrants, and seismic valves since the early 1900s, and the City 
intends to use the best possible technology available to meet the performance 
standards of the SFFD.

R5
[for F4]

The SFFD should strategically locate the majority 
of the PWSS hose tenders in areas that at 
present only have low-pressure hydrants and/or 
cisterns.

President, San Francisco 
Fire Commission
[September 15, 2019]

Will be implemented The Department is currently finalizing specifications for these 
units, after which they will go out to bid through the City’s 
procurement processes before construction.  It is anticipated the 
Department will take receipt of these units in the second half of 
2020/early 2021.  These hose tenders are a heavy-duty 
apparatus designed to be able to be deployed and moved 
throughout the City depending on need, giving the Department 
needed operational flexibility in its response.
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Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F5 A high-pressure, multi-sourced, seismically safe 
emergency firefighting water supply will be 
costly but is essential to protect the City.

President, San Francisco 
Fire Commission
[September 15, 2019]

Agree with the 
finding

As the City considers what is essential to protect San Francisco, it is important 
to acknowledge our multiple, complex resilience challenges. These challenges 
are documented in the Resilient SF strategy (2016) and underlie the strategic 
efforts of our capital investments as represented in the 10-Year Capital Plan 
(last updated 2019). These challenges are: Earthquakes, Sea Level Rise/Climate 
Change, Aging Infrastructure, Unaffordability, and Social Inequity. All of these 
challenges represent meaningful threats to San Franciscans, their property, 
and their ability to make a life in the city. In making decisions about priority 
investments, San Francisco must keep an eye on all of these challenges, 
identify the areas of greatest need across them, and make progress on all 
fronts simultaneously. The City has taken significant steps since 2010 to ensure 
that the City has a high-pressure multi-sourced, seismically safe EFWS. Since 
the passage of the first Earthquake Safety and Emergency Response Bond in 
2010, SFPUC, SFFD, SF Public Works have been implementing projects to 
improve the system’s seismic reliability and range of coverage. The three 
agencies will continue to implement projects utilizing new and proven 
technologies that improve upon the original system design.   

R1
[for F1-F6]

By no later than December 31, 2020, the Mayor, 
the SFPUC, the SFFD, and the Office of Resilience 
and Capital Planning should jointly present to 
the Board of Supervisors a detailed plan to 
ensure the City is well prepared to fight fires in 
all parts of San Francisco in the event of a 1906-
magnitude (7.8) earthquake.

President, San Francisco 
Fire Commission
[September 15, 2019]

Will be implemented Ensuring that San Francisco has the infrastructure and resources 
to be well prepared to fight fires in all parts of San Francisco is 
something that will be a focus of the next 10-Year Capital Plan. 
Per Administrative Code 3.20, that Plan must be submitted to 
the Mayor and Board no later than March 1 of each odd-
numbered year for approval no later than May 1. The requested 
presentation would be delivered as part of that Plan’s 
submission to enable holistic planning across San Francisco’s 
resilience challenges. Updates available on this timeline would 
be included. The City cannot discuss the project and timeline 
until the ESER 2020 plan passes. For this reason, the City will 
sync this recommendation with the Capital Plan, and push back 
the timeline to December 31, 2021. 

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F5 A high-pressure, multi-sourced, seismically safe 
emergency firefighting water supply will be 
costly but is essential to protect the City.

President, San Francisco 
Fire Commission
[September 15, 2019]

Agree with the 
finding

As the City considers what is essential to protect San Francisco, it is important 
to acknowledge our multiple, complex resilience challenges. These challenges 
are documented in the Resilient SF strategy (2016) and underlie the strategic 
efforts of our capital investments as represented in the 10-Year Capital Plan 
(last updated 2019). These challenges are: Earthquakes, Sea Level Rise/Climate 
Change, Aging Infrastructure, Unaffordability, and Social Inequity. All of these 
challenges represent meaningful threats to San Franciscans, their property, 
and their ability to make a life in the city. In making decisions about priority 
investments, San Francisco must keep an eye on all of these challenges, 
identify the areas of greatest need across them, and make progress on all 
fronts simultaneously. The City has taken significant steps since 2010 to ensure 
that the City has a high-pressure multi-sourced, seismically safe EFWS. Since 
the passage of the first Earthquake Safety and Emergency Response Bond in 
2010, SFPUC, SFFD, SF Public Works have been implementing projects to 
improve the system’s seismic reliability and range of coverage. The three 
agencies will continue to implement projects utilizing new and proven 
technologies that improve upon the original system design.   

R2
[for F1-F6]

The plan discussed in Recommendation R1 
should include a detailed proposal, including 
financing sources, for the installation within 15 
years of a high-pressure, multi-sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, i.e., by no later than June 30, 2034.

President, San Francisco 
Fire Commission
[September 15, 2019]

Requires further 
analysis

The commitment of sources for specific uses on specific 
timelines for San Francisco’s public infrastructure is the work of 
the 10-Year Capital Plan. The plan discussed in Recommendation 
1 will be acknowledged in the Capital Plan, and based on 
analysis, will be done on the capital plan timeline. The capital 
planning process gathers, documents, and balances planned 
funding for needs across the public infrastructure portfolio and 
across San Francisco’s resilience challenges. The Capital Plan has 
longstanding funding principles to guide the prioritization of 
public infrastructure investments. These investments are tiered: 
(1) address legal and/or regulatory mandates; (2) ensure public 
safety and enhance resilience; (3) preserve assets and promote 
sustainability; (4) advance planned and programmatic needs; 
and (5) promote economic development. In the next 10-Year 
Capital Plan and those that follow, the City will continue to 
analyze priority projects and programs and identify sources to 
advance those priorities. Committing to entirely funding a single 
program out of context and without regard for the trade-offs of 
that commitment would be out of step with the City’s 
longstanding and highly regarded capital planning process and 
likely create significant vulnerabilities elsewhere in the portfolio.

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F6 Unless the City increases funding levels, it will be 
several decades (i.e., after the USGS predicts 
one or more major earthquakes will occur) 
before the southern parts of the City have a high-
pressure, multi-sourced, seismically safe 
emergency firefighting water supply.

President, San Francisco 
Fire Commission
[September 15, 2019]

Disagree, wholly Decisions about programming and funding levels of future ESER bonds and 
other complementary sources that could support the expansion of the AWSS 
have yet to be made. 

R1
[for F1-F6]

By no later than December 31, 2020, the Mayor, 
the SFPUC, the SFFD, and the Office of Resilience 
and Capital Planning should jointly present to 
the Board of Supervisors a detailed plan to 
ensure the City is well prepared to fight fires in 
all parts of San Francisco in the event of a 1906-
magnitude (7.8) earthquake.

President, San Francisco 
Fire Commission
[September 15, 2019]

Will be implemented Ensuring that San Francisco has the infrastructure and resources 
to be well prepared to fight fires in all parts of San Francisco is 
something that will be a focus of the next 10-Year Capital Plan. 
Per Administrative Code 3.20, that Plan must be submitted to 
the Mayor and Board no later than March 1 of each odd-
numbered year for approval no later than May 1. The requested 
presentation would be delivered as part of that Plan’s 
submission to enable holistic planning across San Francisco’s 
resilience challenges. Updates available on this timeline would 
be included. The City cannot discuss the project and timeline 
until the ESER 2020 plan passes. For this reason, the City will 
sync this recommendation with the Capital Plan, and push back 
the timeline to December 31, 2021. 
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Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F6 Unless the City increases funding levels, it will be 
several decades (i.e., after the USGS predicts 
one or more major earthquakes will occur) 
before the southern parts of the City have a high-
pressure, multi-sourced, seismically safe 
emergency firefighting water supply.

President, San Francisco 
Fire Commission
[September 15, 2019]

Disagree, wholly Decisions about programming and funding levels of future ESER bonds and 
other complementary sources that could support the expansion of the AWSS 
have yet to be made. 

R2
[for F1-F6]

The plan discussed in Recommendation R1 
should include a detailed proposal, including 
financing sources, for the installation within 15 
years of a high-pressure, multi-sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, i.e., by no later than June 30, 2034.

President, San Francisco 
Fire Commission
[September 15, 2019]

Requires further 
analysis

The commitment of sources for specific uses on specific 
timelines for San Francisco’s public infrastructure is the work of 
the 10-Year Capital Plan. The plan discussed in Recommendation 
1 will be acknowledged in the Capital Plan, and based on 
analysis, will be done on the capital plan timeline. The capital 
planning process gathers, documents, and balances planned 
funding for needs across the public infrastructure portfolio and 
across San Francisco’s resilience challenges. The Capital Plan has 
longstanding funding principles to guide the prioritization of 
public infrastructure investments. These investments are tiered: 
(1) address legal and/or regulatory mandates; (2) ensure public 
safety and enhance resilience; (3) preserve assets and promote 
sustainability; (4) advance planned and programmatic needs; 
and (5) promote economic development. In the next 10-Year 
Capital Plan and those that follow, the City will continue to 
analyze priority projects and programs and identify sources to 
advance those priorities. Committing to entirely funding a single 
program out of context and without regard for the trade-offs of 
that commitment would be out of step with the City’s 
longstanding and highly regarded capital planning process and 
likely create significant vulnerabilities elsewhere in the portfolio.

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F6 Unless the City increases funding levels, it will be 
several decades (i.e., after the USGS predicts 
one or more major earthquakes will occur) 
before the southern parts of the City have a high-
pressure, multi-sourced, seismically safe 
emergency firefighting water supply.

President, San Francisco 
Fire Commission
[September 15, 2019]

Disagree, wholly Decisions about programming and funding levels of future ESER bonds and 
other complementary sources that could support the expansion of the AWSS 
have yet to be made. 

R4
[for F6-F7]

As interim measure, by no later than June 30, 
2021, the City should purchase the 20 new PWSS 
hose tenders being requested by the SFFD, to 
replace and expand its currently inadequate 
inventory.

President, San Francisco 
Fire Commission
[September 15, 2019]

Requires further 
analysis

The Fire Department has been allocated funding to purchase five 
units through funds from the FY19-20 City budget and an 
allocation from the State.  The Department is currently working 
with the Office of Contract Administration to develop a multi-
year term contract for hose tenders so in the case that additional 
funding is secured in future years, the Department will be able to 
reduce the amount of time for procurement of the apparatus. 
Each hose tender cost $1 million each, and we need to weigh 
purchase of additional hose tenders to other budget request and 
priority. 

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F7 The existing Portable Water Supply System 
(PWSS) inventory is inadequate.  Investing in 
more PWSS hose tenders would provide a 
relatively quick, cost-effective interim means to 
improve protection of the southern and western 
parts of the City until a high-pressure, multi-
sourced, seismically safe emergency water 
supply can be developed in those areas.

President, San Francisco 
Fire Commission
[September 15, 2019]

Agree with the 
finding

The Fire Department has been allocated funding to purchase five units through 
funds from the FY19-20 City budget and an allocation from the State. While the 
Department currently has five older hose tenders spread-out throughout the 
City, these new units are much more modern and provide the Department 
with a number of operational benefits, including the following: the capability of 
pumping and drafting water from any water source; extending the current 
AWSS system infrastructure; carrying 6,000 feet of hose for deployment; a 
5,500 gallon per minute (GPM) on-board water pump and a 3,000 GPM 
portable submersible water pump; on-board monitor with a 525 foot reach; 
and four wheel drive.  In addition, the Department has been successful in 
advocating and receiving Federal grant funds to assist with purchasing various 
PWSS equipment (valves, hose, ramps, etc.), and will continue to advocate for 
alternative sources of funding to increase the inventory of PWSS equipment.

R4
[for F6-F7]

As interim measure, by no later than June 30, 
2021, the City should purchase the 20 new PWSS 
hose tenders being requested by the SFFD, to 
replace and expand its currently inadequate 
inventory.

President, San Francisco 
Fire Commission
[September 15, 2019]

Requires further 
analysis

The Fire Department has been allocated funding to purchase five 
units through funds from the FY19-20 City budget and an 
allocation from the State.  The Department is currently working 
with the Office of Contract Administration to develop a multi-
year term contract for hose tenders so in the case that additional 
funding is secured in future years, the Department will be able to 
reduce the amount of time for procurement of the apparatus. 
Each hose tender cost $1 million each, and we need to weigh 
purchase of additional hose tenders to other budget request and 
priority. 

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F8 Redundancy is an important feature of an 
emergency firefighting water system.

President, San Francisco 
Fire Commission
[September 15, 2019]

Agree with the 
finding

R6
[for F8-F9]

The SFPUC, the SFFD and the SF Department of 
the Environment should study adding salt-water 
pump stations to improve the redundancy of 
water sources, especially on the west side.  
Findings and recommendations from this study 
should be presented to the Board of Supervisors 
by no later than June 30, 2021.

President, San Francisco 
Fire Commission
[September 15, 2019]

Will be implemented SFPUC and SFFD will complete this study by June 30, 2021.
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Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F9 Current plans to extend protections to the 
western part of the City do not include any high-
pressure water sources north of Golden Gate 
Park.

President, San Francisco 
Fire Commission
[September 15, 2019]

Disagree, partially While it is true that the SFPUC and SFFD are studying four potential water 
sources proposed to supply a potable EFWS on the west side of the City, which 
are not located north of Golden Gate Park, which by no means would reduce 
the proposed system's resiliency, reliability, performance, or ability to provide 
abundant high-pressure water for fire suppression to the Richmond District 
after a seismic event. San Francisco is unique in that there are 11 in-city 
reservoirs, with a total water capacity of approximately 413,000,000 gallons. 
Additionally, Lake Merced, also located within City Limits, has an additional 
approximately 1,000,000,000 gallons. The potable EFWS system for the 
Westside of San Francisco that is being developed and analyzed would provide 
that the new EFWS pipeline in the Sunset and Richmond Districts could be 
supplied from four sources of water at two locations. The first two water 
sources could be supplied to the EFWS pipeline via a 30,000 gallon per minute 
pump station in the vicinity of Lake Merced. The two sources being studied for 
this pump station are Lake Merced, which has a water supply of approximately 
one billion gallons, and a 60” seismically resilient SFPUC Hetch Hetchy Regional 
Water System pipeline. The proposed potable EFWS also is analyzing the 
inclusion of a second 30,000 gallons per minute pump station in the vicinity of 
the SFPUC’s Sunset Reservoir that could be supplied water by two sources: (1) 
the 90 million gallon north basin of the Sunset Reservoir, which recently 
underwent a $64 million seismic retrofit, and (2) a 54” seismically resilient 
SFPUC Hetch Hetchy Regional Water system pipeline.               

R6
[for F8-F9]

The SFPUC, the SFFD and the SF Department of 
the Environment should study adding salt-water 
pump stations to improve the redundancy of 
water sources, especially on the west side.  
Findings and recommendations from this study 
should be presented to the Board of Supervisors 
by no later than June 30, 2021.

President, San Francisco 
Fire Commission
[September 15, 2019]

Will be implemented SFPUC and SFFD will complete this study by June 30, 2021.

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F10 The “reliability scores” being used by the SFPUC 
impart an overly optimistic impression of the 
protection provided.

President, San Francisco 
Fire Commission
[September 15, 2019]

Disagree, partially Fire Response Areas (FRAs) were utilized by SFPUC and SFFD in the planning 
study CS-199. This study divided the City into areas based on those defined by 
the SFFD for initial alarm response and were called Fire Response Areas (FRAs). 
Probable fire demands were developed for each FRA using 1000 sets of fire 
demands generated by Charles Scawthorn, PhD using a Monte Carlo analysis of 
fire ignitions and fire growth using the ground motions from the design 
earthquake (7.8 magnitude). The fire ignitions were generated using methods 
similar to those used for the Community Action Plan for Seismic Safety (CAPSS) 
study (ATC 2010). The fire ignitions subsequently were used to develop water 
demands that were aggregated into the likely fire demands for each FRA. The 
water supplies for each FRA were developed using the reliability modeling tool 
GIRAFFE, developed at Cornell University by Professor Thomas D. O’Rourke. 
GIRAFFE performs internal Monte Carlo analysis to damage pipes in the system 
for multiple scenarios. The water supplies developed by GIRAFFE were 
aggregated into the likely water supplies for each FRA. It should be noted that 
the likely water supplies for each FRA assumed no water from the City's 
municipal water system (MWSS), which is quite conservative and highly 
unlikely even after a seismic event. The reliability score for each FRA is 
calculated using the sum of all water supplies for each FRA and dividing it by 
the FRA water demand. The reliability scores do exactly that - estimate how 
much EFWS water will be available for firefighting demands in a given FRA. The 
reliability scores are not meant to represent an estimate of the fire protection 
for a given house, block, or blocks. Rather it is a measure of the EFWS capacity 
and demand. The SFPUC recognizes the need to analyze potential EFWS 
demands on a more detailed level, and the agency began the process of doing 
so.
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2018-2019 CIVIL GRAND JURY FINDINGS, RECOMMENDATIONS, AND RESPONSES TO FINDINGS AND RECOMMENDATIONS

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F11 The City does not have a timeline to fund and 
complete development of a high-pressure, multi-
sourced, seismically safe emergency water 
supply for all parts of the City, including poor 
neighborhoods that historically have not been as 
well protected as the downtown business 
district and many richer neighborhoods.

President, San Francisco 
Fire Commission
[September 15, 2019]

Disagree, partially The EFWS was built after the 1906 earthquake, and its location, primarily in the 
northeast portion of San Francisco, corresponds to the location of the majority 
of the city’s population at that time. Since 2010, the SFPUC, SFFD, and Public 
Works have made critical improvements to the existing EFWS system. 
Expanding the EFWS prior to ensuring that the existing EFWS is resilient and 
reliable would have contradicted best engineering practices. The SFPUC and 
SFFD are developing plans that would implement a resilient, robust, and 
redundant potable EFWS for the Westside of San Francisco. The potable EFWS 
that is being developed and analyzed would propose  the best method for 
bringing a robust and resilient high-pressure firefighting water system to the 
Western neighborhoods in San Francisco that is capable of providing water to 
the SFFD firefighters at the high-pressure needed for firefighters to combat 
large fires after a seismic event, and is likely to include over 14 miles of new 
EFWS pipelines and potentially two new pump stations likely to be supplied by 
four water sources. The SFPUC and SFFD’s potable EFWS is being designed in a 
manner that allows for agility and the flexibility to add new technologies and 
water sources, and in a manner that allows the piping network to be extended 
in the future to serve additional areas.                                                       

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

R9
[for F12]

By no later than December 31, 2020 the SFPUC, 
with the advice and subject to the approval of 
the SFFD, should (a) implement “best practices” 
for the maintenance of AWSS assets, and (b) 
redefine which AWSS valves in the system are 
“critical,” and, therefore, require more attention 
and priority in the SFPUC’s maintenance plans.

President, San Francisco 
Fire Commission
[September 15, 2019]

Has been 
implemented

(a) SFPUC implements “best practices” for the maintenance of 
AWSS assets in collaboration with SFFD, and consistent with the 
terms of the Memorandum of Understanding Regarding 
Operation and Maintenance of San Francisco Water Supply 
Systems Related to Fire Suppression (MOU), SFPUC will seek 
SFFD’s written approval for “any modifications that could 
compromise”  the system’s function as a high pressure 
firefighting system (MOU, page 2).
(b) The AWSS critical valves have been identified and will be 
exercised every year through the AWSS Critical Valve Exercise 
Program.

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

R10
[for F13]

By no later than June 30, 2020, the 2015 MOU 
between the SFPUC and the SFFD should be 
amended to include a detailed roadmap for 
annual emergency response exercises, including 
simulated disaster and earthquake drills 
involving the AWSS and the PWSS.

President, San Francisco 
Fire Commission
[September 15, 2019]

Will be implemented The Fire Department conducts weekly hose/hose tender drills 
that it rotates through companies throughout the City. The Fire 
Department will work with the SFPUC to have them in 
attendance and participate in these drills.  SFFD will also commit 
to working with the PUC to enhance the scope and frequency of 
trainings in the future for improved collaboration. SFFD and 
SFPUC will work together to amend the MOU by June 30, 2020. 
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  ⚠WARNING: This email was generated from an external source. You should only open files from
a trustworthy source.

From: Anatolia Lubos
To: Carroll, John (BOS)
Subject: San Francisco Public Utilities Commission Response (by the Commission President) to the 2018-2019 AWSS

Report
Date: Friday, September 13, 2019 10:14:02 AM
Attachments: President Caen Letter to CGJ.pdf

 

From: Civil Grand Jury <CGrandJury@sftc.org> 
Sent: Wednesday, September 11, 2019 11:11 AM
To: Anatolia Lubos <ALubos@sftc.org>
Subject: FW: Response of the San Francisco Public Utilities Commission to the 2018-2019 Civil Grand
Jury Report
 
 

From: Hood, Donna
Sent: Wednesday, September 11, 2019 11:10:54 AM (UTC-08:00) Pacific Time (US & Canada)
To: Civil Grand Jury
Cc: Kelly Jr, Harlan; Breed, London (MYR)
Subject: Response of the San Francisco Public Utilities Commission to the 2018-2019 Civil Grand Jury
Report

 
Good Morning,
 
In accordance with Penal Code Sections 933 and 933.05, and pursuant to the request of Mr. Rasha
Harvey, Foreperson of the City and County of San Francisco 2018-19 Civil Grand Jury, attached
please find the response of the San Francisco Public Utilities Commission to the 2018-2019 Civil
Grand Jury Report, Act Now Before It Is Too Late: Aggressively Expand and Enhance Our High-
Pressure Emergency Firefighting Water System.
 
Thank you,
 
Donna Hood
Commission Secretary
San Francisco Water, Power and Sewer/Services of the San Francisco Public Utilities
Commission
525 Golden Gate Ave., 13th Floor
San Francisco, CA 94102
415-554-0761 (direct)
http://sfwater.org/
 

Conserve a drop today for a drink tomorrow! Learn how at www.sfwater.org/conservation
 
 

I 

mailto:ALubos@sftc.org
mailto:john.carroll@sfgov.org
http://sfwater.org/
http://www.sfwater.org/conservation



OUR MISSION: To provide our customers with high-quality, efficient and reliable water, power and sewer 
services in a manner that values environmental and community interests and sustains the resources entrusted 
to our care. 


525 Golden Gate Avenue, 13th Floor 
San Francisco, CA 94102 


T  415.554.3155 
F  415.554.3161 


TTY  415.554.3488


September 11, 2019 


Sent via U.S. Mail and email to CGrandJury@sftc.org 


The Honorable Garrett L. Wong 
Presiding Judge  
Superior Court of California, County of San Francisco 
400 McAllister Street, Room 008 
San Francisco, CA 94102-4512 


Dear Judge Wong: 


In accordance with Penal Code Sections 933 and 933.05, and pursuant to the 
request of Mr. Rasha Harvey, Foreperson of the City and County of San 
Francisco 2018-19 Civil Grand Jury, attached please find the response of the 
San Francisco Public Utilities Commission to the 2018-2019 Civil Grand Jury 
Report, Act Now Before It Is Too Late: Aggressively Expand and Enhance Our 
High-Pressure Emergency Firefighting Water System. At its regularly 
scheduled public meeting of September 10, 2019, the Commission voted to 
approve the attached responses by Resolution No. 19-0178.   


The response of the General Manager of the San Francisco Public Utilities 
Commission is being sent under separate cover. 


The Commission would like to thank the members of the 2018-2019 Civil 
Grand Jury for their service and their interest in our vital water infrastructure 
that supports firefighting in all communities in San Francisco. 


Sincerely, 


Ann Moller Caen 
President 
San Francisco Public Utilities Commission 


cc: Harlan Kelly, SFPUC General Manager 
Mayor London Breed 







PUBLIC UTILITIES COMMISSION 


City and County of San Francisco 


RESOLUTION NO. 19-0178 


WHEREAS, On July 17, 2019, the 2018-2019 Civil Grand Jury released a report entitled, 
"Act Now Before It Is Too Late: Aggressively Expand and Enhance Our High-Pressure 
Emergency Firefighting Water System," a copy of which is on file with the Commission 
Secretary and has been provided to this Commission for review; and 


WHEREAS, The Civil Grand Jury requires written responses from this Commission to 
the Report's Findings Nos. 1, 2, 4, 5, 6, 8, 9, 10, 11, 12, and 13, and Recommendations Nos. 1,2, 
6, 7, 9, and 10; and 


WHEREAS, California Penal Code §933(c) requires such written responses be submitted 
to the Presiding Judge no later than September 15, 2019; and 


WHEREAS, Attached hereto are the Commission's responses to the above stated 
Findings and Recommendations in the 2018-19 Civil Grand Jury Report; now, therefore be it 


RESOLVED, That this Commission hereby approves the Commission's responses, 
attached hereto, to the relevant findings and recommendations of the July 17, 2019 Civil Grand 
Jury Report entitled, "Act Now Before It Is Too Late: Aggressively Expand and Enhance Our 
High-Pressure Emergency Firefighting Water System" and authorizes and directs the 
Commission President to submit the response to the Presiding Judge of the Civil Grand Jury by 
September 15, 2019, as required by California Penal Code §933(c). 


I hereby certify that the foregoing resolution was adopted by the Public Utilities 
Commission at its meeting of September 10, 2019. 


LAA-4. 
Secretary, Public Utilities Commission 
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Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]


F1 Fires resulting from an earthquake represent a 
significant risk of widespread damage and 
potential loss of life in San Francisco.


President, San Francisco 
Public Utilities Commission
[September 15, 2019]


Agree with the 
finding


R1
[for F1-F6]


By no later than December 31, 2020, the Mayor, 
the SFPUC, the SFFD, and the Office of 
Resilience and Capital Planning should jointly 
present to the Board of Supervisors a detailed 
plan to ensure the City is well prepared to fight 
fires in all parts of San Francisco in the event of 
a 1906-magnitude (7.8) earthquake.


President, San Francisco 
Public Utilities Commission
[September 15, 2019]


Will be implemented Ensuring that San Francisco has the infrastructure and 
resources to be well prepared to fight fires in all parts of San 
Francisco is something that will be a focus of the next 10-
Year Capital Plan. Per Administrative Code 3.20, that Plan 
must be submitted to the Mayor and Board no later than 
March 1 of each odd-numbered year for approval no later 
than May 1. The requested presentation would be delivered 
as part of that Plan’s submission to enable holistic planning 
across San Francisco’s resilience challenges. Updates 
available on this timeline would be included. The City cannot 
discuss the project and timeline until the ESER 2020 plan 
passes. For this reason, the City will sync this 
recommendation with the Capital Plan, and push back the 
timeline to December 31, 2021. 


Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]


F1 Fires resulting from an earthquake represent a 
significant risk of widespread damage and 
potential loss of life in San Francisco.


President, San Francisco 
Public Utilities Commission
[September 15, 2019]


Agree with the 
finding


R2
[for F1-F6]


The plan discussed in Recommendation R1 
should include a detailed proposal, including 
financing sources, for the installation within 15 
years of a high-pressure, multi-sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, i.e., by no later than June 30, 2034.


President, San Francisco 
Public Utilities Commission
[September 15, 2019]


Requires further 
analysis


The commitment of sources for specific uses on specific 
timelines for San Francisco’s public infrastructure is the 
work of the 10-Year Capital Plan. The plan discussed in 
Recommendation 1 will be acknowledged in the Capital Plan, 
and based on analysis, will be done on the capital plan 
timeline. The capital planning process gathers, documents, 
and balances planned funding for needs across the public 
infrastructure portfolio and across San Francisco’s resilience 
challenges. The Capital Plan has longstanding funding 
principles to guide the prioritization of public infrastructure 
investments. These investments are tiered: (1) address legal 
and/or regulatory mandates; (2) ensure public safety and 
enhance resilience; (3) preserve assets and promote 
sustainability; (4) advance planned and programmatic 
needs; and (5) promote economic development. In the next 
10-Year Capital Plan and those that follow, the City will 
continue to analyze priority projects and programs and 
identify sources to advance those priorities. Committing to 
entirely funding a single program out of context and without 
regard for the trade-offs of that commitment would be out 
of step with the City’s longstanding and highly regarded 
capital planning process and likely create significant 
vulnerabilities elsewhere in the portfolio.


Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]


F2 The municipal water supply system (MWSS) is 
highly vulnerable to damage from a major 
earthquake and is not a reliable source for 
water supply for firefighting after a major 
earthquake.


President, San Francisco 
Public Utilities Commission
[September 15, 2019]


Disagree, partially The MWSS has been significantly upgraded in the last 15 years through the 
Water Supply Improvement Program (WSIP) initiated by the SFPUC. The 
goals of WSIP included to reduce vulnerability of the water system to 
damage from earthquakes and increase overall water system reliability. 
There were 35 in-city projects within the $4.8 billion-dollar program. The 
WSIP was the largest capital program ever undertaken by San Francisco, 
and one of the largest water infrastructure programs in the nation. 
Additionally, it is one of the only comprehensive and strategic 
infrastructure programs targeted specifically at improving a water system’s 
seismic reliability and resiliency. Additionally, it is unique because the WSIP 
utilized a 7.8 magnitude earthquake as its seismic Level of Service. 


R1
[for F1-F6]


By no later than December 31, 2020, the Mayor, 
the SFPUC, the SFFD, and the Office of 
Resilience and Capital Planning should jointly 
present to the Board of Supervisors a detailed 
plan to ensure the City is well prepared to fight 
fires in all parts of San Francisco in the event of 
a 1906-magnitude (7.8) earthquake.


President, San Francisco 
Public Utilities Commission
[September 15, 2019]


Will be implemented Ensuring that San Francisco has the infrastructure and 
resources to be well prepared to fight fires in all parts of San 
Francisco is something that will be a focus of the next 10-
Year Capital Plan. Per Administrative Code 3.20, that Plan 
must be submitted to the Mayor and Board no later than 
March 1 of each odd-numbered year for approval no later 
than May 1. The requested presentation would be delivered 
as part of that Plan’s submission to enable holistic planning 
across San Francisco’s resilience challenges. Updates 
available on this timeline would be included. The City cannot 
discuss the project and timeline until the ESER 2020 plan 
passes. For this reason, the City will sync this 
recommendation with the Capital Plan, and push back the 
timeline to December 31, 2021. 







Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]


F2 The municipal water supply system (MWSS) is 
highly vulnerable to damage from a major 
earthquake and is not a reliable source for 
water supply for firefighting after a major 
earthquake.


President, San Francisco 
Public Utilities Commission
[September 15, 2019]


Disagree, partially The MWSS has been significantly upgraded in the last 15 years through the 
Water Supply Improvement Program (WSIP) initiated by the SFPUC. The 
goals of WSIP included to reduce vulnerability of the water system to 
damage from earthquakes and increase overall water system reliability. 
There were 35 in-city projects within the $4.8 billion-dollar program. The 
WSIP was the largest capital program ever undertaken by San Francisco, 
and one of the largest water infrastructure programs in the nation. 
Additionally, it is one of the only comprehensive and strategic 
infrastructure programs targeted specifically at improving a water system’s 
seismic reliability and resiliency. Additionally, it is unique because the WSIP 
utilized a 7.8 magnitude earthquake as its seismic Level of Service. 


R2
[for F1-F6]


The plan discussed in Recommendation R1 
should include a detailed proposal, including 
financing sources, for the installation within 15 
years of a high-pressure, multi-sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, i.e., by no later than June 30, 2034.


President, San Francisco 
Public Utilities Commission
[September 15, 2019]


Requires further 
analysis


The commitment of sources for specific uses on specific 
timelines for San Francisco’s public infrastructure is the 
work of the 10-Year Capital Plan. The plan discussed in 
Recommendation 1 will be acknowledged in the Capital Plan, 
and based on analysis, will be done on the capital plan 
timeline. The capital planning process gathers, documents, 
and balances planned funding for needs across the public 
infrastructure portfolio and across San Francisco’s resilience 
challenges. The Capital Plan has longstanding funding 
principles to guide the prioritization of public infrastructure 
investments. These investments are tiered: (1) address legal 
and/or regulatory mandates; (2) ensure public safety and 
enhance resilience; (3) preserve assets and promote 
sustainability; (4) advance planned and programmatic 
needs; and (5) promote economic development. In the next 
10-Year Capital Plan and those that follow, the City will 
continue to analyze priority projects and programs and 
identify sources to advance those priorities. Committing to 
entirely funding a single program out of context and without 
regard for the trade-offs of that commitment would be out 
of step with the City’s longstanding and highly regarded 
capital planning process and likely create significant 
vulnerabilities elsewhere in the portfolio.


Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]


F4 The City’s high-pressure emergency water 
supply system, known as the Auxiliary Water 
Supply System (AWSS), does not cover large 
parts of Supervisorial Districts 1, 4, 7 and 11, 
roughly one-third of the City’s developed area. 
As a result, these districts are not adequately 
protected from fires after a major earthquake.


President, San Francisco 
Public Utilities Commission
[September 15, 2019]


Agree with the 
finding


The SFPUC, SFFD, and San Francisco Public Works (SFPW) are committed to 
increasing fire protection throughout San Francisco. Since the passage of 
the first Earthquake Safety and Emergency Response Bond in 2010, the 
three agencies have been implementing projects to improve the AWSS 
system’s seismic reliability and range of coverage. Enhancing the AWSS 
range of coverage to all areas of the City would require the allocation of 
funds to do so. The three agencies will continue to develop and implement 
projects utilizing new and proven technologies that improve upon the 
original system design. There have been many advancements in earthquake 
resistant pipeline design and materials, hydrants, and seismic valves since 
the early 1900s, and the City intends to use the best possible technology 
available to meet the performance standards of the SFFD.


R1
[for F1-F6]


By no later than December 31, 2020, the Mayor, 
the SFPUC, the SFFD, and the Office of 
Resilience and Capital Planning should jointly 
present to the Board of Supervisors a detailed 
plan to ensure the City is well prepared to fight 
fires in all parts of San Francisco in the event of 
a 1906-magnitude (7.8) earthquake.


President, San Francisco 
Public Utilities Commission
[September 15, 2019]


Will be implemented Ensuring that San Francisco has the infrastructure and 
resources to be well prepared to fight fires in all parts of San 
Francisco is something that will be a focus of the next 10-
Year Capital Plan. Per Administrative Code 3.20, that Plan 
must be submitted to the Mayor and Board no later than 
March 1 of each odd-numbered year for approval no later 
than May 1. The requested presentation would be delivered 
as part of that Plan’s submission to enable holistic planning 
across San Francisco’s resilience challenges. Updates 
available on this timeline would be included. The City cannot 
discuss the project and timeline until the ESER 2020 plan 
passes. For this reason, the City will sync this 
recommendation with the Capital Plan, and push back the 
timeline to December 31, 2021. 


Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]


F4 The City’s high-pressure emergency water 
supply system, known as the Auxiliary Water 
Supply System (AWSS), does not cover large 
parts of Supervisorial Districts 1, 4, 7 and 11, 
roughly one-third of the City’s developed area. 
As a result, these districts are not adequately 
protected from fires after a major earthquake.


President, San Francisco 
Public Utilities Commission
[September 15, 2019]


Agree with the 
finding


The SFPUC, SFFD, and San Francisco Public Works (SFPW) are committed to 
increasing fire protection throughout San Francisco. Since the passage of 
the first Earthquake Safety and Emergency Response Bond in 2010, the 
three agencies have been implementing projects to improve the AWSS 
system’s seismic reliability and range of coverage. Enhancing the AWSS 
range of coverage to all areas of the City would require the allocation of 
funds to do so. The three agencies will continue to develop and implement 
projects utilizing new and proven technologies that improve upon the 
original system design. There have been many advancements in earthquake 
resistant pipeline design and materials, hydrants, and seismic valves since 
the early 1900s, and the City intends to use the best possible technology 
available to meet the performance standards of the SFFD.


R2
[for F1-F6]


The plan discussed in Recommendation R1 
should include a detailed proposal, including 
financing sources, for the installation within 15 
years of a high-pressure, multi-sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, i.e., by no later than June 30, 2034.


President, San Francisco 
Public Utilities Commission
[September 15, 2019]


Requires further 
analysis


The commitment of sources for specific uses on specific 
timelines for San Francisco’s public infrastructure is the 
work of the 10-Year Capital Plan. The plan discussed in 
Recommendation 1 will be acknowledged in the Capital Plan, 
and based on analysis, will be done on the capital plan 
timeline. The capital planning process gathers, documents, 
and balances planned funding for needs across the public 
infrastructure portfolio and across San Francisco’s resilience 
challenges. The Capital Plan has longstanding funding 
principles to guide the prioritization of public infrastructure 
investments. These investments are tiered: (1) address legal 
and/or regulatory mandates; (2) ensure public safety and 
enhance resilience; (3) preserve assets and promote 
sustainability; (4) advance planned and programmatic 
needs; and (5) promote economic development. In the next 
10-Year Capital Plan and those that follow, the City will 
continue to analyze priority projects and programs and 
identify sources to advance those priorities. Committing to 
entirely funding a single program out of context and without 
regard for the trade-offs of that commitment would be out 
of step with the City’s longstanding and highly regarded 
capital planning process and likely create significant 
vulnerabilities elsewhere in the portfolio.







Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]


F5 A high-pressure, multi-sourced, seismically safe 
emergency firefighting water supply will be 
costly but is essential to protect the City.


President, San Francisco 
Public Utilities Commission
[September 15, 2019]


Agree with the 
finding


As the City considers what is essential to protect San Francisco, it is 
important to acknowledge our multiple, complex resilience challenges. 
These challenges are documented in the Resilient SF strategy (2016) and 
underlie the strategic efforts of our capital investments as represented in 
the 10-Year Capital Plan (last updated 2019). These challenges are: 
Earthquakes, Sea Level Rise/Climate Change, Aging Infrastructure, 
Unaffordability, and Social Inequity. All of these challenges represent 
meaningful threats to San Franciscans, their property, and their ability to 
make a life in the city. In making decisions about priority investments, San 
Francisco must keep an eye on all of these challenges, identify the areas of 
greatest need across them, and make progress on all fronts simultaneously. 
The City has taken significant steps since 2010 to ensure that the City has a 
high-pressure multi-sourced, seismically safe EFWS. Since the passage of 
the first Earthquake Safety and Emergency Response Bond in 2010, SFPUC, 
SFFD, SF Public Works have been implementing projects to improve the 
system’s seismic reliability and range of coverage. The three agencies will 
continue to implement projects utilizing new and proven technologies that 
improve upon the original system design.   


R1
[for F1-F6]


By no later than December 31, 2020, the Mayor, 
the SFPUC, the SFFD, and the Office of 
Resilience and Capital Planning should jointly 
present to the Board of Supervisors a detailed 
plan to ensure the City is well prepared to fight 
fires in all parts of San Francisco in the event of 
a 1906-magnitude (7.8) earthquake.


President, San Francisco 
Public Utilities Commission
[September 15, 2019]


Will be implemented Ensuring that San Francisco has the infrastructure and 
resources to be well prepared to fight fires in all parts of San 
Francisco is something that will be a focus of the next 10-
Year Capital Plan. Per Administrative Code 3.20, that Plan 
must be submitted to the Mayor and Board no later than 
March 1 of each odd-numbered year for approval no later 
than May 1. The requested presentation would be delivered 
as part of that Plan’s submission to enable holistic planning 
across San Francisco’s resilience challenges. Updates 
available on this timeline would be included. The City cannot 
discuss the project and timeline until the ESER 2020 plan 
passes. For this reason, the City will sync this 
recommendation with the Capital Plan, and push back the 
timeline to December 31, 2021. 


Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]


F5 A high-pressure, multi-sourced, seismically safe 
emergency firefighting water supply will be 
costly but is essential to protect the City.


President, San Francisco 
Public Utilities Commission
[September 15, 2019]


Agree with the 
finding


As the City considers what is essential to protect San Francisco, it is 
important to acknowledge our multiple, complex resilience challenges. 
These challenges are documented in the Resilient SF strategy (2016) and 
underlie the strategic efforts of our capital investments as represented in 
the 10-Year Capital Plan (last updated 2019). These challenges are: 
Earthquakes, Sea Level Rise/Climate Change, Aging Infrastructure, 
Unaffordability, and Social Inequity. All of these challenges represent 
meaningful threats to San Franciscans, their property, and their ability to 
make a life in the city. In making decisions about priority investments, San 
Francisco must keep an eye on all of these challenges, identify the areas of 
greatest need across them, and make progress on all fronts simultaneously. 
The City has taken significant steps since 2010 to ensure that the City has a 
high-pressure multi-sourced, seismically safe EFWS. Since the passage of 
the first Earthquake Safety and Emergency Response Bond in 2010, SFPUC, 
SFFD, SF Public Works have been implementing projects to improve the 
system’s seismic reliability and range of coverage. The three agencies will 
continue to implement projects utilizing new and proven technologies that 
improve upon the original system design.   


R2
[for F1-F6]


The plan discussed in Recommendation R1 
should include a detailed proposal, including 
financing sources, for the installation within 15 
years of a high-pressure, multi-sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, i.e., by no later than June 30, 2034.


President, San Francisco 
Public Utilities Commission
[September 15, 2019]


Requires further 
analysis


The commitment of sources for specific uses on specific 
timelines for San Francisco’s public infrastructure is the 
work of the 10-Year Capital Plan. The plan discussed in 
Recommendation 1 will be acknowledged in the Capital Plan, 
and based on analysis, will be done on the capital plan 
timeline. The capital planning process gathers, documents, 
and balances planned funding for needs across the public 
infrastructure portfolio and across San Francisco’s resilience 
challenges. The Capital Plan has longstanding funding 
principles to guide the prioritization of public infrastructure 
investments. These investments are tiered: (1) address legal 
and/or regulatory mandates; (2) ensure public safety and 
enhance resilience; (3) preserve assets and promote 
sustainability; (4) advance planned and programmatic 
needs; and (5) promote economic development. In the next 
10-Year Capital Plan and those that follow, the City will 
continue to analyze priority projects and programs and 
identify sources to advance those priorities. Committing to 
entirely funding a single program out of context and without 
regard for the trade-offs of that commitment would be out 
of step with the City’s longstanding and highly regarded 
capital planning process and likely create significant 
vulnerabilities elsewhere in the portfolio.


Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]


F6 Unless the City increases funding levels, it will 
be several decades (i.e., after the USGS predicts 
one or more major earthquakes will occur) 
before the southern parts of the City have a 
high-pressure, multi-sourced, seismically safe 
emergency firefighting water supply.


President, San Francisco 
Public Utilities Commission
[September 15, 2019]


Disagree, wholly Decisions about programming and funding levels of future ESER bonds and 
other complementary sources that could support the expansion of the 
AWSS have yet to be made. 


R1
[for F1-F6]


By no later than December 31, 2020, the Mayor, 
the SFPUC, the SFFD, and the Office of 
Resilience and Capital Planning should jointly 
present to the Board of Supervisors a detailed 
plan to ensure the City is well prepared to fight 
fires in all parts of San Francisco in the event of 
a 1906-magnitude (7.8) earthquake.


President, San Francisco 
Public Utilities Commission
[September 15, 2019]


Will be implemented Ensuring that San Francisco has the infrastructure and 
resources to be well prepared to fight fires in all parts of San 
Francisco is something that will be a focus of the next 10-
Year Capital Plan. Per Administrative Code 3.20, that Plan 
must be submitted to the Mayor and Board no later than 
March 1 of each odd-numbered year for approval no later 
than May 1. The requested presentation would be delivered 
as part of that Plan’s submission to enable holistic planning 
across San Francisco’s resilience challenges. Updates 
available on this timeline would be included. The City cannot 
discuss the project and timeline until the ESER 2020 plan 
passes. For this reason, the City will sync this 
recommendation with the Capital Plan, and push back the 
timeline to December 31, 2021. 







Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]


F6 Unless the City increases funding levels, it will 
be several decades (i.e., after the USGS predicts 
one or more major earthquakes will occur) 
before the southern parts of the City have a 
high-pressure, multi-sourced, seismically safe 
emergency firefighting water supply.


President, San Francisco 
Public Utilities Commission
[September 15, 2019]


Disagree, wholly Decisions about programming and funding levels of future ESER bonds and 
other complementary sources that could support the expansion of the 
AWSS have yet to be made. 


R2
[for F1-F6]


The plan discussed in Recommendation R1 
should include a detailed proposal, including 
financing sources, for the installation within 15 
years of a high-pressure, multi-sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, i.e., by no later than June 30, 2034.


President, San Francisco 
Public Utilities Commission
[September 15, 2019]


Requires further 
analysis


The commitment of sources for specific uses on specific 
timelines for San Francisco’s public infrastructure is the 
work of the 10-Year Capital Plan. The plan discussed in 
Recommendation 1 will be acknowledged in the Capital Plan, 
and based on analysis, will be done on the capital plan 
timeline. The capital planning process gathers, documents, 
and balances planned funding for needs across the public 
infrastructure portfolio and across San Francisco’s resilience 
challenges. The Capital Plan has longstanding funding 
principles to guide the prioritization of public infrastructure 
investments. These investments are tiered: (1) address legal 
and/or regulatory mandates; (2) ensure public safety and 
enhance resilience; (3) preserve assets and promote 
sustainability; (4) advance planned and programmatic 
needs; and (5) promote economic development. In the next 
10-Year Capital Plan and those that follow, the City will 
continue to analyze priority projects and programs and 
identify sources to advance those priorities. Committing to 
entirely funding a single program out of context and without 
regard for the trade-offs of that commitment would be out 
of step with the City’s longstanding and highly regarded 
capital planning process and likely create significant 
vulnerabilities elsewhere in the portfolio.


Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]


F8 Redundancy is an important feature of an 
emergency firefighting water system.


President, San Francisco 
Public Utilities Commission
[September 15, 2019]


Agree with the 
finding


R6
[for F8-F9]


The SFPUC, the SFFD and the SF Department of 
the Environment should study adding salt-water 
pump stations to improve the redundancy of 
water sources, especially on the west side.  
Findings and recommendations from this study 
should be presented to the Board of Supervisors 
by no later than June 30, 2021.


President, San Francisco 
Public Utilities Commission
[September 15, 2019]


Will be implemented SFPUC and SFFD will complete this study by June 30, 2021.


Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]


F9 Current plans to extend protections to the 
western part of the City do not include any high-
pressure water sources north of Golden Gate 
Park.


President, San Francisco 
Public Utilities Commission
[September 15, 2019]


Disagree, partially While it is true that the SFPUC and SFFD are studying four potential water 
sources proposed to supply a potable EFWS on the west side of the City, 
which are not located north of Golden Gate Park, which by no means would 
reduce the proposed system's resiliency, reliability, performance, or ability 
to provide abundant high-pressure water for fire suppression to the 
Richmond District after a seismic event. San Francisco is unique in that 
there are 11 in-city reservoirs, with a total water capacity of approximately 
413,000,000 gallons. Additionally, Lake Merced, also located within City 
Limits, has an additional approximately 1,000,000,000 gallons. The potable 
EFWS system for the Westside of San Francisco that is being developed and 
analyzed would provide that the new EFWS pipeline in the Sunset and 
Richmond Districts could be supplied from four sources of water at two 
locations. The first two water sources could be supplied to the EFWS 
pipeline via a 30,000 gallon per minute pump station in the vicinity of Lake 
Merced. The two sources being studied for this pump station are Lake 
Merced, which has a water supply of approximately one billion gallons, and 
a 60” seismically resilient SFPUC Hetch Hetchy Regional Water System 
pipeline. The proposed potable EFWS also is analyzing the inclusion of a 
second 30,000 gallons per minute pump station in the vicinity of the 
SFPUC’s Sunset Reservoir that could be supplied water by two sources: (1) 
the 90 million gallon north basin of the Sunset Reservoir, which recently 
underwent a $64 million seismic retrofit, and (2) a 54” seismically resilient 
SFPUC Hetch Hetchy Regional Water system pipeline.               


R6
[for F8-F9]


The SFPUC, the SFFD and the SF Department of 
the Environment should study adding salt-water 
pump stations to improve the redundancy of 
water sources, especially on the west side.  
Findings and recommendations from this study 
should be presented to the Board of Supervisors 
by no later than June 30, 2021.


President, San Francisco 
Public Utilities Commission
[September 15, 2019]


Will be implemented SFPUC and SFFD will complete this study by June 30, 2021.







Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]


F10 The “reliability scores” being used by the SFPUC 
impart an overly optimistic impression of the 
protection provided.


President, San Francisco 
Public Utilities Commission
[September 15, 2019]


Disagree, partially Fire Response Areas (FRAs) were utilized by SFPUC and SFFD in the planning 
study CS-199. This study divided the City into areas based on those defined 
by the SFFD for initial alarm response and were called Fire Response Areas 
(FRAs). Probable fire demands were developed for each FRA using 1000 sets 
of fire demands generated by Charles Scawthorn, PhD using a Monte Carlo 
analysis of fire ignitions and fire growth using the ground motions from the 
design earthquake (7.8 magnitude). The fire ignitions were generated using 
methods similar to those used for the Community Action Plan for Seismic 
Safety (CAPSS) study (ATC 2010). The fire ignitions subsequently were used 
to develop water demands that were aggregated into the likely fire 
demands for each FRA. The water supplies for each FRA were developed 
using the reliability modeling tool GIRAFFE, developed at Cornell University 
by Professor Thomas D. O’Rourke. GIRAFFE performs internal Monte Carlo 
analysis to damage pipes in the system for multiple scenarios. The water 
supplies developed by GIRAFFE were aggregated into the likely water 
supplies for each FRA. It should be noted that the likely water supplies for 
each FRA assumed no water from the City's municipal water system 
(MWSS), which is quite conservative and highly unlikely even after a seismic 
event. The reliability score for each FRA is calculated using the sum of all 
water supplies for each FRA and dividing it by the FRA water demand. The 
reliability scores do exactly that - estimate how much EFWS water will be 
available for firefighting demands in a given FRA. The reliability scores are 
not meant to represent an estimate of the fire protection for a given house, 
block, or blocks. Rather it is a measure of the EFWS capacity and demand. 
The SFPUC recognizes the need to analyze potential EFWS demands on a 
more detailed level, and the agency began the process of doing so.


R7
[for F10]


The SFPUC should (a) continue its efforts to 
complete a more detailed analysis of emergency 
firefighting water needs (including above-the-
median needs) by neighborhood, and not just 
by FRA, and (b) present a completed analysis to 
the Board of Supervisors by no later than 
June 30, 2021.


President, San Francisco 
Public Utilities Commission
[September 15, 2019]


Will be implemented SFPUC and SFFD will complete this analysis by June 30, 2021.


Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]


F11 The City does not have a timeline to fund and 
complete development of a high-pressure, multi-
sourced, seismically safe emergency water 
supply for all parts of the City, including poor 
neighborhoods that historically have not been 
as well protected as the downtown business 
district and many richer neighborhoods.


President, San Francisco 
Public Utilities Commission
[September 15, 2019]


Disagree, partially The EFWS was built after the 1906 earthquake, and its location, primarily in 
the northeast portion of San Francisco, corresponds to the location of the 
majority of the city’s population at that time. Since 2010, the SFPUC, SFFD, 
and Public Works have made critical improvements to the existing EFWS 
system. Expanding the EFWS prior to ensuring that the existing EFWS is 
resilient and reliable would have contradicted best engineering practices. 
The SFPUC and SFFD are developing plans that would implement a resilient, 
robust, and redundant potable EFWS for the Westside of San Francisco. The 
potable EFWS that is being developed and analyzed would propose  the 
best method for bringing a robust and resilient high-pressure firefighting 
water system to the Western neighborhoods in San Francisco that is 
capable of providing water to the SFFD firefighters at the high-pressure 
needed for firefighters to combat large fires after a seismic event, and is 
likely to include over 14 miles of new EFWS pipelines and potentially two 
new pump stations likely to be supplied by four water sources. The SFPUC 
and SFFD’s potable EFWS is being designed in a manner that allows for 
agility and the flexibility to add new technologies and water sources, and in 
a manner that allows the piping network to be extended in the future to 
serve additional areas.                                                                                                    







Since taking over maintenance responsibilities, SFPUC has completed 
significant maintenance activities. For example, on a monthly basis, staff 
from the SFPUC test both Pump Station #1 and Pump Station #2. There are 
6 maintenance recommendations provided in the CS-199 study as shown 
below in Table 7-1 from CS-199. The SFPUC has developed several of the 
routine maintenance plans recommended in the report or has determined 
the recommended maintenance practice is not necessary (i.e. flushing of a 
non-potable water system).                                                                                                                                 


Maintenance Recommendations, CS. 199 Task 11 TM:                                                                                                                                                     
Maintenance Recommendation 1: Confirm that all AWSS assets are entered 
into CDD's asset management system and PM's are established                                                                                                                                                                                                                                 
SFPUC Response: All AWSS asset locations are entered into CDD's Maximo 
and GIS databases. PM's are established for regular maintenance.                                                                                                                                                                                                                       


Maintenance Recommendation 2: Perform Regular maintenance and 
testing                                                                                             
SFPUC Response: According to SFPUC Maximo maintenance/testing 
records, regular maintenance and testing is performed in accordance with 
maintenance plans.                                                                                                                                                                        


Maintenance Recommendation 3: Check, flush and repair all suction 
connections regularly                                                                      
SFPUC Response: All suction connections were assessed 4-5 years ago. 
Some were cleaned as needed at that time. A high-pressure jetting machine 
was recently purchased, and personnel is being trained on its use.                                                                                                                                                                                                                    


Maintenance Recommendation 4: Establish pipeline flushing program for 
AWSS                                                                                     
SFPUC Response: Non-potable fire-fighting water systems are not typically 
flushed as part of regular flushing maintenance program. However, flushing 
naturally occurs when the AWSS is utilized approximately 20 times per 
year.                                                                                                                                                                                   


Maintenance Recommendation 5: Establish leak detection program and a 
pipeline leak database to monitor potential hot spots                                                                                                                                                                                                                                                       
SFPUC Response: SFPUC maintenance activities have helped reduced EFWS 
leakage by over 500,000 gallons per day, improving system performance 
while reducing water waste. A condition assessment project was 
implemented using Smart Ball technology. In addition, the system water 
supply sources are regularly monitored for water levels/filling requirements 
which will indicate potential leaks in the pipeline system.                                                                                                                                       


Maintenance Recommendation 6: Establish a cistern inspection, filling and 
testing program                                                             
SFPUC Response: A cistern inspection and testing program has been 
developed for implementation in 2019. In addition, a filling procedure has 
been established with SFFD.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          


As part of the AWSS Critical Valve Exercise Program, CDD has identified 66 
AWSS valves as “critical” (66 of 1,685 valves, or approximately 4 percent 
(source: CDD GIS). Critical valves for AWSS were defined based on the 
following criteria for operational importance:                                                                                                                                                                                                                                        
• Tank bypass valves
• Tank supply valve from higher pressure to lower pressure tank supply 
source
• Closed control valves to isolate piping within an infirm area
• Distribution system divide gate valve, manual operation (allows higher 
pressure zone to feed into lower pressure zone within the distribution 


          
           


              
             


                                                                                                       
                                                                                                                                                                                                                                         


              
           
                                                               


                                                                                                                                                                                                  
                                                                                                                                                                                                                
                                                                                                                                                                                            
                                                                                                                                                                 


                                                                                                                                                                                                                     
                                                                                                                                                                                                                                                   


                                                                                                                                                                                                           
                                                                                                                                                                                                              


                                                                                                                                                                                                    
                                                                                                                                                 
                                                                                                                                                                                               
                                                                                                                                             
    


Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]


F12 The SFPUC has not developed a number of the 
routine maintenance plans recommended in a 
2014 report (CS-199), and has not adequately 
defined which AWSS valves are “critical” and 
therefore require increased attention.


President, San Francisco 
Public Utilities Commission
[September 15, 2019]


Disagree, wholly R9
[for F12]


By no later than December 31, 2020 the SFPUC, 
with the advice and subject to the approval of 
the SFFD, should (a) implement “best practices” 
for the maintenance of AWSS assets, and (b) 
redefine which AWSS valves in the system are 
“critical,” and, therefore, require more 
attention and priority in the SFPUC’s 
maintenance plans.


President, San Francisco 
Public Utilities Commission
[September 15, 2019]


Has been 
implemented


(a) SFPUC implements “best practices” for the maintenance 
of AWSS assets in collaboration with SFFD, and consistent 
with the terms of the Memorandum of Understanding 
Regarding Operation and Maintenance of San Francisco 
Water Supply Systems Related to Fire Suppression (MOU), 
SFPUC will seek SFFD’s written approval for “any 
modifications that could compromise”  the system’s 
function as a high pressure firefighting system (MOU, page 
2).
(b) The AWSS critical valves have been identified and will be 
exercised every year through the AWSS Critical Valve 
Exercise Program.







        
          


              
          


             
          


           
                                                                                                                                   


                                                                                                                                                           
          


                                                                                                                                                                                                                                         
           


                                                                                                                                                                                                                               


       
                                                                                             
       


          
                                                                                                                                                                         


         
                                                                       


          
            


                                                                                                                                                                                                                              


        
                                                                                     
         
          


           
                                                                                                                                                                                   


         
                                                                                                                                                                                                                                                              


         
          


         
          


         
                                                                                                                                               


         
                                                              
          


           
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                             


             
            


            
                                                                                                                                                                                                                                            


   
            


          
          


pressure zone to feed into lower pressure zone within the distribution 
system)
• Distribution system divide gate valve, motorized operation (allows higher 
pressure zone to feed into lower pressure zone within the distribution 
system)
• Open control valves to allow a single supply source to feed an infirm area
• Balancing valve, TP reservoir only (allows the two TP reservoir basins to 
equalize in level)                                                                                                     
Critical Valves:                                                                                                                                                                                                                                        
These EFWS critical valves are broken down by type below. All 66 of the 
AWSS critical valves were exercised in 2018-2019 and will be exercised 
every year.                                                              


Valve Type  (# of Critical Valves per type):                                                                                                                                                                                          
Ashbury Tank By-Pass Valves (10)                                                                                                                                                                                                            
Ashbury Tank Supply Valve #1 [Ashbury to Jones] (1)                                                                                                                                                                                    
Ashbury Tank Supply Valve #2 [Ashbury to Jones] (1)                                                                                                                                                         
Close Control Gate Valve (15)                                                                                                                                                                                                                 
Division Gate Valve (14)                                                                                                                                                                                                                                                
Jones Street Tank By-Pass Valves (10)                                                                                                                                                                                                      
Motorized Division Gate Valve or Motorized Line Gate Valve (6)                                                                                                                                                                                                     
Open Control Gate Valve [Infirm Area] (6)                                                                                                                                                                                              
Twin Peaks East Reservoir Lead Valve [Supply, TP to Ashbury] (1)                                                                                                                                       
Twin Peaks Reservoir Balancing Valve (1)                                                                                                                                                                                          
Twin Peaks West Reservoir Lead Valve [Supply, TP to Ashbury] (1)                                                                                                                                   
Total AWSS Critical Valves (66)


     
  


  
   


 
 
  


  


         
      


       
       


   


   
  


  


 


SFFD and SFPUC will work together to amend the MOU by 
June 30, 2020. 


Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]


F13 In the 2015 MOU between the SFFD and the 
SFPUC, the two agencies agreed to conduct 
joint AWSS trainings annually, but there is no 
formal protocol outlining specific joint AWSS 
exercises or drills using hypothetical disaster 
scenarios, such as a major earthquake.


President, San Francisco 
Public Utilities Commission
[September 15, 2019]


Disagree, partially There are no formal protocol outlining specific joint AWSS exercises or drills 
in the MOU; however, there are multiple opportunities to train together 
during operation, maintenance, and construction of improvement projects 
for the AWSS facilities as previously described in the response to the Grand 
Jury questions sent in May 2019.


The SFFD and SFPUC have had multiple field training opportunities during 
the maintenance and start-up testing of AWSS facilities in the last 5 years.  
For example, on December 20, 2018, SFFD and SFPUC personnel conducted 
emergency generator start-up procedures for Pump Station No. 2 (PS2). On 
April 5, 2018 SFPUC and SFFD performed joint-department full-scale test of 
AWSS Pump Station No. 1 (PS1) including pumping seawater into an 
isolated section of the AWSS distribution through system hydrants.  On 
August 29, 2018, SFPUC, SFFD and DPW personnel conducted a seawater 
drafting drill and confirmation test from the new suction connection at Pier 
50.  In addition, SFFD and SFPUC periodically test different facilities to 
assure systems are in good working order, and to train personnel on 
operations and joint-agency communications.  For example, a full-scale 
emergency exercise was performed between SFFD and SFPUC staff in 
January 2016 at Islais Creek, which involved the Phoenix Fireboat pumping 
sea water directly into an isolated section of the Jones pressure system via 
AWSS manifold connection. Sea water discharged from select hydrants 
within the isolated section of the system where pressure and flow were 
monitored at each discharge point.


The SFFD uses their Disaster Response Manual and Water Supply Manual to 
provide guidelines for training. Training occurs throughout the year and is 
ongoing. In March 2018, the SFPUC sponsored a tabletop drill focused on 
CDD emergency response in coordination with SFFD response.  Participants 
were asked to utilize Incident Command Structure (ICS) principles to 


         
          
             


         
         


             
         


           
           


        
           


      


R10
[for F13]


By no later than June 30, 2020, the 2015 MOU 
between the SFPUC and the SFFD should be 
amended to include a detailed roadmap for 
annual emergency response exercises, including 
simulated disaster and earthquake drills 
involving the AWSS and the PWSS.


President, San Francisco 
Public Utilities Commission
[September 15, 2019]


Will be implemented
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respond to a hypothetical earthquake event (determine ICS, formulate 
specific objectives, and document findings). It is anticipated that this 
tabletop exercise will be repeated at least every other year, and that a 
larger scale simulation of post-earthquake response will be conducted 
within the next two years for SFFD and SFPUC joint-exercise.


In February 2018 the SFPUC and SFFD staff convened to review the SFPUC’s 
Division Emergency Operations Plan (DEOP), the CDD’s Emergency Action 
Plan (EAP), and the CDD’s Emergency Response Plan (ERP). The ERP 
overview focused on the Incident Command structure specific to CDD staff 
responsibilities, communication methods, critical facilities and assets, first 
responders for each facility (PWS and AWSS) and updated “critical facilities 
map” for all major pressure zones. 
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OUR MISSION: To provide our customers with high-quality, efficient and reliable water, power and sewer 
services in a manner that values environmental and community interests and sustains the resources entrusted 
to our care. 

525 Golden Gate Avenue, 13th Floor 
San Francisco, CA 94102 

T  415.554.3155 
F  415.554.3161 

TTY  415.554.3488

September 11, 2019 

Sent via U.S. Mail and email to CGrandJury@sftc.org 

The Honorable Garrett L. Wong 
Presiding Judge  
Superior Court of California, County of San Francisco 
400 McAllister Street, Room 008 
San Francisco, CA 94102-4512 

Dear Judge Wong: 

In accordance with Penal Code Sections 933 and 933.05, and pursuant to the 
request of Mr. Rasha Harvey, Foreperson of the City and County of San 
Francisco 2018-19 Civil Grand Jury, attached please find the response of the 
San Francisco Public Utilities Commission to the 2018-2019 Civil Grand Jury 
Report, Act Now Before It Is Too Late: Aggressively Expand and Enhance Our 
High-Pressure Emergency Firefighting Water System. At its regularly 
scheduled public meeting of September 10, 2019, the Commission voted to 
approve the attached responses by Resolution No. 19-0178.   

The response of the General Manager of the San Francisco Public Utilities 
Commission is being sent under separate cover. 

The Commission would like to thank the members of the 2018-2019 Civil 
Grand Jury for their service and their interest in our vital water infrastructure 
that supports firefighting in all communities in San Francisco. 

Sincerely, 

Ann Moller Caen 
President 
San Francisco Public Utilities Commission 

cc: Harlan Kelly, SFPUC General Manager 
Mayor London Breed 

San Francisco 
Water Sewer 
Services of the San Francisco Public Utilities Commission 

London N. Breed 
Mayor 

Ann Moller Caen 
President 

Francesca Vietor 
Vice President 

Anson Moran 
Commissioner 

Sophie Maxwell 
Commissioner 

Tim Paulson 
Commissioner 

Harlan L. Kelly, Jr. 
General Manage, 



PUBLIC UTILITIES COMMISSION 

City and County of San Francisco 

RESOLUTION NO. 19-0178 

WHEREAS, On July 17, 20 l 9, the 2018-2019 Civil Grand Jury released a report entitled, 
"Act Now Before It ls Too Late: Aggressively Expand and Enhance Our High-P1·essure 
Emergency Firefighting Water System," a copy of which is on file with the Commission 
Secretary and has been provided to th.is Commission for review: and 

WHEREAS, The Civil Grand Jury requires written responses from this Commission to 
the Report·s Findings Nos. I, 2, 4, 5, 6, 8, 9, 10. JI. 12, and ~3, and Recommendations Nos. 1. 2, 
6, 7. 9, and 10; o.nd 

WHEREAS. California Penal Code §933(c) requires such written responses be submitted 
to the Pres iding Judge no later tban September 15, 2019; and 

WHEREAS, Attached hereto are lbe Commission's responses to the above stated 
Findings and Recommendations in the 2018-19 Civil Grand Jury Reper~ now, therefore be it 

RESOLVED, That this Commission hereby approves the Commission 's responses, 
attached hereto, to the relevant findings and recommendations of the July 17, 20 19 C i vii Grand 
Jury Report entitled, " Act Now Before It Is Too Late: Aggressively Expand and Enhance Our 
High-Pressure Emergency Firefighting Wuter System" and authorizes and d irects the 
Commission President to submit the response to the Presiding Judge of the Civil Grand Jury by 
September J5, 2019. us required by California Penal Code §933(c). 

I hereby certify that the foregoing resolution was adopted by the Public Utilities 
Commission at its meeting of September 10, 2019. 

~~ 
Secretary, Pub/le Utilities Commission 
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Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F1 Fires resulting from an earthquake represent a 
significant risk of widespread damage and 
potential loss of life in San Francisco.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]

Agree with the 
finding

R1
[for F1-F6]

By no later than December 31, 2020, the Mayor, 
the SFPUC, the SFFD, and the Office of 
Resilience and Capital Planning should jointly 
present to the Board of Supervisors a detailed 
plan to ensure the City is well prepared to fight 
fires in all parts of San Francisco in the event of 
a 1906-magnitude (7.8) earthquake.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]

Will be implemented Ensuring that San Francisco has the infrastructure and 
resources to be well prepared to fight fires in all parts of San 
Francisco is something that will be a focus of the next 10-
Year Capital Plan. Per Administrative Code 3.20, that Plan 
must be submitted to the Mayor and Board no later than 
March 1 of each odd-numbered year for approval no later 
than May 1. The requested presentation would be delivered 
as part of that Plan’s submission to enable holistic planning 
across San Francisco’s resilience challenges. Updates 
available on this timeline would be included. The City cannot 
discuss the project and timeline until the ESER 2020 plan 
passes. For this reason, the City will sync this 
recommendation with the Capital Plan, and push back the 
timeline to December 31, 2021. 

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F1 Fires resulting from an earthquake represent a 
significant risk of widespread damage and 
potential loss of life in San Francisco.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]

Agree with the 
finding

R2
[for F1-F6]

The plan discussed in Recommendation R1 
should include a detailed proposal, including 
financing sources, for the installation within 15 
years of a high-pressure, multi-sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, i.e., by no later than June 30, 2034.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]

Requires further 
analysis

The commitment of sources for specific uses on specific 
timelines for San Francisco’s public infrastructure is the 
work of the 10-Year Capital Plan. The plan discussed in 
Recommendation 1 will be acknowledged in the Capital Plan, 
and based on analysis, will be done on the capital plan 
timeline. The capital planning process gathers, documents, 
and balances planned funding for needs across the public 
infrastructure portfolio and across San Francisco’s resilience 
challenges. The Capital Plan has longstanding funding 
principles to guide the prioritization of public infrastructure 
investments. These investments are tiered: (1) address legal 
and/or regulatory mandates; (2) ensure public safety and 
enhance resilience; (3) preserve assets and promote 
sustainability; (4) advance planned and programmatic 
needs; and (5) promote economic development. In the next 
10-Year Capital Plan and those that follow, the City will 
continue to analyze priority projects and programs and 
identify sources to advance those priorities. Committing to 
entirely funding a single program out of context and without 
regard for the trade-offs of that commitment would be out 
of step with the City’s longstanding and highly regarded 
capital planning process and likely create significant 
vulnerabilities elsewhere in the portfolio.

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F2 The municipal water supply system (MWSS) is 
highly vulnerable to damage from a major 
earthquake and is not a reliable source for 
water supply for firefighting after a major 
earthquake.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]

Disagree, partially The MWSS has been significantly upgraded in the last 15 years through the 
Water Supply Improvement Program (WSIP) initiated by the SFPUC. The 
goals of WSIP included to reduce vulnerability of the water system to 
damage from earthquakes and increase overall water system reliability. 
There were 35 in-city projects within the $4.8 billion-dollar program. The 
WSIP was the largest capital program ever undertaken by San Francisco, 
and one of the largest water infrastructure programs in the nation. 
Additionally, it is one of the only comprehensive and strategic 
infrastructure programs targeted specifically at improving a water system’s 
seismic reliability and resiliency. Additionally, it is unique because the WSIP 
utilized a 7.8 magnitude earthquake as its seismic Level of Service. 

R1
[for F1-F6]

By no later than December 31, 2020, the Mayor, 
the SFPUC, the SFFD, and the Office of 
Resilience and Capital Planning should jointly 
present to the Board of Supervisors a detailed 
plan to ensure the City is well prepared to fight 
fires in all parts of San Francisco in the event of 
a 1906-magnitude (7.8) earthquake.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]

Will be implemented Ensuring that San Francisco has the infrastructure and 
resources to be well prepared to fight fires in all parts of San 
Francisco is something that will be a focus of the next 10-
Year Capital Plan. Per Administrative Code 3.20, that Plan 
must be submitted to the Mayor and Board no later than 
March 1 of each odd-numbered year for approval no later 
than May 1. The requested presentation would be delivered 
as part of that Plan’s submission to enable holistic planning 
across San Francisco’s resilience challenges. Updates 
available on this timeline would be included. The City cannot 
discuss the project and timeline until the ESER 2020 plan 
passes. For this reason, the City will sync this 
recommendation with the Capital Plan, and push back the 
timeline to December 31, 2021. 



Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F2 The municipal water supply system (MWSS) is 
highly vulnerable to damage from a major 
earthquake and is not a reliable source for 
water supply for firefighting after a major 
earthquake.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]

Disagree, partially The MWSS has been significantly upgraded in the last 15 years through the 
Water Supply Improvement Program (WSIP) initiated by the SFPUC. The 
goals of WSIP included to reduce vulnerability of the water system to 
damage from earthquakes and increase overall water system reliability. 
There were 35 in-city projects within the $4.8 billion-dollar program. The 
WSIP was the largest capital program ever undertaken by San Francisco, 
and one of the largest water infrastructure programs in the nation. 
Additionally, it is one of the only comprehensive and strategic 
infrastructure programs targeted specifically at improving a water system’s 
seismic reliability and resiliency. Additionally, it is unique because the WSIP 
utilized a 7.8 magnitude earthquake as its seismic Level of Service. 

R2
[for F1-F6]

The plan discussed in Recommendation R1 
should include a detailed proposal, including 
financing sources, for the installation within 15 
years of a high-pressure, multi-sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, i.e., by no later than June 30, 2034.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]

Requires further 
analysis

The commitment of sources for specific uses on specific 
timelines for San Francisco’s public infrastructure is the 
work of the 10-Year Capital Plan. The plan discussed in 
Recommendation 1 will be acknowledged in the Capital Plan, 
and based on analysis, will be done on the capital plan 
timeline. The capital planning process gathers, documents, 
and balances planned funding for needs across the public 
infrastructure portfolio and across San Francisco’s resilience 
challenges. The Capital Plan has longstanding funding 
principles to guide the prioritization of public infrastructure 
investments. These investments are tiered: (1) address legal 
and/or regulatory mandates; (2) ensure public safety and 
enhance resilience; (3) preserve assets and promote 
sustainability; (4) advance planned and programmatic 
needs; and (5) promote economic development. In the next 
10-Year Capital Plan and those that follow, the City will 
continue to analyze priority projects and programs and 
identify sources to advance those priorities. Committing to 
entirely funding a single program out of context and without 
regard for the trade-offs of that commitment would be out 
of step with the City’s longstanding and highly regarded 
capital planning process and likely create significant 
vulnerabilities elsewhere in the portfolio.

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F4 The City’s high-pressure emergency water 
supply system, known as the Auxiliary Water 
Supply System (AWSS), does not cover large 
parts of Supervisorial Districts 1, 4, 7 and 11, 
roughly one-third of the City’s developed area. 
As a result, these districts are not adequately 
protected from fires after a major earthquake.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]

Agree with the 
finding

The SFPUC, SFFD, and San Francisco Public Works (SFPW) are committed to 
increasing fire protection throughout San Francisco. Since the passage of 
the first Earthquake Safety and Emergency Response Bond in 2010, the 
three agencies have been implementing projects to improve the AWSS 
system’s seismic reliability and range of coverage. Enhancing the AWSS 
range of coverage to all areas of the City would require the allocation of 
funds to do so. The three agencies will continue to develop and implement 
projects utilizing new and proven technologies that improve upon the 
original system design. There have been many advancements in earthquake 
resistant pipeline design and materials, hydrants, and seismic valves since 
the early 1900s, and the City intends to use the best possible technology 
available to meet the performance standards of the SFFD.

R1
[for F1-F6]

By no later than December 31, 2020, the Mayor, 
the SFPUC, the SFFD, and the Office of 
Resilience and Capital Planning should jointly 
present to the Board of Supervisors a detailed 
plan to ensure the City is well prepared to fight 
fires in all parts of San Francisco in the event of 
a 1906-magnitude (7.8) earthquake.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]

Will be implemented Ensuring that San Francisco has the infrastructure and 
resources to be well prepared to fight fires in all parts of San 
Francisco is something that will be a focus of the next 10-
Year Capital Plan. Per Administrative Code 3.20, that Plan 
must be submitted to the Mayor and Board no later than 
March 1 of each odd-numbered year for approval no later 
than May 1. The requested presentation would be delivered 
as part of that Plan’s submission to enable holistic planning 
across San Francisco’s resilience challenges. Updates 
available on this timeline would be included. The City cannot 
discuss the project and timeline until the ESER 2020 plan 
passes. For this reason, the City will sync this 
recommendation with the Capital Plan, and push back the 
timeline to December 31, 2021. 

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F4 The City’s high-pressure emergency water 
supply system, known as the Auxiliary Water 
Supply System (AWSS), does not cover large 
parts of Supervisorial Districts 1, 4, 7 and 11, 
roughly one-third of the City’s developed area. 
As a result, these districts are not adequately 
protected from fires after a major earthquake.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]

Agree with the 
finding

The SFPUC, SFFD, and San Francisco Public Works (SFPW) are committed to 
increasing fire protection throughout San Francisco. Since the passage of 
the first Earthquake Safety and Emergency Response Bond in 2010, the 
three agencies have been implementing projects to improve the AWSS 
system’s seismic reliability and range of coverage. Enhancing the AWSS 
range of coverage to all areas of the City would require the allocation of 
funds to do so. The three agencies will continue to develop and implement 
projects utilizing new and proven technologies that improve upon the 
original system design. There have been many advancements in earthquake 
resistant pipeline design and materials, hydrants, and seismic valves since 
the early 1900s, and the City intends to use the best possible technology 
available to meet the performance standards of the SFFD.

R2
[for F1-F6]

The plan discussed in Recommendation R1 
should include a detailed proposal, including 
financing sources, for the installation within 15 
years of a high-pressure, multi-sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, i.e., by no later than June 30, 2034.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]

Requires further 
analysis

The commitment of sources for specific uses on specific 
timelines for San Francisco’s public infrastructure is the 
work of the 10-Year Capital Plan. The plan discussed in 
Recommendation 1 will be acknowledged in the Capital Plan, 
and based on analysis, will be done on the capital plan 
timeline. The capital planning process gathers, documents, 
and balances planned funding for needs across the public 
infrastructure portfolio and across San Francisco’s resilience 
challenges. The Capital Plan has longstanding funding 
principles to guide the prioritization of public infrastructure 
investments. These investments are tiered: (1) address legal 
and/or regulatory mandates; (2) ensure public safety and 
enhance resilience; (3) preserve assets and promote 
sustainability; (4) advance planned and programmatic 
needs; and (5) promote economic development. In the next 
10-Year Capital Plan and those that follow, the City will 
continue to analyze priority projects and programs and 
identify sources to advance those priorities. Committing to 
entirely funding a single program out of context and without 
regard for the trade-offs of that commitment would be out 
of step with the City’s longstanding and highly regarded 
capital planning process and likely create significant 
vulnerabilities elsewhere in the portfolio.



Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F5 A high-pressure, multi-sourced, seismically safe 
emergency firefighting water supply will be 
costly but is essential to protect the City.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]

Agree with the 
finding

As the City considers what is essential to protect San Francisco, it is 
important to acknowledge our multiple, complex resilience challenges. 
These challenges are documented in the Resilient SF strategy (2016) and 
underlie the strategic efforts of our capital investments as represented in 
the 10-Year Capital Plan (last updated 2019). These challenges are: 
Earthquakes, Sea Level Rise/Climate Change, Aging Infrastructure, 
Unaffordability, and Social Inequity. All of these challenges represent 
meaningful threats to San Franciscans, their property, and their ability to 
make a life in the city. In making decisions about priority investments, San 
Francisco must keep an eye on all of these challenges, identify the areas of 
greatest need across them, and make progress on all fronts simultaneously. 
The City has taken significant steps since 2010 to ensure that the City has a 
high-pressure multi-sourced, seismically safe EFWS. Since the passage of 
the first Earthquake Safety and Emergency Response Bond in 2010, SFPUC, 
SFFD, SF Public Works have been implementing projects to improve the 
system’s seismic reliability and range of coverage. The three agencies will 
continue to implement projects utilizing new and proven technologies that 
improve upon the original system design.   

R1
[for F1-F6]

By no later than December 31, 2020, the Mayor, 
the SFPUC, the SFFD, and the Office of 
Resilience and Capital Planning should jointly 
present to the Board of Supervisors a detailed 
plan to ensure the City is well prepared to fight 
fires in all parts of San Francisco in the event of 
a 1906-magnitude (7.8) earthquake.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]

Will be implemented Ensuring that San Francisco has the infrastructure and 
resources to be well prepared to fight fires in all parts of San 
Francisco is something that will be a focus of the next 10-
Year Capital Plan. Per Administrative Code 3.20, that Plan 
must be submitted to the Mayor and Board no later than 
March 1 of each odd-numbered year for approval no later 
than May 1. The requested presentation would be delivered 
as part of that Plan’s submission to enable holistic planning 
across San Francisco’s resilience challenges. Updates 
available on this timeline would be included. The City cannot 
discuss the project and timeline until the ESER 2020 plan 
passes. For this reason, the City will sync this 
recommendation with the Capital Plan, and push back the 
timeline to December 31, 2021. 

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F5 A high-pressure, multi-sourced, seismically safe 
emergency firefighting water supply will be 
costly but is essential to protect the City.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]

Agree with the 
finding

As the City considers what is essential to protect San Francisco, it is 
important to acknowledge our multiple, complex resilience challenges. 
These challenges are documented in the Resilient SF strategy (2016) and 
underlie the strategic efforts of our capital investments as represented in 
the 10-Year Capital Plan (last updated 2019). These challenges are: 
Earthquakes, Sea Level Rise/Climate Change, Aging Infrastructure, 
Unaffordability, and Social Inequity. All of these challenges represent 
meaningful threats to San Franciscans, their property, and their ability to 
make a life in the city. In making decisions about priority investments, San 
Francisco must keep an eye on all of these challenges, identify the areas of 
greatest need across them, and make progress on all fronts simultaneously. 
The City has taken significant steps since 2010 to ensure that the City has a 
high-pressure multi-sourced, seismically safe EFWS. Since the passage of 
the first Earthquake Safety and Emergency Response Bond in 2010, SFPUC, 
SFFD, SF Public Works have been implementing projects to improve the 
system’s seismic reliability and range of coverage. The three agencies will 
continue to implement projects utilizing new and proven technologies that 
improve upon the original system design.   

R2
[for F1-F6]

The plan discussed in Recommendation R1 
should include a detailed proposal, including 
financing sources, for the installation within 15 
years of a high-pressure, multi-sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, i.e., by no later than June 30, 2034.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]

Requires further 
analysis

The commitment of sources for specific uses on specific 
timelines for San Francisco’s public infrastructure is the 
work of the 10-Year Capital Plan. The plan discussed in 
Recommendation 1 will be acknowledged in the Capital Plan, 
and based on analysis, will be done on the capital plan 
timeline. The capital planning process gathers, documents, 
and balances planned funding for needs across the public 
infrastructure portfolio and across San Francisco’s resilience 
challenges. The Capital Plan has longstanding funding 
principles to guide the prioritization of public infrastructure 
investments. These investments are tiered: (1) address legal 
and/or regulatory mandates; (2) ensure public safety and 
enhance resilience; (3) preserve assets and promote 
sustainability; (4) advance planned and programmatic 
needs; and (5) promote economic development. In the next 
10-Year Capital Plan and those that follow, the City will 
continue to analyze priority projects and programs and 
identify sources to advance those priorities. Committing to 
entirely funding a single program out of context and without 
regard for the trade-offs of that commitment would be out 
of step with the City’s longstanding and highly regarded 
capital planning process and likely create significant 
vulnerabilities elsewhere in the portfolio.

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F6 Unless the City increases funding levels, it will 
be several decades (i.e., after the USGS predicts 
one or more major earthquakes will occur) 
before the southern parts of the City have a 
high-pressure, multi-sourced, seismically safe 
emergency firefighting water supply.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]

Disagree, wholly Decisions about programming and funding levels of future ESER bonds and 
other complementary sources that could support the expansion of the 
AWSS have yet to be made. 

R1
[for F1-F6]

By no later than December 31, 2020, the Mayor, 
the SFPUC, the SFFD, and the Office of 
Resilience and Capital Planning should jointly 
present to the Board of Supervisors a detailed 
plan to ensure the City is well prepared to fight 
fires in all parts of San Francisco in the event of 
a 1906-magnitude (7.8) earthquake.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]

Will be implemented Ensuring that San Francisco has the infrastructure and 
resources to be well prepared to fight fires in all parts of San 
Francisco is something that will be a focus of the next 10-
Year Capital Plan. Per Administrative Code 3.20, that Plan 
must be submitted to the Mayor and Board no later than 
March 1 of each odd-numbered year for approval no later 
than May 1. The requested presentation would be delivered 
as part of that Plan’s submission to enable holistic planning 
across San Francisco’s resilience challenges. Updates 
available on this timeline would be included. The City cannot 
discuss the project and timeline until the ESER 2020 plan 
passes. For this reason, the City will sync this 
recommendation with the Capital Plan, and push back the 
timeline to December 31, 2021. 



Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F6 Unless the City increases funding levels, it will 
be several decades (i.e., after the USGS predicts 
one or more major earthquakes will occur) 
before the southern parts of the City have a 
high-pressure, multi-sourced, seismically safe 
emergency firefighting water supply.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]

Disagree, wholly Decisions about programming and funding levels of future ESER bonds and 
other complementary sources that could support the expansion of the 
AWSS have yet to be made. 

R2
[for F1-F6]

The plan discussed in Recommendation R1 
should include a detailed proposal, including 
financing sources, for the installation within 15 
years of a high-pressure, multi-sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, i.e., by no later than June 30, 2034.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]

Requires further 
analysis

The commitment of sources for specific uses on specific 
timelines for San Francisco’s public infrastructure is the 
work of the 10-Year Capital Plan. The plan discussed in 
Recommendation 1 will be acknowledged in the Capital Plan, 
and based on analysis, will be done on the capital plan 
timeline. The capital planning process gathers, documents, 
and balances planned funding for needs across the public 
infrastructure portfolio and across San Francisco’s resilience 
challenges. The Capital Plan has longstanding funding 
principles to guide the prioritization of public infrastructure 
investments. These investments are tiered: (1) address legal 
and/or regulatory mandates; (2) ensure public safety and 
enhance resilience; (3) preserve assets and promote 
sustainability; (4) advance planned and programmatic 
needs; and (5) promote economic development. In the next 
10-Year Capital Plan and those that follow, the City will 
continue to analyze priority projects and programs and 
identify sources to advance those priorities. Committing to 
entirely funding a single program out of context and without 
regard for the trade-offs of that commitment would be out 
of step with the City’s longstanding and highly regarded 
capital planning process and likely create significant 
vulnerabilities elsewhere in the portfolio.

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F8 Redundancy is an important feature of an 
emergency firefighting water system.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]

Agree with the 
finding

R6
[for F8-F9]

The SFPUC, the SFFD and the SF Department of 
the Environment should study adding salt-water 
pump stations to improve the redundancy of 
water sources, especially on the west side.  
Findings and recommendations from this study 
should be presented to the Board of Supervisors 
by no later than June 30, 2021.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]

Will be implemented SFPUC and SFFD will complete this study by June 30, 2021.

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F9 Current plans to extend protections to the 
western part of the City do not include any high-
pressure water sources north of Golden Gate 
Park.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]

Disagree, partially While it is true that the SFPUC and SFFD are studying four potential water 
sources proposed to supply a potable EFWS on the west side of the City, 
which are not located north of Golden Gate Park, which by no means would 
reduce the proposed system's resiliency, reliability, performance, or ability 
to provide abundant high-pressure water for fire suppression to the 
Richmond District after a seismic event. San Francisco is unique in that 
there are 11 in-city reservoirs, with a total water capacity of approximately 
413,000,000 gallons. Additionally, Lake Merced, also located within City 
Limits, has an additional approximately 1,000,000,000 gallons. The potable 
EFWS system for the Westside of San Francisco that is being developed and 
analyzed would provide that the new EFWS pipeline in the Sunset and 
Richmond Districts could be supplied from four sources of water at two 
locations. The first two water sources could be supplied to the EFWS 
pipeline via a 30,000 gallon per minute pump station in the vicinity of Lake 
Merced. The two sources being studied for this pump station are Lake 
Merced, which has a water supply of approximately one billion gallons, and 
a 60” seismically resilient SFPUC Hetch Hetchy Regional Water System 
pipeline. The proposed potable EFWS also is analyzing the inclusion of a 
second 30,000 gallons per minute pump station in the vicinity of the 
SFPUC’s Sunset Reservoir that could be supplied water by two sources: (1) 
the 90 million gallon north basin of the Sunset Reservoir, which recently 
underwent a $64 million seismic retrofit, and (2) a 54” seismically resilient 
SFPUC Hetch Hetchy Regional Water system pipeline.               

R6
[for F8-F9]

The SFPUC, the SFFD and the SF Department of 
the Environment should study adding salt-water 
pump stations to improve the redundancy of 
water sources, especially on the west side.  
Findings and recommendations from this study 
should be presented to the Board of Supervisors 
by no later than June 30, 2021.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]

Will be implemented SFPUC and SFFD will complete this study by June 30, 2021.



Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F10 The “reliability scores” being used by the SFPUC 
impart an overly optimistic impression of the 
protection provided.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]

Disagree, partially Fire Response Areas (FRAs) were utilized by SFPUC and SFFD in the planning 
study CS-199. This study divided the City into areas based on those defined 
by the SFFD for initial alarm response and were called Fire Response Areas 
(FRAs). Probable fire demands were developed for each FRA using 1000 sets 
of fire demands generated by Charles Scawthorn, PhD using a Monte Carlo 
analysis of fire ignitions and fire growth using the ground motions from the 
design earthquake (7.8 magnitude). The fire ignitions were generated using 
methods similar to those used for the Community Action Plan for Seismic 
Safety (CAPSS) study (ATC 2010). The fire ignitions subsequently were used 
to develop water demands that were aggregated into the likely fire 
demands for each FRA. The water supplies for each FRA were developed 
using the reliability modeling tool GIRAFFE, developed at Cornell University 
by Professor Thomas D. O’Rourke. GIRAFFE performs internal Monte Carlo 
analysis to damage pipes in the system for multiple scenarios. The water 
supplies developed by GIRAFFE were aggregated into the likely water 
supplies for each FRA. It should be noted that the likely water supplies for 
each FRA assumed no water from the City's municipal water system 
(MWSS), which is quite conservative and highly unlikely even after a seismic 
event. The reliability score for each FRA is calculated using the sum of all 
water supplies for each FRA and dividing it by the FRA water demand. The 
reliability scores do exactly that - estimate how much EFWS water will be 
available for firefighting demands in a given FRA. The reliability scores are 
not meant to represent an estimate of the fire protection for a given house, 
block, or blocks. Rather it is a measure of the EFWS capacity and demand. 
The SFPUC recognizes the need to analyze potential EFWS demands on a 
more detailed level, and the agency began the process of doing so.

R7
[for F10]

The SFPUC should (a) continue its efforts to 
complete a more detailed analysis of emergency 
firefighting water needs (including above-the-
median needs) by neighborhood, and not just 
by FRA, and (b) present a completed analysis to 
the Board of Supervisors by no later than 
June 30, 2021.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]

Will be implemented SFPUC and SFFD will complete this analysis by June 30, 2021.

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F11 The City does not have a timeline to fund and 
complete development of a high-pressure, multi-
sourced, seismically safe emergency water 
supply for all parts of the City, including poor 
neighborhoods that historically have not been 
as well protected as the downtown business 
district and many richer neighborhoods.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]

Disagree, partially The EFWS was built after the 1906 earthquake, and its location, primarily in 
the northeast portion of San Francisco, corresponds to the location of the 
majority of the city’s population at that time. Since 2010, the SFPUC, SFFD, 
and Public Works have made critical improvements to the existing EFWS 
system. Expanding the EFWS prior to ensuring that the existing EFWS is 
resilient and reliable would have contradicted best engineering practices. 
The SFPUC and SFFD are developing plans that would implement a resilient, 
robust, and redundant potable EFWS for the Westside of San Francisco. The 
potable EFWS that is being developed and analyzed would propose  the 
best method for bringing a robust and resilient high-pressure firefighting 
water system to the Western neighborhoods in San Francisco that is 
capable of providing water to the SFFD firefighters at the high-pressure 
needed for firefighters to combat large fires after a seismic event, and is 
likely to include over 14 miles of new EFWS pipelines and potentially two 
new pump stations likely to be supplied by four water sources. The SFPUC 
and SFFD’s potable EFWS is being designed in a manner that allows for 
agility and the flexibility to add new technologies and water sources, and in 
a manner that allows the piping network to be extended in the future to 
serve additional areas.                                                                                                    



Since taking over maintenance responsibilities, SFPUC has completed 
significant maintenance activities. For example, on a monthly basis, staff 
from the SFPUC test both Pump Station #1 and Pump Station #2. There are 
6 maintenance recommendations provided in the CS-199 study as shown 
below in Table 7-1 from CS-199. The SFPUC has developed several of the 
routine maintenance plans recommended in the report or has determined 
the recommended maintenance practice is not necessary (i.e. flushing of a 
non-potable water system).                                                                                                                                 

Maintenance Recommendations, CS. 199 Task 11 TM:                                                                                                                                                     
Maintenance Recommendation 1: Confirm that all AWSS assets are entered 
into CDD's asset management system and PM's are established                                                                                                                                                                                                                                 
SFPUC Response: All AWSS asset locations are entered into CDD's Maximo 
and GIS databases. PM's are established for regular maintenance.                                                                                                                                                                                                                       

Maintenance Recommendation 2: Perform Regular maintenance and 
testing                                                                                             
SFPUC Response: According to SFPUC Maximo maintenance/testing 
records, regular maintenance and testing is performed in accordance with 
maintenance plans.                                                                                                                                                                        

Maintenance Recommendation 3: Check, flush and repair all suction 
connections regularly                                                                      
SFPUC Response: All suction connections were assessed 4-5 years ago. 
Some were cleaned as needed at that time. A high-pressure jetting machine 
was recently purchased, and personnel is being trained on its use.                                                                                                                                                                                                                    

Maintenance Recommendation 4: Establish pipeline flushing program for 
AWSS                                                                                     
SFPUC Response: Non-potable fire-fighting water systems are not typically 
flushed as part of regular flushing maintenance program. However, flushing 
naturally occurs when the AWSS is utilized approximately 20 times per 
year.                                                                                                                                                                                   

Maintenance Recommendation 5: Establish leak detection program and a 
pipeline leak database to monitor potential hot spots                                                                                                                                                                                                                                                       
SFPUC Response: SFPUC maintenance activities have helped reduced EFWS 
leakage by over 500,000 gallons per day, improving system performance 
while reducing water waste. A condition assessment project was 
implemented using Smart Ball technology. In addition, the system water 
supply sources are regularly monitored for water levels/filling requirements 
which will indicate potential leaks in the pipeline system.                                                                                                                                       

Maintenance Recommendation 6: Establish a cistern inspection, filling and 
testing program                                                             
SFPUC Response: A cistern inspection and testing program has been 
developed for implementation in 2019. In addition, a filling procedure has 
been established with SFFD.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          

As part of the AWSS Critical Valve Exercise Program, CDD has identified 66 
AWSS valves as “critical” (66 of 1,685 valves, or approximately 4 percent 
(source: CDD GIS). Critical valves for AWSS were defined based on the 
following criteria for operational importance:                                                                                                                                                                                                                                        
• Tank bypass valves
• Tank supply valve from higher pressure to lower pressure tank supply 
source
• Closed control valves to isolate piping within an infirm area
• Distribution system divide gate valve, manual operation (allows higher 
pressure zone to feed into lower pressure zone within the distribution 

          
           

              
             

                                                                                                       
                                                                                                                                                                                                                                         

              
           
                                                               

                                                                                                                                                                                                  
                                                                                                                                                                                                                
                                                                                                                                                                                            
                                                                                                                                                                 

                                                                                                                                                                                                                     
                                                                                                                                                                                                                                                   

                                                                                                                                                                                                           
                                                                                                                                                                                                              

                                                                                                                                                                                                    
                                                                                                                                                 
                                                                                                                                                                                               
                                                                                                                                             
    

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F12 The SFPUC has not developed a number of the 
routine maintenance plans recommended in a 
2014 report (CS-199), and has not adequately 
defined which AWSS valves are “critical” and 
therefore require increased attention.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]

Disagree, wholly R9
[for F12]

By no later than December 31, 2020 the SFPUC, 
with the advice and subject to the approval of 
the SFFD, should (a) implement “best practices” 
for the maintenance of AWSS assets, and (b) 
redefine which AWSS valves in the system are 
“critical,” and, therefore, require more 
attention and priority in the SFPUC’s 
maintenance plans.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]

Has been 
implemented

(a) SFPUC implements “best practices” for the maintenance 
of AWSS assets in collaboration with SFFD, and consistent 
with the terms of the Memorandum of Understanding 
Regarding Operation and Maintenance of San Francisco 
Water Supply Systems Related to Fire Suppression (MOU), 
SFPUC will seek SFFD’s written approval for “any 
modifications that could compromise”  the system’s 
function as a high pressure firefighting system (MOU, page 
2).
(b) The AWSS critical valves have been identified and will be 
exercised every year through the AWSS Critical Valve 
Exercise Program.



        
          

              
          

             
          

           
                                                                                                                                   

                                                                                                                                                           
          

                                                                                                                                                                                                                                         
           

                                                                                                                                                                                                                               

       
                                                                                             
       

          
                                                                                                                                                                         

         
                                                                       

          
            

                                                                                                                                                                                                                              

        
                                                                                     
         
          

           
                                                                                                                                                                                   

         
                                                                                                                                                                                                                                                              

         
          

         
          

         
                                                                                                                                               

         
                                                              
          

           
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                             

             
            

            
                                                                                                                                                                                                                                            

   
            

          
          

pressure zone to feed into lower pressure zone within the distribution 
system)
• Distribution system divide gate valve, motorized operation (allows higher 
pressure zone to feed into lower pressure zone within the distribution 
system)
• Open control valves to allow a single supply source to feed an infirm area
• Balancing valve, TP reservoir only (allows the two TP reservoir basins to 
equalize in level)                                                                                                     
Critical Valves:                                                                                                                                                                                                                                        
These EFWS critical valves are broken down by type below. All 66 of the 
AWSS critical valves were exercised in 2018-2019 and will be exercised 
every year.                                                              

Valve Type  (# of Critical Valves per type):                                                                                                                                                                                          
Ashbury Tank By-Pass Valves (10)                                                                                                                                                                                                            
Ashbury Tank Supply Valve #1 [Ashbury to Jones] (1)                                                                                                                                                                                    
Ashbury Tank Supply Valve #2 [Ashbury to Jones] (1)                                                                                                                                                         
Close Control Gate Valve (15)                                                                                                                                                                                                                 
Division Gate Valve (14)                                                                                                                                                                                                                                                
Jones Street Tank By-Pass Valves (10)                                                                                                                                                                                                      
Motorized Division Gate Valve or Motorized Line Gate Valve (6)                                                                                                                                                                                                     
Open Control Gate Valve [Infirm Area] (6)                                                                                                                                                                                              
Twin Peaks East Reservoir Lead Valve [Supply, TP to Ashbury] (1)                                                                                                                                       
Twin Peaks Reservoir Balancing Valve (1)                                                                                                                                                                                          
Twin Peaks West Reservoir Lead Valve [Supply, TP to Ashbury] (1)                                                                                                                                   
Total AWSS Critical Valves (66)

     
  

  
   

 
 
  

  

         
      

       
       

   

   
  

  

 

SFFD and SFPUC will work together to amend the MOU by 
June 30, 2020. 

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High-Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F13 In the 2015 MOU between the SFFD and the 
SFPUC, the two agencies agreed to conduct 
joint AWSS trainings annually, but there is no 
formal protocol outlining specific joint AWSS 
exercises or drills using hypothetical disaster 
scenarios, such as a major earthquake.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]

Disagree, partially There are no formal protocol outlining specific joint AWSS exercises or drills 
in the MOU; however, there are multiple opportunities to train together 
during operation, maintenance, and construction of improvement projects 
for the AWSS facilities as previously described in the response to the Grand 
Jury questions sent in May 2019.

The SFFD and SFPUC have had multiple field training opportunities during 
the maintenance and start-up testing of AWSS facilities in the last 5 years.  
For example, on December 20, 2018, SFFD and SFPUC personnel conducted 
emergency generator start-up procedures for Pump Station No. 2 (PS2). On 
April 5, 2018 SFPUC and SFFD performed joint-department full-scale test of 
AWSS Pump Station No. 1 (PS1) including pumping seawater into an 
isolated section of the AWSS distribution through system hydrants.  On 
August 29, 2018, SFPUC, SFFD and DPW personnel conducted a seawater 
drafting drill and confirmation test from the new suction connection at Pier 
50.  In addition, SFFD and SFPUC periodically test different facilities to 
assure systems are in good working order, and to train personnel on 
operations and joint-agency communications.  For example, a full-scale 
emergency exercise was performed between SFFD and SFPUC staff in 
January 2016 at Islais Creek, which involved the Phoenix Fireboat pumping 
sea water directly into an isolated section of the Jones pressure system via 
AWSS manifold connection. Sea water discharged from select hydrants 
within the isolated section of the system where pressure and flow were 
monitored at each discharge point.

The SFFD uses their Disaster Response Manual and Water Supply Manual to 
provide guidelines for training. Training occurs throughout the year and is 
ongoing. In March 2018, the SFPUC sponsored a tabletop drill focused on 
CDD emergency response in coordination with SFFD response.  Participants 
were asked to utilize Incident Command Structure (ICS) principles to 

         
          
             

         
         

             
         

           
           

        
           

      

R10
[for F13]

By no later than June 30, 2020, the 2015 MOU 
between the SFPUC and the SFFD should be 
amended to include a detailed roadmap for 
annual emergency response exercises, including 
simulated disaster and earthquake drills 
involving the AWSS and the PWSS.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]

Will be implemented
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respond to a hypothetical earthquake event (determine ICS, formulate 
specific objectives, and document findings). It is anticipated that this 
tabletop exercise will be repeated at least every other year, and that a 
larger scale simulation of post-earthquake response will be conducted 
within the next two years for SFFD and SFPUC joint-exercise.

In February 2018 the SFPUC and SFFD staff convened to review the SFPUC’s 
Division Emergency Operations Plan (DEOP), the CDD’s Emergency Action 
Plan (EAP), and the CDD’s Emergency Response Plan (ERP). The ERP 
overview focused on the Incident Command structure specific to CDD staff 
responsibilities, communication methods, critical facilities and assets, first 
responders for each facility (PWS and AWSS) and updated “critical facilities 
map” for all major pressure zones. 
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•I Dr . Carlton B. Goodlett Place, Room 244 

San Francisco 94102-4689 
Tel. No. 554-5184 
Fax No. 554-5163 

TDD/TTY No. 554-5227 

MEMORANDUM 

Date: July 24, 2019 

To: Honorable Members, Board of Supervisors 

From: ~ ngela Calvillo, Clerk of the Board 

Subject: 2018-2019 CIVIL GRAND JURY REPORT - Act Now Before it is Too Late: 
Aggressively Expand and Enhance Our High-Pressure Emergency 
Firefighting Water System 

On July 17, 2019, the 2018-2019 Civil Grand Jury issued a press release, publicly announcing 
issuance of their report, entitled: 

Act Now Before it is Too Late: Aggressively Expand and Enhance Our High
Pressure Emergency Firefighting Water System 

On July 18, 2019, the Civil Grand Jury issued an updated report, including appendices which we 
inadvertently omitted from the July 17 public release. 

Pursuant to California Penal Code, Sections 933 and 933.05, the Board must: 

1. Respond to the report within 90 days of receipt, or no later than October 15, 2019; and 
2. For each finding the Department response shall: 

• agree with the finding; or 
• disagree with the finding, wholly or partially, and explain why. 

3. For each recommendation the Department shall report that: 
• the recommendation has been implemented, with a summary of how it was 

implemented; 
• the recommendation has not been, but will be, implemented in the future, with a timeframe 

for implementation; 
• the recommendation requires further analysis, with an explanation of the scope of the 

analysis and timeframe of no more than six months from the date of release; or 
• the recommendation will not be implemented because it is not warranted or reasonable, 

with an explanation. 

Pursuant to San Francisco Administrative Code, Section 2.10, in coordination with the Committee 
Chair, the Clerk will schedule a public hearing before the Government Audit and Oversight 
Committee to allow the Board the necessary time to review and formally respond to the findings 
and recommendations. 

Continues on following page 



Civil Grand Jury Report 
Act Now Before it is Too Late: Aggressively Expand and Enhance 
Our High-Pressure Emergency Firefighting Water System 
July 23, 2019 
Page 2 

The Budget and Legislative Analyst will prepare a resolution, outlining the findings and 
recommendations for the Committee's consideration, to be heard at the same time as the hearing 
on the report. These matters are anticipated for hearing in Government Audit and Oversight 
during a regular committee meeting in September 2019. 

If you have any questions, please contact John Carroll, Assistant Clerk, at (415) 554 4445. 

Attachments: July 17, 2019 Press Release; and 
July 18, 2019 Updated Report: Act Now Before it is Too Late: Aggressively 
Expand and Enhance Our High-Pressure Emergency Firefighting Water 
System 
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Sophia Kittler, Mayor's Office 
Kanishka Karunaratne Cheng, Mayor's Office 
Andres Power, Mayor's Office 
Sally Ma, Mayor's Office 
Rebecca Peacock, Mayor's Office 
Jon Givner, Office of the City Attorney 
Ben Rosenfield, City Controller 
Todd Rydstrom, Office of the Controller 
Peg Stevenson, Office of the Controller 
Tonia Lediju, Office of the Controller 
Alisa Somera, Office of the Clerk of the Board 
Debra Newman, Office of the Budget and 
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Christopher Whitmore, San Francisco Public 

Utilities Commission 
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Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High‐Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F4 The City’s high‐pressure emergency water 
supply system, known as the Auxiliary Water 
Supply System (AWSS), does not cover large 
parts of Supervisorial Districts 1, 4, 7 and 11, 
roughly one‐third of the City’s developed area. 
As a result, these districts are not adequately 
protected from fires after a major earthquake.

Board of Supervisors
[October 15, 2019]

R1
[for F1‐F6]

By no later than December 31, 2020, the 
Mayor, the SFPUC, the SFFD, and the Office of 
Resilience and Capital Planning should jointly 
present to the Board of Supervisors a detailed 
plan to ensure the City is well prepared to fight 
fires in all parts of San Francisco in the event of 
a 1906‐magnitude (7.8) earthquake.

Board of Supervisors
[October 15, 2019]

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High‐Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F4 The City’s high‐pressure emergency water 
supply system, known as the Auxiliary Water 
Supply System (AWSS), does not cover large 
parts of Supervisorial Districts 1, 4, 7 and 11, 
roughly one‐third of the City’s developed area. 
As a result, these districts are not adequately 
protected from fires after a major earthquake.

Board of Supervisors
[October 15, 2019]

R2
[for F1‐F6]

The plan discussed in Recommendation R1 
should include a detailed proposal, including 
financing sources, for the installation within 15 
years of a high‐pressure, multi‐sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, i.e., by no later than June 30, 2034.

Board of Supervisors
[October 15, 2019]

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High‐Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F4 The City’s high‐pressure emergency water 
supply system, known as the Auxiliary Water 
Supply System (AWSS), does not cover large 
parts of Supervisorial Districts 1, 4, 7 and 11, 
roughly one‐third of the City’s developed area. 
As a result, these districts are not adequately 
protected from fires after a major earthquake.

Board of Supervisors
[October 15, 2019]

R3
[for F1‐F6]

The Board of Supervisors should direct the 
Budget and Legislative Analyst to study through 
an equity lens and issue a report to the Board 
regarding (a) which areas of the City do not 
have sufficient water supplies for the 
anticipated demand for water to fight fires 
following a major earthquake similar in 
magnitude to the 1906 earthquake, and (b) 
options to address the issue in both the short 
term and the long term.  The Board should 
issue its request by no later than December 31, 
2019, and the Budget and Legislative Analyst 
should complete its report by no later than 
December 31, 2020.

Board of Supervisors
[October 15, 2019]

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High‐Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F5 A high‐pressure, multi‐sourced, seismically safe 
emergency firefighting water supply will be 
costly but is essential to protect the City.

Board of Supervisors
[October 15, 2019]

R1
[for F1‐F6]

By no later than December 31, 2020, the 
Mayor, the SFPUC, the SFFD, and the Office of 
Resilience and Capital Planning should jointly 
present to the Board of Supervisors a detailed 
plan to ensure the City is well prepared to fight 
fires in all parts of San Francisco in the event of 
a 1906‐magnitude (7.8) earthquake.

Board of Supervisors
[October 15, 2019]

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High‐Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F5 A high‐pressure, multi‐sourced, seismically safe 
emergency firefighting water supply will be 
costly but is essential to protect the City.

Board of Supervisors
[October 15, 2019]

R2
[for F1‐F6]

The plan discussed in Recommendation R1 
should include a detailed proposal, including 
financing sources, for the installation within 15 
years of a high‐pressure, multi‐sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, i.e., by no later than June 30, 2034.

Board of Supervisors
[October 15, 2019]

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High‐Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F5 A high‐pressure, multi‐sourced, seismically safe 
emergency firefighting water supply will be 
costly but is essential to protect the City.

Board of Supervisors
[October 15, 2019]

R3
[for F1‐F6]

The Board of Supervisors should direct the 
Budget and Legislative Analyst to study through 
an equity lens and issue a report to the Board 
regarding (a) which areas of the City do not 
have sufficient water supplies for the 
anticipated demand for water to fight fires 
following a major earthquake similar in 
magnitude to the 1906 earthquake, and (b) 
options to address the issue in both the short 
term and the long term.  The Board should 
issue its request by no later than December 31, 
2019, and the Budget and Legislative Analyst 
should complete its report by no later than 
December 31, 2020.

Board of Supervisors
[October 15, 2019]
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Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High‐Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F5 A high‐pressure, multi‐sourced, seismically safe 
emergency firefighting water supply will be 
costly but is essential to protect the City.

Board of Supervisors
[October 15, 2019]

R8
[for F5, F6, 

F11]

By no later than June 30, 2022, the Mayor and 
the Board of Supervisors should analyze 
whether to propose a separate bond for the 
development of a high‐pressure, multi‐sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, with a target date of completing 
construction by no later than June 30, 2034.

Board of Supervisors
[October 15, 2019]

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High‐Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F6 Unless the City increases funding levels, it will 
be several decades (i.e., after the USGS predicts 
one or more major earthquakes will occur) 
before the southern parts of the City have a 
high‐pressure, multi‐sourced, seismically safe 
emergency firefighting water supply.

Board of Supervisors
[October 15, 2019]

R1
[for F1‐F6]

By no later than December 31, 2020, the 
Mayor, the SFPUC, the SFFD, and the Office of 
Resilience and Capital Planning should jointly 
present to the Board of Supervisors a detailed 
plan to ensure the City is well prepared to fight 
fires in all parts of San Francisco in the event of 
a 1906‐magnitude (7.8) earthquake.

Board of Supervisors
[October 15, 2019]

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High‐Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F6 Unless the City increases funding levels, it will 
be several decades (i.e., after the USGS predicts 
one or more major earthquakes will occur) 
before the southern parts of the City have a 
high‐pressure, multi‐sourced, seismically safe 
emergency firefighting water supply.

Board of Supervisors
[October 15, 2019]

R2
[for F1‐F6]

The plan discussed in Recommendation R1 
should include a detailed proposal, including 
financing sources, for the installation within 15 
years of a high‐pressure, multi‐sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, i.e., by no later than June 30, 2034.

Board of Supervisors
[October 15, 2019]

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High‐Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F6 Unless the City increases funding levels, it will 
be several decades (i.e., after the USGS predicts 
one or more major earthquakes will occur) 
before the southern parts of the City have a 
high‐pressure, multi‐sourced, seismically safe 
emergency firefighting water supply.

Board of Supervisors
[October 15, 2019]

R3
[for F1‐F6]

The Board of Supervisors should direct the 
Budget and Legislative Analyst to study through 
an equity lens and issue a report to the Board 
regarding (a) which areas of the City do not 
have sufficient water supplies for the 
anticipated demand for water to fight fires 
following a major earthquake similar in 
magnitude to the 1906 earthquake, and (b) 
options to address the issue in both the short 
term and the long term.  The Board should 
issue its request by no later than December 31, 
2019, and the Budget and Legislative Analyst 
should complete its report by no later than 
December 31, 2020.

Board of Supervisors
[October 15, 2019]

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High‐Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F6 Unless the City increases funding levels, it will 
be several decades (i.e., after the USGS predicts 
one or more major earthquakes will occur) 
before the southern parts of the City have a 
high‐pressure, multi‐sourced, seismically safe 
emergency firefighting water supply.

Board of Supervisors
[October 15, 2019]

R4
[for F6‐F7]

As interim measure, by no later than June 30, 
2021, the City should purchase the 20 new 
PWSS hose tenders being requested by the 
SFFD, to replace and expand its currently 
inadequate inventory.

Board of Supervisors
[October 15, 2019]

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High‐Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F6 Unless the City increases funding levels, it will 
be several decades (i.e., after the USGS predicts 
one or more major earthquakes will occur) 
before the southern parts of the City have a 
high‐pressure, multi‐sourced, seismically safe 
emergency firefighting water supply.

Board of Supervisors
[October 15, 2019]

R8
[for F5, F6, 

F11]

By no later than June 30, 2022, the Mayor and 
the Board of Supervisors should analyze 
whether to propose a separate bond for the 
development of a high‐pressure, multi‐sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, with a target date of completing 
construction by no later than June 30, 2034.

Board of Supervisors
[October 15, 2019]

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High‐Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F11 The City does not have a timeline to fund and 
complete development of a high‐pressure, 
multi‐sourced, seismically safe emergency 
water supply for all parts of the City, including 
poor neighborhoods that historically have not 
been as well protected as the downtown 
business district and many richer 
neighborhoods.

Board of Supervisors
[October 15, 2019]

R8
[for F5, F6, 

F11]

By no later than June 30, 2022, the Mayor and 
the Board of Supervisors should analyze 
whether to propose a separate bond for the 
development of a high‐pressure, multi‐sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, with a target date of completing 
construction by no later than June 30, 2034.

Board of Supervisors
[October 15, 2019]
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Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High‐Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

R6
[for F8‐F9]

The SFPUC, the SFFD and the SF Department of 
the Environment should study adding salt‐
water pump stations to improve the 
redundancy of water sources, especially on the 
west side.  Findings and recommendations 
from this study should be presented to the 
Board of Supervisors by no later than June 30, 
2021.

Board of Supervisors
[October 15, 2019]

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High‐Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

R7
[for F10]

The SFPUC should (a) continue its efforts to 
complete a more detailed analysis of 
emergency firefighting water needs (including 
above‐the‐median needs) by neighborhood, 
and not just by FRA, and (b) present a 
completed analysis to the Board of Supervisors 
by no later than June 30, 2021.

Board of Supervisors
[October 15, 2019]
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Report Title
[Publication Date]

F#
Finding

(text may be duplicated due to spanning and 
multiple respondent effects)

Respondent Assigned by 
CGJ

[Response Due Date]

Finding Response 
(Agree/Disagree)

Finding Response Text
R#

[for F#]

Recommendation
(text may be duplicated due to spanning and 

multiple respondent effects)

Respondent Assigned by 
CGJ

[Response Due Date]

Recommendation 
Response

(Implementation)
Recommendation Response Text

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High‐Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F4 The City’s high‐pressure emergency water 
supply system, known as the Auxiliary Water 
Supply System (AWSS), does not cover large 
parts of Supervisorial Districts 1, 4, 7 and 11, 
roughly one‐third of the City’s developed area. 
As a result, these districts are not adequately 
protected from fires after a major earthquake.

Mayor
[September 15, 2019]

R1
[for F1‐F6]

By no later than December 31, 2020, the 
Mayor, the SFPUC, the SFFD, and the Office of 
Resilience and Capital Planning should jointly 
present to the Board of Supervisors a detailed 
plan to ensure the City is well prepared to fight 
fires in all parts of San Francisco in the event of 
a 1906‐magnitude (7.8) earthquake.

Mayor
[September 15, 2019]

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High‐Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F4 The City’s high‐pressure emergency water 
supply system, known as the Auxiliary Water 
Supply System (AWSS), does not cover large 
parts of Supervisorial Districts 1, 4, 7 and 11, 
roughly one‐third of the City’s developed area. 
As a result, these districts are not adequately 
protected from fires after a major earthquake.

Mayor
[September 15, 2019]

R2
[for F1‐F6]

The plan discussed in Recommendation R1 
should include a detailed proposal, including 
financing sources, for the installation within 15 
years of a high‐pressure, multi‐sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, i.e., by no later than June 30, 2034.

Mayor
[September 15, 2019]

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High‐Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F5 A high‐pressure, multi‐sourced, seismically safe 
emergency firefighting water supply will be 
costly but is essential to protect the City.

Mayor
[September 15, 2019]

R1
[for F1‐F6]

By no later than December 31, 2020, the 
Mayor, the SFPUC, the SFFD, and the Office of 
Resilience and Capital Planning should jointly 
present to the Board of Supervisors a detailed 
plan to ensure the City is well prepared to fight 
fires in all parts of San Francisco in the event of 
a 1906‐magnitude (7.8) earthquake.

Mayor
[September 15, 2019]

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High‐Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F5 A high‐pressure, multi‐sourced, seismically safe 
emergency firefighting water supply will be 
costly but is essential to protect the City.

Mayor
[September 15, 2019]

R2
[for F1‐F6]

The plan discussed in Recommendation R1 
should include a detailed proposal, including 
financing sources, for the installation within 15 
years of a high‐pressure, multi‐sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, i.e., by no later than June 30, 2034.

Mayor
[September 15, 2019]

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High‐Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F5 A high‐pressure, multi‐sourced, seismically safe 
emergency firefighting water supply will be 
costly but is essential to protect the City.

Mayor
[September 15, 2019]

R8
[for F5, F6, 

F11]

By no later than June 30, 2022, the Mayor and 
the Board of Supervisors should analyze 
whether to propose a separate bond for the 
development of a high‐pressure, multi‐sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, with a target date of completing 
construction by no later than June 30, 2034.

Mayor
[September 15, 2019]

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High‐Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F6 Unless the City increases funding levels, it will 
be several decades (i.e., after the USGS predicts 
one or more major earthquakes will occur) 
before the southern parts of the City have a 
high‐pressure, multi‐sourced, seismically safe 
emergency firefighting water supply.

Mayor
[September 15, 2019]

R1
[for F1‐F6]

By no later than December 31, 2020, the 
Mayor, the SFPUC, the SFFD, and the Office of 
Resilience and Capital Planning should jointly 
present to the Board of Supervisors a detailed 
plan to ensure the City is well prepared to fight 
fires in all parts of San Francisco in the event of 
a 1906‐magnitude (7.8) earthquake.

Mayor
[September 15, 2019]

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High‐Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F6 Unless the City increases funding levels, it will 
be several decades (i.e., after the USGS predicts 
one or more major earthquakes will occur) 
before the southern parts of the City have a 
high‐pressure, multi‐sourced, seismically safe 
emergency firefighting water supply.

Mayor
[September 15, 2019]

R2
[for F1‐F6]

The plan discussed in Recommendation R1 
should include a detailed proposal, including 
financing sources, for the installation within 15 
years of a high‐pressure, multi‐sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, i.e., by no later than June 30, 2034.

Mayor
[September 15, 2019]
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Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High‐Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F6 Unless the City increases funding levels, it will 
be several decades (i.e., after the USGS predicts 
one or more major earthquakes will occur) 
before the southern parts of the City have a 
high‐pressure, multi‐sourced, seismically safe 
emergency firefighting water supply.

Mayor
[September 15, 2019]

R4
[for F6‐F7]

As interim measure, by no later than June 30, 
2021, the City should purchase the 20 new 
PWSS hose tenders being requested by the 
SFFD, to replace and expand its currently 
inadequate inventory.

Mayor
[September 15, 2019]

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High‐Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F6 Unless the City increases funding levels, it will 
be several decades (i.e., after the USGS predicts 
one or more major earthquakes will occur) 
before the southern parts of the City have a 
high‐pressure, multi‐sourced, seismically safe 
emergency firefighting water supply.

Mayor
[September 15, 2019]

R8
[for F5, F6, 

F11]

By no later than June 30, 2022, the Mayor and 
the Board of Supervisors should analyze 
whether to propose a separate bond for the 
development of a high‐pressure, multi‐sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, with a target date of completing 
construction by no later than June 30, 2034.

Mayor
[September 15, 2019]

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High‐Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F11 The City does not have a timeline to fund and 
complete development of a high‐pressure, 
multi‐sourced, seismically safe emergency 
water supply for all parts of the City, including 
poor neighborhoods that historically have not 
been as well protected as the downtown 
business district and many richer 
neighborhoods.

Mayor
[September 15, 2019]

R8
[for F5, F6, 

F11]

By no later than June 30, 2022, the Mayor and 
the Board of Supervisors should analyze 
whether to propose a separate bond for the 
development of a high‐pressure, multi‐sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, with a target date of completing 
construction by no later than June 30, 2034.

Mayor
[September 15, 2019]

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High‐Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F1 Fires resulting from an earthquake represent a 
significant risk of widespread damage and 
potential loss of life in San Francisco.

General Manager, San 
Francisco Public Utilities 
Commission
[September 15, 2019]

R1
[for F1‐F6]

By no later than December 31, 2020, the 
Mayor, the SFPUC, the SFFD, and the Office of 
Resilience and Capital Planning should jointly 
present to the Board of Supervisors a detailed 
plan to ensure the City is well prepared to fight 
fires in all parts of San Francisco in the event of 
a 1906‐magnitude (7.8) earthquake.

General Manager, San 
Francisco Public Utilities 
Commission
[September 15, 2019]

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High‐Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F1 Fires resulting from an earthquake represent a 
significant risk of widespread damage and 
potential loss of life in San Francisco.

General Manager, San 
Francisco Public Utilities 
Commission
[September 15, 2019]

R2
[for F1‐F6]

The plan discussed in Recommendation R1 
should include a detailed proposal, including 
financing sources, for the installation within 15 
years of a high‐pressure, multi‐sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, i.e., by no later than June 30, 2034.

General Manager, San 
Francisco Public Utilities 
Commission
[September 15, 2019]

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High‐Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F2 The municipal water supply system (MWSS) is 
highly vulnerable to damage from a major 
earthquake and is not a reliable source for 
water supply for firefighting after a major 
earthquake.

General Manager, San 
Francisco Public Utilities 
Commission
[September 15, 2019]

R1
[for F1‐F6]

By no later than December 31, 2020, the 
Mayor, the SFPUC, the SFFD, and the Office of 
Resilience and Capital Planning should jointly 
present to the Board of Supervisors a detailed 
plan to ensure the City is well prepared to fight 
fires in all parts of San Francisco in the event of 
a 1906‐magnitude (7.8) earthquake.

General Manager, San 
Francisco Public Utilities 
Commission
[September 15, 2019]

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High‐Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F2 The municipal water supply system (MWSS) is 
highly vulnerable to damage from a major 
earthquake and is not a reliable source for 
water supply for firefighting after a major 
earthquake.

General Manager, San 
Francisco Public Utilities 
Commission
[September 15, 2019]

R2
[for F1‐F6]

The plan discussed in Recommendation R1 
should include a detailed proposal, including 
financing sources, for the installation within 15 
years of a high‐pressure, multi‐sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, i.e., by no later than June 30, 2034.

General Manager, San 
Francisco Public Utilities 
Commission
[September 15, 2019]

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High‐Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F4 The City’s high‐pressure emergency water 
supply system, known as the Auxiliary Water 
Supply System (AWSS), does not cover large 
parts of Supervisorial Districts 1, 4, 7 and 11, 
roughly one‐third of the City’s developed area. 
As a result, these districts are not adequately 
protected from fires after a major earthquake.

General Manager, San 
Francisco Public Utilities 
Commission
[September 15, 2019]

R1
[for F1‐F6]

By no later than December 31, 2020, the 
Mayor, the SFPUC, the SFFD, and the Office of 
Resilience and Capital Planning should jointly 
present to the Board of Supervisors a detailed 
plan to ensure the City is well prepared to fight 
fires in all parts of San Francisco in the event of 
a 1906‐magnitude (7.8) earthquake.

General Manager, San 
Francisco Public Utilities 
Commission
[September 15, 2019]

Mitigating the Housing Crisis: Accessory Dwelling Units and Modular Housing Page 2 of 15



2017‐2018 CIVIL GRAND JURY FINDINGS, RECOMMENDATIONS, AND RESPONSES TO FINDINGS AND RECOMMENDATIONS

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High‐Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F4 The City’s high‐pressure emergency water 
supply system, known as the Auxiliary Water 
Supply System (AWSS), does not cover large 
parts of Supervisorial Districts 1, 4, 7 and 11, 
roughly one‐third of the City’s developed area. 
As a result, these districts are not adequately 
protected from fires after a major earthquake.

General Manager, San 
Francisco Public Utilities 
Commission
[September 15, 2019]

R2
[for F1‐F6]

The plan discussed in Recommendation R1 
should include a detailed proposal, including 
financing sources, for the installation within 15 
years of a high‐pressure, multi‐sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, i.e., by no later than June 30, 2034.

General Manager, San 
Francisco Public Utilities 
Commission
[September 15, 2019]

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High‐Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F5 A high‐pressure, multi‐sourced, seismically safe 
emergency firefighting water supply will be 
costly but is essential to protect the City.

General Manager, San 
Francisco Public Utilities 
Commission
[September 15, 2019]

R1
[for F1‐F6]

By no later than December 31, 2020, the 
Mayor, the SFPUC, the SFFD, and the Office of 
Resilience and Capital Planning should jointly 
present to the Board of Supervisors a detailed 
plan to ensure the City is well prepared to fight 
fires in all parts of San Francisco in the event of 
a 1906‐magnitude (7.8) earthquake.

General Manager, San 
Francisco Public Utilities 
Commission
[September 15, 2019]

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High‐Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F5 A high‐pressure, multi‐sourced, seismically safe 
emergency firefighting water supply will be 
costly but is essential to protect the City.

General Manager, San 
Francisco Public Utilities 
Commission
[September 15, 2019]

R2
[for F1‐F6]

The plan discussed in Recommendation R1 
should include a detailed proposal, including 
financing sources, for the installation within 15 
years of a high‐pressure, multi‐sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, i.e., by no later than June 30, 2034.

General Manager, San 
Francisco Public Utilities 
Commission
[September 15, 2019]

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High‐Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F6 Unless the City increases funding levels, it will 
be several decades (i.e., after the USGS predicts 
one or more major earthquakes will occur) 
before the southern parts of the City have a 
high‐pressure, multi‐sourced, seismically safe 
emergency firefighting water supply.

General Manager, San 
Francisco Public Utilities 
Commission
[September 15, 2019]

R1
[for F1‐F6]

By no later than December 31, 2020, the 
Mayor, the SFPUC, the SFFD, and the Office of 
Resilience and Capital Planning should jointly 
present to the Board of Supervisors a detailed 
plan to ensure the City is well prepared to fight 
fires in all parts of San Francisco in the event of 
a 1906‐magnitude (7.8) earthquake.

General Manager, San 
Francisco Public Utilities 
Commission
[September 15, 2019]

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High‐Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F6 Unless the City increases funding levels, it will 
be several decades (i.e., after the USGS predicts 
one or more major earthquakes will occur) 
before the southern parts of the City have a 
high‐pressure, multi‐sourced, seismically safe 
emergency firefighting water supply.

General Manager, San 
Francisco Public Utilities 
Commission
[September 15, 2019]

R2
[for F1‐F6]

The plan discussed in Recommendation R1 
should include a detailed proposal, including 
financing sources, for the installation within 15 
years of a high‐pressure, multi‐sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, i.e., by no later than June 30, 2034.

General Manager, San 
Francisco Public Utilities 
Commission
[September 15, 2019]

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High‐Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F8 Redundancy is an important feature of an 
emergency firefighting water system.

General Manager, San 
Francisco Public Utilities 
Commission
[September 15, 2019]

R6
[for F8‐F9]

The SFPUC, the SFFD and the SF Department of 
the Environment should study adding salt‐
water pump stations to improve the 
redundancy of water sources, especially on the 
west side.  Findings and recommendations 
from this study should be presented to the 
Board of Supervisors by no later than June 30, 
2021.

General Manager, San 
Francisco Public Utilities 
Commission
[September 15, 2019]

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High‐Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F9 Current plans to extend protections to the 
western part of the City do not include any high‐
pressure water sources north of Golden Gate 
Park.

General Manager, San 
Francisco Public Utilities 
Commission
[September 15, 2019]

R6
[for F8‐F9]

The SFPUC, the SFFD and the SF Department of 
the Environment should study adding salt‐
water pump stations to improve the 
redundancy of water sources, especially on the 
west side.  Findings and recommendations 
from this study should be presented to the 
Board of Supervisors by no later than June 30, 
2021.

General Manager, San 
Francisco Public Utilities 
Commission
[September 15, 2019]

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High‐Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F10 The “reliability scores” being used by the SFPUC 
impart an overly optimistic impression of the 
protection provided.

General Manager, San 
Francisco Public Utilities 
Commission
[September 15, 2019]

R7
[for F10]

The SFPUC should (a) continue its efforts to 
complete a more detailed analysis of 
emergency firefighting water needs (including 
above‐the‐median needs) by neighborhood, 
and not just by FRA, and (b) present a 
completed analysis to the Board of Supervisors 
by no later than June 30, 2021.

General Manager, San 
Francisco Public Utilities 
Commission
[September 15, 2019]
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Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High‐Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F11 The City does not have a timeline to fund and 
complete development of a high‐pressure, 
multi‐sourced, seismically safe emergency 
water supply for all parts of the City, including 
poor neighborhoods that historically have not 
been as well protected as the downtown 
business district and many richer 
neighborhoods.

General Manager, San 
Francisco Public Utilities 
Commission
[September 15, 2019]

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High‐Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F12 The SFPUC has not developed a number of the 
routine maintenance plans recommended in a 
2014 report (CS‐199), and has not adequately 
defined which AWSS valves are “critical” and 
therefore require increased attention.

General Manager, San 
Francisco Public Utilities 
Commission
[September 15, 2019]

R9
[for F12]

By no later than December 31, 2020 the SFPUC, 
with the advice and subject to the approval of 
the SFFD, should (a) implement “best practices” 
for the maintenance of AWSS assets, and (b) 
redefine which AWSS valves in the system are 
“critical,” and, therefore, require more 
attention and priority in the SFPUC’s 
maintenance plans.

General Manager, San 
Francisco Public Utilities 
Commission
[September 15, 2019]

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High‐Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F13 In the 2015 MOU between the SFFD and the 
SFPUC, the two agencies agreed to conduct 
joint AWSS trainings annually, but there is no 
formal protocol outlining specific joint AWSS 
exercises or drills using hypothetical disaster 
scenarios, such as a major earthquake.

General Manager, San 
Francisco Public Utilities 
Commission
[September 15, 2019]

R10
[for F13]

By no later than June 30, 2020, the 2015 MOU 
between the SFPUC and the SFFD should be 
amended to include a detailed roadmap for 
annual emergency response exercises, 
including simulated disaster and earthquake 
drills involving the AWSS and the PWSS.

General Manager, San 
Francisco Public Utilities 
Commission
[September 15, 2019]

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High‐Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F1 Fires resulting from an earthquake represent a 
significant risk of widespread damage and 
potential loss of life in San Francisco.

Chief, San Francisco Fire 
Department
[September 15, 2019]

R1
[for F1‐F6]

By no later than December 31, 2020, the 
Mayor, the SFPUC, the SFFD, and the Office of 
Resilience and Capital Planning should jointly 
present to the Board of Supervisors a detailed 
plan to ensure the City is well prepared to fight 
fires in all parts of San Francisco in the event of 
a 1906‐magnitude (7.8) earthquake.

Chief, San Francisco Fire 
Department
[September 15, 2019]

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High‐Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F1 Fires resulting from an earthquake represent a 
significant risk of widespread damage and 
potential loss of life in San Francisco.

Chief, San Francisco Fire 
Department
[September 15, 2019]

R2
[for F1‐F6]

The plan discussed in Recommendation R1 
should include a detailed proposal, including 
financing sources, for the installation within 15 
years of a high‐pressure, multi‐sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, i.e., by no later than June 30, 2034.

Chief, San Francisco Fire 
Department
[September 15, 2019]

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High‐Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F2 The municipal water supply system (MWSS) is 
highly vulnerable to damage from a major 
earthquake and is not a reliable source for 
water supply for firefighting after a major 
earthquake.

Chief, San Francisco Fire 
Department
[September 15, 2019]

R1
[for F1‐F6]

By no later than December 31, 2020, the 
Mayor, the SFPUC, the SFFD, and the Office of 
Resilience and Capital Planning should jointly 
present to the Board of Supervisors a detailed 
plan to ensure the City is well prepared to fight 
fires in all parts of San Francisco in the event of 
a 1906‐magnitude (7.8) earthquake.

Chief, San Francisco Fire 
Department
[September 15, 2019]

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High‐Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F2 The municipal water supply system (MWSS) is 
highly vulnerable to damage from a major 
earthquake and is not a reliable source for 
water supply for firefighting after a major 
earthquake.

Chief, San Francisco Fire 
Department
[September 15, 2019]

R2
[for F1‐F6]

The plan discussed in Recommendation R1 
should include a detailed proposal, including 
financing sources, for the installation within 15 
years of a high‐pressure, multi‐sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, i.e., by no later than June 30, 2034.

Chief, San Francisco Fire 
Department
[September 15, 2019]

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High‐Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F3 Approximately 30 cisterns have recently been 
added with funds from ESER bonds, but 
cisterns only have up to about an hour of water 
supply and thus do not provide sufficient water 
for fighting fires following a major earthquake.

Chief, San Francisco Fire 
Department
[September 15, 2019]

R1
[for F1‐F6]

By no later than December 31, 2020, the 
Mayor, the SFPUC, the SFFD, and the Office of 
Resilience and Capital Planning should jointly 
present to the Board of Supervisors a detailed 
plan to ensure the City is well prepared to fight 
fires in all parts of San Francisco in the event of 
a 1906‐magnitude (7.8) earthquake.

Chief, San Francisco Fire 
Department
[September 15, 2019]
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Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High‐Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F3 Approximately 30 cisterns have recently been 
added with funds from ESER bonds, but 
cisterns only have up to about an hour of water 
supply and thus do not provide sufficient water 
for fighting fires following a major earthquake.

Chief, San Francisco Fire 
Department
[September 15, 2019]

R2
[for F1‐F6]

The plan discussed in Recommendation R1 
should include a detailed proposal, including 
financing sources, for the installation within 15 
years of a high‐pressure, multi‐sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, i.e., by no later than June 30, 2034.

Chief, San Francisco Fire 
Department
[September 15, 2019]

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High‐Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F4 The City’s high‐pressure emergency water 
supply system, known as the Auxiliary Water 
Supply System (AWSS), does not cover large 
parts of Supervisorial Districts 1, 4, 7 and 11, 
roughly one‐third of the City’s developed area. 
As a result, these districts are not adequately 
protected from fires after a major earthquake.

Chief, San Francisco Fire 
Department
[September 15, 2019]

R1
[for F1‐F6]

By no later than December 31, 2020, the 
Mayor, the SFPUC, the SFFD, and the Office of 
Resilience and Capital Planning should jointly 
present to the Board of Supervisors a detailed 
plan to ensure the City is well prepared to fight 
fires in all parts of San Francisco in the event of 
a 1906‐magnitude (7.8) earthquake.

Chief, San Francisco Fire 
Department
[September 15, 2019]

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High‐Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F4 The City’s high‐pressure emergency water 
supply system, known as the Auxiliary Water 
Supply System (AWSS), does not cover large 
parts of Supervisorial Districts 1, 4, 7 and 11, 
roughly one‐third of the City’s developed area. 
As a result, these districts are not adequately 
protected from fires after a major earthquake.

Chief, San Francisco Fire 
Department
[September 15, 2019]

R2
[for F1‐F6]

The plan discussed in Recommendation R1 
should include a detailed proposal, including 
financing sources, for the installation within 15 
years of a high‐pressure, multi‐sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, i.e., by no later than June 30, 2034.

Chief, San Francisco Fire 
Department
[September 15, 2019]

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High‐Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F4 The City’s high‐pressure emergency water 
supply system, known as the Auxiliary Water 
Supply System (AWSS), does not cover large 
parts of Supervisorial Districts 1, 4, 7 and 11, 
roughly one‐third of the City’s developed area. 
As a result, these districts are not adequately 
protected from fires after a major earthquake.

Chief, San Francisco Fire 
Department
[September 15, 2019]

R5
[for F4]

The SFFD should strategically locate the 
majority of the PWSS hose tenders in areas that 
at present only have low‐pressure hydrants 
and/or cisterns.

Chief, San Francisco Fire 
Department
[September 15, 2019]

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High‐Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F5 A high‐pressure, multi‐sourced, seismically safe 
emergency firefighting water supply will be 
costly but is essential to protect the City.

Chief, San Francisco Fire 
Department
[September 15, 2019]

R1
[for F1‐F6]

By no later than December 31, 2020, the 
Mayor, the SFPUC, the SFFD, and the Office of 
Resilience and Capital Planning should jointly 
present to the Board of Supervisors a detailed 
plan to ensure the City is well prepared to fight 
fires in all parts of San Francisco in the event of 
a 1906‐magnitude (7.8) earthquake.

Chief, San Francisco Fire 
Department
[September 15, 2019]

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High‐Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F5 A high‐pressure, multi‐sourced, seismically safe 
emergency firefighting water supply will be 
costly but is essential to protect the City.

Chief, San Francisco Fire 
Department
[September 15, 2019]

R2
[for F1‐F6]

The plan discussed in Recommendation R1 
should include a detailed proposal, including 
financing sources, for the installation within 15 
years of a high‐pressure, multi‐sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, i.e., by no later than June 30, 2034.

Chief, San Francisco Fire 
Department
[September 15, 2019]

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High‐Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F6 Unless the City increases funding levels, it will 
be several decades (i.e., after the USGS predicts 
one or more major earthquakes will occur) 
before the southern parts of the City have a 
high‐pressure, multi‐sourced, seismically safe 
emergency firefighting water supply.

Chief, San Francisco Fire 
Department
[September 15, 2019]

R1
[for F1‐F6]

By no later than December 31, 2020, the 
Mayor, the SFPUC, the SFFD, and the Office of 
Resilience and Capital Planning should jointly 
present to the Board of Supervisors a detailed 
plan to ensure the City is well prepared to fight 
fires in all parts of San Francisco in the event of 
a 1906‐magnitude (7.8) earthquake.

Chief, San Francisco Fire 
Department
[September 15, 2019]

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High‐Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F6 Unless the City increases funding levels, it will 
be several decades (i.e., after the USGS predicts 
one or more major earthquakes will occur) 
before the southern parts of the City have a 
high‐pressure, multi‐sourced, seismically safe 
emergency firefighting water supply.

Chief, San Francisco Fire 
Department
[September 15, 2019]

R2
[for F1‐F6]

The plan discussed in Recommendation R1 
should include a detailed proposal, including 
financing sources, for the installation within 15 
years of a high‐pressure, multi‐sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, i.e., by no later than June 30, 2034.

Chief, San Francisco Fire 
Department
[September 15, 2019]
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Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High‐Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F6 Unless the City increases funding levels, it will 
be several decades (i.e., after the USGS predicts 
one or more major earthquakes will occur) 
before the southern parts of the City have a 
high‐pressure, multi‐sourced, seismically safe 
emergency firefighting water supply.

Chief, San Francisco Fire 
Department
[September 15, 2019]

R4
[for F6‐F7]

As interim measure, by no later than June 30, 
2021, the City should purchase the 20 new 
PWSS hose tenders being requested by the 
SFFD, to replace and expand its currently 
inadequate inventory.

Chief, San Francisco Fire 
Department
[September 15, 2019]

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High‐Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F7 The existing Portable Water Supply System 
(PWSS) inventory is inadequate.  Investing in 
more PWSS hose tenders would provide a 
relatively quick, cost‐effective interim means to 
improve protection of the southern and 
western parts of the City until a high‐pressure, 
multi‐sourced, seismically safe emergency 
water supply can be developed in those areas.

Chief, San Francisco Fire 
Department
[September 15, 2019]

R4
[for F6‐F7]

As interim measure, by no later than June 30, 
2021, the City should purchase the 20 new 
PWSS hose tenders being requested by the 
SFFD, to replace and expand its currently 
inadequate inventory.

Chief, San Francisco Fire 
Department
[September 15, 2019]

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High‐Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F8 Redundancy is an important feature of an 
emergency firefighting water system.

Chief, San Francisco Fire 
Department
[September 15, 2019]

R6
[for F8‐F9]

The SFPUC, the SFFD and the SF Department of 
the Environment should study adding salt‐
water pump stations to improve the 
redundancy of water sources, especially on the 
west side.  Findings and recommendations 
from this study should be presented to the 
Board of Supervisors by no later than June 30, 
2021.

Chief, San Francisco Fire 
Department
[September 15, 2019]

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High‐Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F9 Current plans to extend protections to the 
western part of the City do not include any high‐
pressure water sources north of Golden Gate 
Park.

Chief, San Francisco Fire 
Department
[September 15, 2019]

R6
[for F8‐F9]

The SFPUC, the SFFD and the SF Department of 
the Environment should study adding salt‐
water pump stations to improve the 
redundancy of water sources, especially on the 
west side.  Findings and recommendations 
from this study should be presented to the 
Board of Supervisors by no later than June 30, 
2021.

Chief, San Francisco Fire 
Department
[September 15, 2019]

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High‐Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F10 The “reliability scores” being used by the SFPUC 
impart an overly optimistic impression of the 
protection provided.

Chief, San Francisco Fire 
Department
[September 15, 2019]

R7
[for F10]

The SFPUC should (a) continue its efforts to 
complete a more detailed analysis of 
emergency firefighting water needs (including 
above‐the‐median needs) by neighborhood, 
and not just by FRA, and (b) present a 
completed analysis to the Board of Supervisors 
by no later than June 30, 2021.

Chief, San Francisco Fire 
Department
[September 15, 2019]

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High‐Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F11 The City does not have a timeline to fund and 
complete development of a high‐pressure, 
multi‐sourced, seismically safe emergency 
water supply for all parts of the City, including 
poor neighborhoods that historically have not 
been as well protected as the downtown 
business district and many richer 
neighborhoods.

Chief, San Francisco Fire 
Department
[September 15, 2019]

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High‐Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F13 In the 2015 MOU between the SFFD and the 
SFPUC, the two agencies agreed to conduct 
joint AWSS trainings annually, but there is no 
formal protocol outlining specific joint AWSS 
exercises or drills using hypothetical disaster 
scenarios, such as a major earthquake.

Chief, San Francisco Fire 
Department
[September 15, 2019]

R10
[for F13]

By no later than June 30, 2020, the 2015 MOU 
between the SFPUC and the SFFD should be 
amended to include a detailed roadmap for 
annual emergency response exercises, 
including simulated disaster and earthquake 
drills involving the AWSS and the PWSS.

Chief, San Francisco Fire 
Department
[September 15, 2019]

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High‐Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

R9
[for F12]

By no later than December 31, 2020 the SFPUC, 
with the advice and subject to the approval of 
the SFFD, should (a) implement “best practices” 
for the maintenance of AWSS assets, and (b) 
redefine which AWSS valves in the system are 
“critical,” and, therefore, require more 
attention and priority in the SFPUC’s 
maintenance plans.

Chief, San Francisco Fire 
Department
[September 15, 2019]
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Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High‐Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F6 Unless the City increases funding levels, it will 
be several decades (i.e., after the USGS predicts 
one or more major earthquakes will occur) 
before the southern parts of the City have a 
high‐pressure, multi‐sourced, seismically safe 
emergency firefighting water supply.

City Administrator
[September 15, 2019]

R1
[for F1‐F6]

By no later than December 31, 2020, the 
Mayor, the SFPUC, the SFFD, and the Office of 
Resilience and Capital Planning should jointly 
present to the Board of Supervisors a detailed 
plan to ensure the City is well prepared to fight 
fires in all parts of San Francisco in the event of 
a 1906‐magnitude (7.8) earthquake.

City Administrator
[September 15, 2019]

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High‐Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F6 Unless the City increases funding levels, it will 
be several decades (i.e., after the USGS predicts 
one or more major earthquakes will occur) 
before the southern parts of the City have a 
high‐pressure, multi‐sourced, seismically safe 
emergency firefighting water supply.

City Administrator
[September 15, 2019]

R2
[for F1‐F6]

The plan discussed in Recommendation R1 
should include a detailed proposal, including 
financing sources, for the installation within 15 
years of a high‐pressure, multi‐sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, i.e., by no later than June 30, 2034.

City Administrator
[September 15, 2019]

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High‐Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F6 Unless the City increases funding levels, it will 
be several decades (i.e., after the USGS predicts 
one or more major earthquakes will occur) 
before the southern parts of the City have a 
high‐pressure, multi‐sourced, seismically safe 
emergency firefighting water supply.

City Administrator
[September 15, 2019]

R8
[for F5, F6, 

F11]

By no later than June 30, 2022, the Mayor and 
the Board of Supervisors should analyze 
whether to propose a separate bond for the 
development of a high‐pressure, multi‐sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, with a target date of completing 
construction by no later than June 30, 2034.

City Administrator
[September 15, 2019]

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High‐Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F11 The City does not have a timeline to fund and 
complete development of a high‐pressure, 
multi‐sourced, seismically safe emergency 
water supply for all parts of the City, including 
poor neighborhoods that historically have not 
been as well protected as the downtown 
business district and many richer 
neighborhoods.

City Administrator
[September 15, 2019]

R8
[for F5, F6, 

F11]

By no later than June 30, 2022, the Mayor and 
the Board of Supervisors should analyze 
whether to propose a separate bond for the 
development of a high‐pressure, multi‐sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, with a target date of completing 
construction by no later than June 30, 2034.

City Administrator
[September 15, 2019]

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High‐Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F6 Unless the City increases funding levels, it will 
be several decades (i.e., after the USGS predicts 
one or more major earthquakes will occur) 
before the southern parts of the City have a 
high‐pressure, multi‐sourced, seismically safe 
emergency firefighting water supply.

Chief Resilience Officer, 
Office of the City 
Administrator
[September 15, 2019]

R1
[for F1‐F6]

By no later than December 31, 2020, the 
Mayor, the SFPUC, the SFFD, and the Office of 
Resilience and Capital Planning should jointly 
present to the Board of Supervisors a detailed 
plan to ensure the City is well prepared to fight 
fires in all parts of San Francisco in the event of 
a 1906‐magnitude (7.8) earthquake.

Chief Resilience Officer, 
Office of the City 
Administrator
[September 15, 2019]

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High‐Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F6 Unless the City increases funding levels, it will 
be several decades (i.e., after the USGS predicts 
one or more major earthquakes will occur) 
before the southern parts of the City have a 
high‐pressure, multi‐sourced, seismically safe 
emergency firefighting water supply.

Chief Resilience Officer, 
Office of the City 
Administrator
[September 15, 2019]

R2
[for F1‐F6]

The plan discussed in Recommendation R1 
should include a detailed proposal, including 
financing sources, for the installation within 15 
years of a high‐pressure, multi‐sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, i.e., by no later than June 30, 2034.

Chief Resilience Officer, 
Office of the City 
Administrator
[September 15, 2019]

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High‐Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F6 Unless the City increases funding levels, it will 
be several decades (i.e., after the USGS predicts 
one or more major earthquakes will occur) 
before the southern parts of the City have a 
high‐pressure, multi‐sourced, seismically safe 
emergency firefighting water supply.

Chief Resilience Officer, 
Office of the City 
Administrator
[September 15, 2019]

R8
[for F5, F6, 

F11]

By no later than June 30, 2022, the Mayor and 
the Board of Supervisors should analyze 
whether to propose a separate bond for the 
development of a high‐pressure, multi‐sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, with a target date of completing 
construction by no later than June 30, 2034.

Chief Resilience Officer, 
Office of the City 
Administrator
[September 15, 2019]

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High‐Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F11 The City does not have a timeline to fund and 
complete development of a high‐pressure, 
multi‐sourced, seismically safe emergency 
water supply for all parts of the City, including 
poor neighborhoods that historically have not 
been as well protected as the downtown 
business district and many richer 
neighborhoods.

Chief Resilience Officer, 
Office of the City 
Administrator
[September 15, 2019]

R8
[for F5, F6, 

F11]

By no later than June 30, 2022, the Mayor and 
the Board of Supervisors should analyze 
whether to propose a separate bond for the 
development of a high‐pressure, multi‐sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, with a target date of completing 
construction by no later than June 30, 2034.

Chief Resilience Officer, 
Office of the City 
Administrator
[September 15, 2019]
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Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High‐Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

R6
[for F8‐F9]

The SFPUC, the SFFD and the SF Department of 
the Environment should study adding salt‐
water pump stations to improve the 
redundancy of water sources, especially on the 
west side.  Findings and recommendations 
from this study should be presented to the 
Board of Supervisors by no later than June 30, 
2021.

Director, San Francisco 
Department of the 
Environment
[September 15, 2019]

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High‐Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F6 Unless the City increases funding levels, it will 
be several decades (i.e., after the USGS predicts 
one or more major earthquakes will occur) 
before the southern parts of the City have a 
high‐pressure, multi‐sourced, seismically safe 
emergency firefighting water supply.

Budget and Legislative 
Analyst Office, Board of 
Supervisors
[September 15, 2019]

R3
[for F1‐F6]

The Board of Supervisors should direct the 
Budget and Legislative Analyst to study through 
an equity lens and issue a report to the Board 
regarding (a) which areas of the City do not 
have sufficient water supplies for the 
anticipated demand for water to fight fires 
following a major earthquake similar in 
magnitude to the 1906 earthquake, and (b) 
options to address the issue in both the short 
term and the long term.  The Board should 
issue its request by no later than December 31, 
2019, and the Budget and Legislative Analyst 
should complete its report by no later than 
December 31, 2020.

Budget and Legislative 
Analyst Office, Board of 
Supervisors
[September 15, 2019]

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High‐Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F11 The City does not have a timeline to fund and 
complete development of a high‐pressure, 
multi‐sourced, seismically safe emergency 
water supply for all parts of the City, including 
poor neighborhoods that historically have not 
been as well protected as the downtown 
business district and many richer 
neighborhoods.

Budget and Legislative 
Analyst Office, Board of 
Supervisors
[September 15, 2019]

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High‐Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F4 The City’s high‐pressure emergency water 
supply system, known as the Auxiliary Water 
Supply System (AWSS), does not cover large 
parts of Supervisorial Districts 1, 4, 7 and 11, 
roughly one‐third of the City’s developed area. 
As a result, these districts are not adequately 
protected from fires after a major earthquake.

Board of Supervisors
[October 15, 2019]

R1
[for F1‐F6]

By no later than December 31, 2020, the 
Mayor, the SFPUC, the SFFD, and the Office of 
Resilience and Capital Planning should jointly 
present to the Board of Supervisors a detailed 
plan to ensure the City is well prepared to fight 
fires in all parts of San Francisco in the event of 
a 1906‐magnitude (7.8) earthquake.

Board of Supervisors
[October 15, 2019]

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High‐Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F4 The City’s high‐pressure emergency water 
supply system, known as the Auxiliary Water 
Supply System (AWSS), does not cover large 
parts of Supervisorial Districts 1, 4, 7 and 11, 
roughly one‐third of the City’s developed area. 
As a result, these districts are not adequately 
protected from fires after a major earthquake.

Board of Supervisors
[October 15, 2019]

R2
[for F1‐F6]

The plan discussed in Recommendation R1 
should include a detailed proposal, including 
financing sources, for the installation within 15 
years of a high‐pressure, multi‐sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, i.e., by no later than June 30, 2034.

Board of Supervisors
[October 15, 2019]

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High‐Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F4 The City’s high‐pressure emergency water 
supply system, known as the Auxiliary Water 
Supply System (AWSS), does not cover large 
parts of Supervisorial Districts 1, 4, 7 and 11, 
roughly one‐third of the City’s developed area. 
As a result, these districts are not adequately 
protected from fires after a major earthquake.

Board of Supervisors
[October 15, 2019]

R3
[for F1‐F6]

The Board of Supervisors should direct the 
Budget and Legislative Analyst to study through 
an equity lens and issue a report to the Board 
regarding (a) which areas of the City do not 
have sufficient water supplies for the 
anticipated demand for water to fight fires 
following a major earthquake similar in 
magnitude to the 1906 earthquake, and (b) 
options to address the issue in both the short 
term and the long term.  The Board should 
issue its request by no later than December 31, 
2019, and the Budget and Legislative Analyst 
should complete its report by no later than 
December 31, 2020.

Board of Supervisors
[October 15, 2019]

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High‐Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F5 A high‐pressure, multi‐sourced, seismically safe 
emergency firefighting water supply will be 
costly but is essential to protect the City.

Board of Supervisors
[October 15, 2019]

R1
[for F1‐F6]

By no later than December 31, 2020, the 
Mayor, the SFPUC, the SFFD, and the Office of 
Resilience and Capital Planning should jointly 
present to the Board of Supervisors a detailed 
plan to ensure the City is well prepared to fight 
fires in all parts of San Francisco in the event of 
a 1906‐magnitude (7.8) earthquake.

Board of Supervisors
[October 15, 2019]
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Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High‐Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F5 A high‐pressure, multi‐sourced, seismically safe 
emergency firefighting water supply will be 
costly but is essential to protect the City.

Board of Supervisors
[October 15, 2019]

R2
[for F1‐F6]

The plan discussed in Recommendation R1 
should include a detailed proposal, including 
financing sources, for the installation within 15 
years of a high‐pressure, multi‐sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, i.e., by no later than June 30, 2034.

Board of Supervisors
[October 15, 2019]

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High‐Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F5 A high‐pressure, multi‐sourced, seismically safe 
emergency firefighting water supply will be 
costly but is essential to protect the City.

Board of Supervisors
[October 15, 2019]

R3
[for F1‐F6]

The Board of Supervisors should direct the 
Budget and Legislative Analyst to study through 
an equity lens and issue a report to the Board 
regarding (a) which areas of the City do not 
have sufficient water supplies for the 
anticipated demand for water to fight fires 
following a major earthquake similar in 
magnitude to the 1906 earthquake, and (b) 
options to address the issue in both the short 
term and the long term.  The Board should 
issue its request by no later than December 31, 
2019, and the Budget and Legislative Analyst 
should complete its report by no later than 
December 31, 2020.

Board of Supervisors
[October 15, 2019]

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High‐Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F5 A high‐pressure, multi‐sourced, seismically safe 
emergency firefighting water supply will be 
costly but is essential to protect the City.

Board of Supervisors
[October 15, 2019]

R8
[for F5, F6, 

F11]

By no later than June 30, 2022, the Mayor and 
the Board of Supervisors should analyze 
whether to propose a separate bond for the 
development of a high‐pressure, multi‐sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, with a target date of completing 
construction by no later than June 30, 2034.

Board of Supervisors
[October 15, 2019]

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High‐Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F6 Unless the City increases funding levels, it will 
be several decades (i.e., after the USGS predicts 
one or more major earthquakes will occur) 
before the southern parts of the City have a 
high‐pressure, multi‐sourced, seismically safe 
emergency firefighting water supply.

Board of Supervisors
[October 15, 2019]

R1
[for F1‐F6]

By no later than December 31, 2020, the 
Mayor, the SFPUC, the SFFD, and the Office of 
Resilience and Capital Planning should jointly 
present to the Board of Supervisors a detailed 
plan to ensure the City is well prepared to fight 
fires in all parts of San Francisco in the event of 
a 1906‐magnitude (7.8) earthquake.

Board of Supervisors
[October 15, 2019]

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High‐Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F6 Unless the City increases funding levels, it will 
be several decades (i.e., after the USGS predicts 
one or more major earthquakes will occur) 
before the southern parts of the City have a 
high‐pressure, multi‐sourced, seismically safe 
emergency firefighting water supply.

Board of Supervisors
[October 15, 2019]

R2
[for F1‐F6]

The plan discussed in Recommendation R1 
should include a detailed proposal, including 
financing sources, for the installation within 15 
years of a high‐pressure, multi‐sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, i.e., by no later than June 30, 2034.

Board of Supervisors
[October 15, 2019]

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High‐Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F6 Unless the City increases funding levels, it will 
be several decades (i.e., after the USGS predicts 
one or more major earthquakes will occur) 
before the southern parts of the City have a 
high‐pressure, multi‐sourced, seismically safe 
emergency firefighting water supply.

Board of Supervisors
[October 15, 2019]

R3
[for F1‐F6]

The Board of Supervisors should direct the 
Budget and Legislative Analyst to study through 
an equity lens and issue a report to the Board 
regarding (a) which areas of the City do not 
have sufficient water supplies for the 
anticipated demand for water to fight fires 
following a major earthquake similar in 
magnitude to the 1906 earthquake, and (b) 
options to address the issue in both the short 
term and the long term.  The Board should 
issue its request by no later than December 31, 
2019, and the Budget and Legislative Analyst 
should complete its report by no later than 
December 31, 2020.

Board of Supervisors
[October 15, 2019]

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High‐Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F6 Unless the City increases funding levels, it will 
be several decades (i.e., after the USGS predicts 
one or more major earthquakes will occur) 
before the southern parts of the City have a 
high‐pressure, multi‐sourced, seismically safe 
emergency firefighting water supply.

Board of Supervisors
[October 15, 2019]

R4
[for F6‐F7]

As interim measure, by no later than June 30, 
2021, the City should purchase the 20 new 
PWSS hose tenders being requested by the 
SFFD, to replace and expand its currently 
inadequate inventory.

Board of Supervisors
[October 15, 2019]
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Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High‐Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F6 Unless the City increases funding levels, it will 
be several decades (i.e., after the USGS predicts 
one or more major earthquakes will occur) 
before the southern parts of the City have a 
high‐pressure, multi‐sourced, seismically safe 
emergency firefighting water supply.

Board of Supervisors
[October 15, 2019]

R8
[for F5, F6, 

F11]

By no later than June 30, 2022, the Mayor and 
the Board of Supervisors should analyze 
whether to propose a separate bond for the 
development of a high‐pressure, multi‐sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, with a target date of completing 
construction by no later than June 30, 2034.

Board of Supervisors
[October 15, 2019]

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High‐Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F11 The City does not have a timeline to fund and 
complete development of a high‐pressure, 
multi‐sourced, seismically safe emergency 
water supply for all parts of the City, including 
poor neighborhoods that historically have not 
been as well protected as the downtown 
business district and many richer 
neighborhoods.

Board of Supervisors
[October 15, 2019]

R8
[for F5, F6, 

F11]

By no later than June 30, 2022, the Mayor and 
the Board of Supervisors should analyze 
whether to propose a separate bond for the 
development of a high‐pressure, multi‐sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, with a target date of completing 
construction by no later than June 30, 2034.

Board of Supervisors
[October 15, 2019]

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High‐Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

R6
[for F8‐F9]

The SFPUC, the SFFD and the SF Department of 
the Environment should study adding salt‐
water pump stations to improve the 
redundancy of water sources, especially on the 
west side.  Findings and recommendations 
from this study should be presented to the 
Board of Supervisors by no later than June 30, 
2021.

Board of Supervisors
[October 15, 2019]

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High‐Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

R7
[for F10]

The SFPUC should (a) continue its efforts to 
complete a more detailed analysis of 
emergency firefighting water needs (including 
above‐the‐median needs) by neighborhood, 
and not just by FRA, and (b) present a 
completed analysis to the Board of Supervisors 
by no later than June 30, 2021.

Board of Supervisors
[October 15, 2019]

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High‐Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F1 Fires resulting from an earthquake represent a 
significant risk of widespread damage and 
potential loss of life in San Francisco.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]

R1
[for F1‐F6]

By no later than December 31, 2020, the 
Mayor, the SFPUC, the SFFD, and the Office of 
Resilience and Capital Planning should jointly 
present to the Board of Supervisors a detailed 
plan to ensure the City is well prepared to fight 
fires in all parts of San Francisco in the event of 
a 1906‐magnitude (7.8) earthquake.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High‐Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F1 Fires resulting from an earthquake represent a 
significant risk of widespread damage and 
potential loss of life in San Francisco.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]

R2
[for F1‐F6]

The plan discussed in Recommendation R1 
should include a detailed proposal, including 
financing sources, for the installation within 15 
years of a high‐pressure, multi‐sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, i.e., by no later than June 30, 2034.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High‐Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F2 The municipal water supply system (MWSS) is 
highly vulnerable to damage from a major 
earthquake and is not a reliable source for 
water supply for firefighting after a major 
earthquake.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]

R1
[for F1‐F6]

By no later than December 31, 2020, the 
Mayor, the SFPUC, the SFFD, and the Office of 
Resilience and Capital Planning should jointly 
present to the Board of Supervisors a detailed 
plan to ensure the City is well prepared to fight 
fires in all parts of San Francisco in the event of 
a 1906‐magnitude (7.8) earthquake.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High‐Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F2 The municipal water supply system (MWSS) is 
highly vulnerable to damage from a major 
earthquake and is not a reliable source for 
water supply for firefighting after a major 
earthquake.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]

R2
[for F1‐F6]

The plan discussed in Recommendation R1 
should include a detailed proposal, including 
financing sources, for the installation within 15 
years of a high‐pressure, multi‐sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, i.e., by no later than June 30, 2034.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]
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Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High‐Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F4 The City’s high‐pressure emergency water 
supply system, known as the Auxiliary Water 
Supply System (AWSS), does not cover large 
parts of Supervisorial Districts 1, 4, 7 and 11, 
roughly one‐third of the City’s developed area. 
As a result, these districts are not adequately 
protected from fires after a major earthquake.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]

R1
[for F1‐F6]

By no later than December 31, 2020, the 
Mayor, the SFPUC, the SFFD, and the Office of 
Resilience and Capital Planning should jointly 
present to the Board of Supervisors a detailed 
plan to ensure the City is well prepared to fight 
fires in all parts of San Francisco in the event of 
a 1906‐magnitude (7.8) earthquake.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High‐Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F4 The City’s high‐pressure emergency water 
supply system, known as the Auxiliary Water 
Supply System (AWSS), does not cover large 
parts of Supervisorial Districts 1, 4, 7 and 11, 
roughly one‐third of the City’s developed area. 
As a result, these districts are not adequately 
protected from fires after a major earthquake.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]

R2
[for F1‐F6]

The plan discussed in Recommendation R1 
should include a detailed proposal, including 
financing sources, for the installation within 15 
years of a high‐pressure, multi‐sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, i.e., by no later than June 30, 2034.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High‐Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F5 A high‐pressure, multi‐sourced, seismically safe 
emergency firefighting water supply will be 
costly but is essential to protect the City.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]

R1
[for F1‐F6]

By no later than December 31, 2020, the 
Mayor, the SFPUC, the SFFD, and the Office of 
Resilience and Capital Planning should jointly 
present to the Board of Supervisors a detailed 
plan to ensure the City is well prepared to fight 
fires in all parts of San Francisco in the event of 
a 1906‐magnitude (7.8) earthquake.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High‐Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F5 A high‐pressure, multi‐sourced, seismically safe 
emergency firefighting water supply will be 
costly but is essential to protect the City.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]

R2
[for F1‐F6]

The plan discussed in Recommendation R1 
should include a detailed proposal, including 
financing sources, for the installation within 15 
years of a high‐pressure, multi‐sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, i.e., by no later than June 30, 2034.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High‐Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F6 Unless the City increases funding levels, it will 
be several decades (i.e., after the USGS predicts 
one or more major earthquakes will occur) 
before the southern parts of the City have a 
high‐pressure, multi‐sourced, seismically safe 
emergency firefighting water supply.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]

R1
[for F1‐F6]

By no later than December 31, 2020, the 
Mayor, the SFPUC, the SFFD, and the Office of 
Resilience and Capital Planning should jointly 
present to the Board of Supervisors a detailed 
plan to ensure the City is well prepared to fight 
fires in all parts of San Francisco in the event of 
a 1906‐magnitude (7.8) earthquake.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High‐Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F6 Unless the City increases funding levels, it will 
be several decades (i.e., after the USGS predicts 
one or more major earthquakes will occur) 
before the southern parts of the City have a 
high‐pressure, multi‐sourced, seismically safe 
emergency firefighting water supply.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]

R2
[for F1‐F6]

The plan discussed in Recommendation R1 
should include a detailed proposal, including 
financing sources, for the installation within 15 
years of a high‐pressure, multi‐sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, i.e., by no later than June 30, 2034.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High‐Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F8 Redundancy is an important feature of an 
emergency firefighting water system.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]

R6
[for F8‐F9]

The SFPUC, the SFFD and the SF Department of 
the Environment should study adding salt‐
water pump stations to improve the 
redundancy of water sources, especially on the 
west side.  Findings and recommendations 
from this study should be presented to the 
Board of Supervisors by no later than June 30, 
2021.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High‐Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F9 Current plans to extend protections to the 
western part of the City do not include any high‐
pressure water sources north of Golden Gate 
Park.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]

R6
[for F8‐F9]

The SFPUC, the SFFD and the SF Department of 
the Environment should study adding salt‐
water pump stations to improve the 
redundancy of water sources, especially on the 
west side.  Findings and recommendations 
from this study should be presented to the 
Board of Supervisors by no later than June 30, 
2021.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]
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Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High‐Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F10 The “reliability scores” being used by the SFPUC 
impart an overly optimistic impression of the 
protection provided.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]

R7
[for F10]

The SFPUC should (a) continue its efforts to 
complete a more detailed analysis of 
emergency firefighting water needs (including 
above‐the‐median needs) by neighborhood, 
and not just by FRA, and (b) present a 
completed analysis to the Board of Supervisors 
by no later than June 30, 2021.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High‐Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F11 The City does not have a timeline to fund and 
complete development of a high‐pressure, 
multi‐sourced, seismically safe emergency 
water supply for all parts of the City, including 
poor neighborhoods that historically have not 
been as well protected as the downtown 
business district and many richer 
neighborhoods.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High‐Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F12 The SFPUC has not developed a number of the 
routine maintenance plans recommended in a 
2014 report (CS‐199), and has not adequately 
defined which AWSS valves are “critical” and 
therefore require increased attention.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]

R9
[for F12]

By no later than December 31, 2020 the SFPUC, 
with the advice and subject to the approval of 
the SFFD, should (a) implement “best practices” 
for the maintenance of AWSS assets, and (b) 
redefine which AWSS valves in the system are 
“critical,” and, therefore, require more 
attention and priority in the SFPUC’s 
maintenance plans.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High‐Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

R10
[for F13]

By no later than June 30, 2020, the 2015 MOU 
between the SFPUC and the SFFD should be 
amended to include a detailed roadmap for 
annual emergency response exercises, 
including simulated disaster and earthquake 
drills involving the AWSS and the PWSS.

President, San Francisco 
Public Utilities Commission
[September 15, 2019]

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High‐Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F1 Fires resulting from an earthquake represent a 
significant risk of widespread damage and 
potential loss of life in San Francisco.

President, San Francisco 
Fire Commission
[September 15, 2019]

R1
[for F1‐F6]

By no later than December 31, 2020, the 
Mayor, the SFPUC, the SFFD, and the Office of 
Resilience and Capital Planning should jointly 
present to the Board of Supervisors a detailed 
plan to ensure the City is well prepared to fight 
fires in all parts of San Francisco in the event of 
a 1906‐magnitude (7.8) earthquake.

President, San Francisco 
Fire Commission
[September 15, 2019]

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High‐Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F1 Fires resulting from an earthquake represent a 
significant risk of widespread damage and 
potential loss of life in San Francisco.

President, San Francisco 
Fire Commission
[September 15, 2019]

R2
[for F1‐F6]

The plan discussed in Recommendation R1 
should include a detailed proposal, including 
financing sources, for the installation within 15 
years of a high‐pressure, multi‐sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, i.e., by no later than June 30, 2034.

President, San Francisco 
Fire Commission
[September 15, 2019]

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High‐Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F2 The municipal water supply system (MWSS) is 
highly vulnerable to damage from a major 
earthquake and is not a reliable source for 
water supply for firefighting after a major 
earthquake.

President, San Francisco 
Fire Commission
[September 15, 2019]

R1
[for F1‐F6]

By no later than December 31, 2020, the 
Mayor, the SFPUC, the SFFD, and the Office of 
Resilience and Capital Planning should jointly 
present to the Board of Supervisors a detailed 
plan to ensure the City is well prepared to fight 
fires in all parts of San Francisco in the event of 
a 1906‐magnitude (7.8) earthquake.

President, San Francisco 
Fire Commission
[September 15, 2019]

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High‐Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F2 The municipal water supply system (MWSS) is 
highly vulnerable to damage from a major 
earthquake and is not a reliable source for 
water supply for firefighting after a major 
earthquake.

President, San Francisco 
Fire Commission
[September 15, 2019]

R2
[for F1‐F6]

The plan discussed in Recommendation R1 
should include a detailed proposal, including 
financing sources, for the installation within 15 
years of a high‐pressure, multi‐sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, i.e., by no later than June 30, 2034.

President, San Francisco 
Fire Commission
[September 15, 2019]
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Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High‐Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F3 Approximately 30 cisterns have recently been 
added with funds from ESER bonds, but 
cisterns only have up to about an hour of water 
supply and thus do not provide sufficient water 
for fighting fires following a major earthquake.

President, San Francisco 
Fire Commission
[September 15, 2019]

R1
[for F1‐F6]

By no later than December 31, 2020, the 
Mayor, the SFPUC, the SFFD, and the Office of 
Resilience and Capital Planning should jointly 
present to the Board of Supervisors a detailed 
plan to ensure the City is well prepared to fight 
fires in all parts of San Francisco in the event of 
a 1906‐magnitude (7.8) earthquake.

President, San Francisco 
Fire Commission
[September 15, 2019]

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High‐Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F3 Approximately 30 cisterns have recently been 
added with funds from ESER bonds, but 
cisterns only have up to about an hour of water 
supply and thus do not provide sufficient water 
for fighting fires following a major earthquake.

President, San Francisco 
Fire Commission
[September 15, 2019]

R2
[for F1‐F6]

The plan discussed in Recommendation R1 
should include a detailed proposal, including 
financing sources, for the installation within 15 
years of a high‐pressure, multi‐sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, i.e., by no later than June 30, 2034.

President, San Francisco 
Fire Commission
[September 15, 2019]

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High‐Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F4 The City’s high‐pressure emergency water 
supply system, known as the Auxiliary Water 
Supply System (AWSS), does not cover large 
parts of Supervisorial Districts 1, 4, 7 and 11, 
roughly one‐third of the City’s developed area. 
As a result, these districts are not adequately 
protected from fires after a major earthquake.

President, San Francisco 
Fire Commission
[September 15, 2019]

R1
[for F1‐F6]

By no later than December 31, 2020, the 
Mayor, the SFPUC, the SFFD, and the Office of 
Resilience and Capital Planning should jointly 
present to the Board of Supervisors a detailed 
plan to ensure the City is well prepared to fight 
fires in all parts of San Francisco in the event of 
a 1906‐magnitude (7.8) earthquake.

President, San Francisco 
Fire Commission
[September 15, 2019]

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High‐Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F4 The City’s high‐pressure emergency water 
supply system, known as the Auxiliary Water 
Supply System (AWSS), does not cover large 
parts of Supervisorial Districts 1, 4, 7 and 11, 
roughly one‐third of the City’s developed area. 
As a result, these districts are not adequately 
protected from fires after a major earthquake.

President, San Francisco 
Fire Commission
[September 15, 2019]

R2
[for F1‐F6]

The plan discussed in Recommendation R1 
should include a detailed proposal, including 
financing sources, for the installation within 15 
years of a high‐pressure, multi‐sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, i.e., by no later than June 30, 2034.

President, San Francisco 
Fire Commission
[September 15, 2019]

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High‐Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F4 The City’s high‐pressure emergency water 
supply system, known as the Auxiliary Water 
Supply System (AWSS), does not cover large 
parts of Supervisorial Districts 1, 4, 7 and 11, 
roughly one‐third of the City’s developed area. 
As a result, these districts are not adequately 
protected from fires after a major earthquake.

President, San Francisco 
Fire Commission
[September 15, 2019]

R5
[for F4]

The SFFD should strategically locate the 
majority of the PWSS hose tenders in areas that 
at present only have low‐pressure hydrants 
and/or cisterns.

President, San Francisco 
Fire Commission
[September 15, 2019]

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High‐Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F5 A high‐pressure, multi‐sourced, seismically safe 
emergency firefighting water supply will be 
costly but is essential to protect the City.

President, San Francisco 
Fire Commission
[September 15, 2019]

R1
[for F1‐F6]

By no later than December 31, 2020, the 
Mayor, the SFPUC, the SFFD, and the Office of 
Resilience and Capital Planning should jointly 
present to the Board of Supervisors a detailed 
plan to ensure the City is well prepared to fight 
fires in all parts of San Francisco in the event of 
a 1906‐magnitude (7.8) earthquake.

President, San Francisco 
Fire Commission
[September 15, 2019]

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High‐Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F5 A high‐pressure, multi‐sourced, seismically safe 
emergency firefighting water supply will be 
costly but is essential to protect the City.

President, San Francisco 
Fire Commission
[September 15, 2019]

R2
[for F1‐F6]

The plan discussed in Recommendation R1 
should include a detailed proposal, including 
financing sources, for the installation within 15 
years of a high‐pressure, multi‐sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, i.e., by no later than June 30, 2034.

President, San Francisco 
Fire Commission
[September 15, 2019]

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High‐Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F6 Unless the City increases funding levels, it will 
be several decades (i.e., after the USGS predicts 
one or more major earthquakes will occur) 
before the southern parts of the City have a 
high‐pressure, multi‐sourced, seismically safe 
emergency firefighting water supply.

President, San Francisco 
Fire Commission
[September 15, 2019]

R1
[for F1‐F6]

By no later than December 31, 2020, the 
Mayor, the SFPUC, the SFFD, and the Office of 
Resilience and Capital Planning should jointly 
present to the Board of Supervisors a detailed 
plan to ensure the City is well prepared to fight 
fires in all parts of San Francisco in the event of 
a 1906‐magnitude (7.8) earthquake.

President, San Francisco 
Fire Commission
[September 15, 2019]
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Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High‐Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F6 Unless the City increases funding levels, it will 
be several decades (i.e., after the USGS predicts 
one or more major earthquakes will occur) 
before the southern parts of the City have a 
high‐pressure, multi‐sourced, seismically safe 
emergency firefighting water supply.

President, San Francisco 
Fire Commission
[September 15, 2019]

R2
[for F1‐F6]

The plan discussed in Recommendation R1 
should include a detailed proposal, including 
financing sources, for the installation within 15 
years of a high‐pressure, multi‐sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, i.e., by no later than June 30, 2034.

President, San Francisco 
Fire Commission
[September 15, 2019]

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High‐Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F6 Unless the City increases funding levels, it will 
be several decades (i.e., after the USGS predicts 
one or more major earthquakes will occur) 
before the southern parts of the City have a 
high‐pressure, multi‐sourced, seismically safe 
emergency firefighting water supply.

President, San Francisco 
Fire Commission
[September 15, 2019]

R4
[for F6‐F7]

As interim measure, by no later than June 30, 
2021, the City should purchase the 20 new 
PWSS hose tenders being requested by the 
SFFD, to replace and expand its currently 
inadequate inventory.

President, San Francisco 
Fire Commission
[September 15, 2019]

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High‐Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F7 The existing Portable Water Supply System 
(PWSS) inventory is inadequate.  Investing in 
more PWSS hose tenders would provide a 
relatively quick, cost‐effective interim means to 
improve protection of the southern and 
western parts of the City until a high‐pressure, 
multi‐sourced, seismically safe emergency 
water supply can be developed in those areas.

President, San Francisco 
Fire Commission
[September 15, 2019]

R4
[for F6‐F7]

As interim measure, by no later than June 30, 
2021, the City should purchase the 20 new 
PWSS hose tenders being requested by the 
SFFD, to replace and expand its currently 
inadequate inventory.

President, San Francisco 
Fire Commission
[September 15, 2019]

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High‐Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F8 Redundancy is an important feature of an 
emergency firefighting water system.

President, San Francisco 
Fire Commission
[September 15, 2019]

R6
[for F8‐F9]

The SFPUC, the SFFD and the SF Department of 
the Environment should study adding salt‐
water pump stations to improve the 
redundancy of water sources, especially on the 
west side.  Findings and recommendations 
from this study should be presented to the 
Board of Supervisors by no later than June 30, 
2021.

President, San Francisco 
Fire Commission
[September 15, 2019]

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High‐Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F9 Current plans to extend protections to the 
western part of the City do not include any high‐
pressure water sources north of Golden Gate 
Park.

President, San Francisco 
Fire Commission
[September 15, 2019]

R6
[for F8‐F9]

The SFPUC, the SFFD and the SF Department of 
the Environment should study adding salt‐
water pump stations to improve the 
redundancy of water sources, especially on the 
west side.  Findings and recommendations 
from this study should be presented to the 
Board of Supervisors by no later than June 30, 
2021.

President, San Francisco 
Fire Commission
[September 15, 2019]

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High‐Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F10 The “reliability scores” being used by the SFPUC 
impart an overly optimistic impression of the 
protection provided.

President, San Francisco 
Fire Commission
[September 15, 2019]

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High‐Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

F11 The City does not have a timeline to fund and 
complete development of a high‐pressure, 
multi‐sourced, seismically safe emergency 
water supply for all parts of the City, including 
poor neighborhoods that historically have not 
been as well protected as the downtown 
business district and many richer 
neighborhoods.

President, San Francisco 
Fire Commission
[September 15, 2019]

Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High‐Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

R9
[for F12]

By no later than December 31, 2020 the SFPUC, 
with the advice and subject to the approval of 
the SFFD, should (a) implement “best practices” 
for the maintenance of AWSS assets, and (b) 
redefine which AWSS valves in the system are 
“critical,” and, therefore, require more 
attention and priority in the SFPUC’s 
maintenance plans.

President, San Francisco 
Fire Commission
[September 15, 2019]
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Act Now Before It Is 
Too Late: 
Aggressively Expand 
and Enhance Our 
High‐Pressure 
Emergency 
Firefighting Water 
System
[July 17, 2019]

R10
[for F13]

By no later than June 30, 2020, the 2015 MOU 
between the SFPUC and the SFFD should be 
amended to include a detailed roadmap for 
annual emergency response exercises, 
including simulated disaster and earthquake 
drills involving the AWSS and the PWSS.

President, San Francisco 
Fire Commission
[September 15, 2019]
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FOR IMMEDIATE RELEASE 

 
Contacts:  Rasha Harvey, Foreperson, 415-716-8258 

Stephen Garber, Committee Chairperson, 510-682-4693 
 

 
 

*** PRESS RELEASE *** 
 

ACT NOW BEFORE IT IS TOO LATE:  AGGRESSIVELY EXPAND AND 

ENHANCE OUR EMERGENCY FIREFIGHTING WATER SYSTEM 
 

San Francisco, CA, July 17, 2019 – San Francisco is notoriously vulnerable to fires following a 
major earthquake. Today, the City has a seismically safe high-pressure Auxiliary Water Supply 
System (AWSS) -- separate and distinct from the low-pressure municipal water supply system -- 
that provides excellent firefighting protection to parts of the City. However, the Civil Grand Jury 
found that large parts of the City, such as the outer Richmond, outer Sunset, and 
Bayview/Hunters Point, among others, do not have a high-pressure AWSS, and would be 
particularly vulnerable to fire damage when the next major earthquake strikes. 

 
City leaders have known about this deficiency for decades, but have yet to develop concrete plans or 
a timeline to provide a robust emergency firefighting water supply for all neighborhoods. In 2014, 
the US Geological Survey estimated that there is a 72 percent chance of a 6.7 or greater magnitude 
earthquake striking the Bay Area by 2043. Plans to develop a seismically safe high-pressure AWSS 
for the western portion of the City are now moving forward. However, at the City’s current pace and 
funding levels, expansion of AWSS protections to inadequately protected neighborhoods will not be 
completed for 35 years or more – well after the USGS predicts that one or more major earthquakes 
will strike. The Civil Grand Jury, therefore, recommends that, by the end of 2020, the City present a 
detailed plan to extend AWSS protections to all neighborhoods, with an accelerated completion date 
of no later than 2034. 

 
As an interim measure, the Grand Jury strongly recommends that the Mayor and the Board of 
Supervisors approve the San Francisco Fire Department’s (SFFD) request to replace and expand its 
portable water supply system (PWSS). Comprised of specially equipped trucks (“hose tenders”), the 
PWSS can distribute pressurized water from many sources for long distances, and can be built and 
operational in one to two years. The Grand Jury recommends that these new PWSS hose tenders be 
strategically placed in Districts 1, 4, 7, and 11 -- neighborhoods lacking in AWSS protections. 
Although the Mayor’s draft budget includes funds for 4 new hose tenders, this is barely sufficient to 
replace the current inventory of 5 tenders, all of which are past their useful lives. 

 
The Grand Jury also recommends that the San Francisco Public Utilities Commission and the SFFD 
jointly develop “best practices” to ensure the proper maintenance of all AWSS assets, and that these 
agencies adopt and implement annual emergency response exercises, which include simulated 
earthquake drills using both AWSS and PWSS assets. 



ACT NOW BEFORE IT IS TOO LATE 
 

 
 
 
 

Experts tell us that San Francisco is overdue for another major earthquake like the one that 
devastated the City in 1906. Nevertheless, City officials have not prioritized plans to expand the 
high-pressure emergency firefighting water supply to all neighborhoods. This is a problem that 
threatens the lives and property of over one-third of our City’s residents. City officials should make 
the expansion of emergency firefighting protections to all San Franciscans a matter of high priority, 
before it is too late. 

 
 
 
 
 
 
 
 
 
 

 
Civil Grand Jury reports may be viewed online at  http://civilgrandjury.sfgov.org/report.html. 
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CITY AND COUNTY OF SAN FRANCISCO 

201 8N201 9 CIVIL GRAND JURY 

MEM ORANDUM 

T O: Mayor and Members of the Board of Supervisors 

CC: Angela Calvillo, Clerk of the Board of Supervisors 

FROM: Anatolia Lubos, Grand Jw:y Administrative Analyst 

DATE: July 18, 2019 

SUBJECT: Civil Grand Jury Report, "Act Now Before It Is Too Late: Aggressively 
Expand and Enhance Our High-Pressure Emergency Firefighting Water 
System" 

The previous version of the aforementioned Civil Grand Jury report as received and 
distributed on Monday, July 15, 2019 was incomplete and omitted Appendices F to R 
(inclusive) . 

. Enclosed is the complete report. 

400 MCALLISTER STREET, ROOM 008, SAN FRANCISCO. CA 94 102 
PHONE 4 1 5-551-3635 
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ACT NOW BEFORE IT IS TOO LATE:  
AGGRESSIVELY EXPAND AND ENHANCE 

OUR HIGH-PRESSURE EMERGENCY 
FIREFIGHTING WATER SYSTEM 
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THE CIVIL GRAND JURY AND ITS OPERATIONS 

California state law requires that all 58 counties impanel a Grand Jury to serve during each 
fiscal year. California Penal Code Section 905; California Constitution, Article I, Section 23  

 
The Civil Grand Jury investigates and reports on one or more aspects of the County’s 

departments, operations, or functions. California Penal Code Sections 925, 933(a)  
 
Reports of the Civil Grand Jury do not identify individuals interviewed by name. California 

Penal Code Section 929  
 
The Civil Grand Jury issues reports with findings and recommendations resulting from its 

investigations to the Presiding Judge of the Superior Court. California Penal Code Section 
933(a)  

 
Each published report includes a list of those elected officials or departments that are 

required to respond to the Presiding Judge of the Superior Court within 60 or 90 days as 
specified. California Penal Code Section 933  

 
California Penal Code Section 933.05 is very specific with respect to the content of the 

required responses. Under Section 933.05(a), for each finding, the response must: 
 

1) Agree with the finding, or  
2) Disagree with it, wholly or partially, and explain why.  

 
Similarly, under Penal Code Section 933.05(b), for each recommendation, the responding 

party must report that:  
 

1) The recommendation has been implemented, with a summary of the implemented 
action; or  

2) The recommendation has not been implemented but will be within a set timeframe; or  
3) The recommendation requires further analysis, with an explanation of what additional 

study is needed, and the timeframe for conducting that additional study and the preparation 
of suitable material for discussion. This timeframe may not exceed six months from the date 
of publication of the Civil Grand Jury’s report; or  

4) The recommendation will not be implemented because it is not warranted or 
reasonable, with an explanation.  

 
Any San Francisco resident who is a US citizen and is interested in volunteering to serve on 

the Civil Grand Jury for the City and County of San Francisco is urged to apply. Additional 
information about the San Francisco Civil Grand Jury, including past reports, can be found 
online at http://civilgrandjury.sfgov.org/index.html .  
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EXECUTIVE SUMMARY 

San Francisco is one of the most vulnerable cities in the world, and certainly in the United 
States, to the risk of fire following an earthquake.  In 1906, the City suffered tremendous 
destruction and devastation from the fires that followed a major earthquake.  Over 3,000 people 
died and approximately 28,000 buildings were destroyed.  In 1995, the 6.9-magnitude Kobe, 
Japan earthquake ignited over 100 fires, with several large conflagrations and major fire damage.  
We know the question is when, not if, another major earthquake will strike San Francisco and 
ignite numerous fires.   

The Civil Grand Jury believes it is essential that we take prompt and aggressive action to 
expand and enhance our defenses against the inevitable fires following an earthquake before it is 
too late.  All parts of the City – north and south, east and west, rich and poor, downtown and 
residential neighborhoods – deserve to be well protected against this catastrophic risk.  

Today, the City has a seismically safe high-pressure Auxiliary Water Supply System 
(AWSS) -- separate and distinct from the low-pressure municipal water supply system (MWSS) -
- that provides excellent firefighting protection to parts of the City.  However, large parts of the 
City, such as the outer Richmond, outer Sunset, and Bayview/Hunters Point, among others, do 
not have a high-pressure AWSS and are not nearly as well protected.   

Plans to develop a seismically safe high-pressure AWSS for the western portions of our City 
are now moving forward.  But even though City leaders have known about this issue for decades, 
the City still does not have concrete plans or a timeline to provide a more robust emergency 
firefighting water supply for all parts of the City that need one.   

In 2014, the U.S. Geological Survey (USGS) estimated there is a 72 percent chance of one or 
more magnitude 6.7 or greater earthquakes striking the Bay Area between 2014 and 2043.  
Earlier this year Mayor London Breed announced that planning for such a disaster is a priority.  
But at our current pace and funding levels, expansion of a high-pressure AWSS to currently 
unserved parts of the City will not be completed for another thirty-five (35) years or more–well 
after the USGS predicts we will be struck by one or more major earthquakes. 

The Civil Grand Jury makes the following recommendations, among others which are more 
fully discussed herein:   

 
• The City should be prepared to fight fires in all parts of the City in the event of a repeat 
of a 1906 size earthquake; 
• The City should aggressively develop a high-pressure, multi-sourced, seismically safe 
emergency water supply for those parts of the City that don’t currently have one, with a 
target completion date of no later than 2034; 
• As an interim measure, the City should immediately replace and expand its inventory of 
Portable Water Supply System (PWSS) hose tenders, which are comparatively cheap, can be 
acquired much more quickly than the high-pressure AWSS, and were essential in fighting the 
1989 Loma Prieta fire, but are now past their useful life;   
• The new PWSS hose tenders should be strategically placed in those areas of the City that 
do not have a high-pressure, multi-sourced, seismically safe emergency water supply.  
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BACKGROUND AND PROBLEM STATEMENT 

No one knows when the next large earthquake is coming.  But it is coming. 

  
A.  Fire Following Earthquake Is a Major Risk to The City 

 
“San Francisco will sustain major damage from fires following future earthquakes, in 

addition to the damage caused by shaking.”1  As explained in a 2010 report prepared for the 
City,  

In San Francisco, over 90 percent of buildings are constructed from wood, many 
of them directly touching their neighbor buildings.  Earthquakes in places with 
this type of construction have caused the two largest peacetime urban fires in 
history:  in 1906 in San Francisco and in 1923 in Tokyo.2  

A main reason the 1906 fire was so devastating is that the earthquake destroyed much of the 
water system.3 

Fires following earthquakes remain a major threat today.  In 1994, approximately 110 fires 
were ignited after the Northridge earthquake in Los Angeles County, even though it was “only” a 
6.7-magnitude earthquake.4  In 1995, the 6.9-magnitude Kobe, Japan earthquake ignited over 
100 fires, with several large conflagrations and major fire damage.5  In Kobe “broken water 

                                                 
1  Applied Technology Council (ATC) ATC 52-1, Here Today–Here Tomorrow: The Road to Earthquake 

Resilience in San Francisco, Potential Earthquake Impacts, prepared for the Department of Building Inspection, 
CCSF, under the Community Action Plan for Seismic Safety (CAPSS) Project (2010) (“ATC 52-1, Potential 
Earthquake Impacts”), https://sfgov.org/esip/sites/default/files/FileCenter/Documents/9753-atc521.pdf at p. 25.   

 
2  Id.; footnote omitted. 
 
3  See Scawthorn, C., O'Rourke, T. D. & Blackburn, F., The 1906 San Francisco Earthquake and Fire---

Enduring Lessons for Fire Protection and Water Supply, Earthquake Spectra, Volume 22, S135-S158 (2006) 
(“Scawthorn, O’Rourke & Blackburn, 1906 Lessons”), 
http://www.sparisk.com/documents/06Spectra1906SFEQandFire-EnduringLessonsCRSTDOFTB.pdf ; see also 
Scawthorn, C., Water Supply In Regard to Fire Following Earthquake, Pacific Earthquake Engineering Research 
Center, College of Engineering, University of California, sponsored by the California Seismic Safety Commission, 
Berkeley (2011) (“PEER 2011, Water Supply Following Earthquake”), 
https://peer.berkeley.edu/sites/default/files/webpeer-2011-08-charles_scawthorn.pdf at p. 5. 

 
4  See discussion in Scawthorn, C., SPA Risk LLC, Analysis of Fire Following Earthquake Potential for San 

Francisco, California, prepared for the Applied Technology Council on behalf of the Department of Building 
Inspection City and County of San Francisco (October 2010 Rev. 1) (“Scawthorn 2010, Analysis of Fire Following 
Earthquake for San Francisco”), 
http://www.sparisk.com/documents/SPASanFranciscoCAPSSFireFollowingEarthquakeOct2010.pdf at p. 7; PEER 
2011, Water Supply Following Earthquake, https://peer.berkeley.edu/sites/default/files/webpeer-2011-08-
charles_scawthorn.pdf at pp. 12-17. 

 
5  PEER 2011, Water Supply Following Earthquake,  https://peer.berkeley.edu/sites/default/files/webpeer-2011-

08-charles_scawthorn.pdf at pp. 17-19;  ATC, 52-1, Potential Earthquake Impacts, 
https://sfgov.org/esip/sites/default/files/FileCenter/Documents/9753-atc521.pdf at p. 25. 

 

https://sfgov.org/esip/sites/default/files/FileCenter/Documents/9753-atc521.pdf
http://www.sparisk.com/documents/06Spectra1906SFEQandFire-EnduringLessonsCRSTDOFTB.pdf
https://peer.berkeley.edu/sites/default/files/webpeer-2011-08-charles_scawthorn.pdf
http://www.sparisk.com/documents/SPASanFranciscoCAPSSFireFollowingEarthquakeOct2010.pdf
https://peer.berkeley.edu/sites/default/files/webpeer-2011-08-charles_scawthorn.pdf
https://peer.berkeley.edu/sites/default/files/webpeer-2011-08-charles_scawthorn.pdf
http://www.sparisk.com/documents/WaterSupplyinregardtoFireFollowingEarthquake-ScawthornFINALPEERReport2011.pdf
https://peer.berkeley.edu/sites/default/files/webpeer-2011-08-charles_scawthorn.pdf
https://peer.berkeley.edu/sites/default/files/webpeer-2011-08-charles_scawthorn.pdf
https://sfgov.org/esip/sites/default/files/FileCenter/Documents/9753-atc521.pdf
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mains left the fire department helpless, and fires destroyed more than 7,000 buildings.”6  A 
magnitude 7.9 earthquake would be an estimated 10 times larger than a magnitude 6.9 
earthquake, and would release approximately 31 times more energy.7 

San Francisco is by far the most densely populated large city in California and is the second 
most densely populated large city in the country.8  With mostly wood construction in many 
areas, this dense City remains at significant risk.9 

 
B.  AWSS Background and Current Status 

 
After the 1906 earthquake and its devastating fires, the City built an independent emergency 

water supply for firefighting, known as the AWSS.10   
The AWSS is a separate, non-potable emergency firefighting water supply system that at 

present consists of approximately 135 miles of high-pressure (HP) pipelines, 230 cisterns, two 
above-ground storage tanks, a reservoir, and two salt-water pumping stations.11  Applying a “belt 

                                                 
6  ATC 52-1, Potential Earthquake Impacts, 

https://sfgov.org/esip/sites/default/files/FileCenter/Documents/9753-atc521.pdf at p. 25. 
 
7  See the United States Geological Survey’s “How Much Bigger ….?” Calculator, located at 

https://earthquake.usgs.gov/learn/topics/calculator.php , where one can compare the relative size and strength of 
different magnitude earthquakes. 

 
8  Scawthorn 2010, Analysis of Fire Following Earthquake for San Francisco, 

http://www.sparisk.com/documents/SPASanFranciscoCAPSSFireFollowingEarthquakeOct2010.pdf at p. 6. 
 
9  Ibid. 
 
10  See generally SFPUC, Frequently Asked Questions–Fire Suppression Water Systems, dated November 2017 

“SFPUC 2017 FAQ”, https://sfwater.org/modules/showdocument.aspx?documentid=11507 attached as Appendix N;  
see also Scawthorn, O’Rourke & Blackburn, 1906 Lessons, 
http://www.sparisk.com/documents/06Spectra1906SFEQandFire-EnduringLessonsCRSTDOFTB.pdf  

 
11  AECOM / AGS, a Joint Venture, CS-199 Planning Support Services for Auxiliary Water Supply System 

(AWSS) Project Report (Final Report), February2014 (“CS-199”), at p. 7, 
https://www.sfwater.org/Modules/ShowDocument.aspx?documentid=5055;  SFPUC Fact Sheet, dated Summer 
2012, located at https://www.sfwater.org/modules/showdocument.aspx?documentid=2501 and printed March 6, 
2019.  The online Fact Sheet is outdated, as the City has added approximately 30 more cisterns through the 2010 and 
2014 ESER bonds.  The SFFD also has three large capacity fireboats berthed at Pier 22 ½ and an additional, smaller 
fireboat berthed at the San Francisco Marina Yacht Harbor.   

 
People sometimes confuse Emergency Firefighting Water System (EFWS) and AWSS, or use them 

interchangeably.  EFWS is the broader concept, including all emergency sources of water and the means for 
delivering them.  AWSS is sometimes described as including cisterns, and other times not.  Compare CS-199, at p. 
7, (“AWSS is a water supply system consisting of pipelines, cisterns, reservoir, storage tanks, and salt-water pump 
stations.”) https://www.sfwater.org/Modules/ShowDocument.aspx?documentid=5055 with AECOM, Westside 
Emergency Firefighting Water Systems Options Analysis Report, January 5, 2018 (“2018 Westside Options 
Analysis”), at pp. 10-13, 20 (differentiating between EFWS and AWSS, and discussing cisterns as a supplement to 
but not part of AWSS), https://www.sfwater.org/modules/showdocument.aspx?documentid=11740. 

 

https://sfgov.org/esip/sites/default/files/FileCenter/Documents/9753-atc521.pdf
https://earthquake.usgs.gov/learn/topics/calculator.php
http://www.sparisk.com/documents/SPASanFranciscoCAPSSFireFollowingEarthquakeOct2010.pdf
https://sfwater.org/modules/showdocument.aspx?documentid=11507
http://www.sparisk.com/documents/06Spectra1906SFEQandFire-EnduringLessonsCRSTDOFTB.pdf
https://www.sfwater.org/Modules/ShowDocument.aspx?documentid=5055
https://www.sfwater.org/modules/showdocument.aspx?documentid=2501
https://www.sfwater.org/Modules/ShowDocument.aspx?documentid=5055
https://www.sfwater.org/modules/showdocument.aspx?documentid=11740
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and suspenders” approach, if the City’s MWSS mains break leaving low-pressure hydrants 
useless, firefighters will have access to other sources of water, including the Twin Peaks 
Reservoir and the Bay.  Unlike the MWSS, AWSS pipelines were designed to withstand 
movement from an earthquake.12   

The AWSS is “remarkably well designed to furnish large amounts of water for firefighting 
purposes under normal conditions and contains many special features to increase reliability in the 
event of an earthquake.”13  The AWSS is “designed to provide water at higher pressures than the 
potable water system, allowing firefighters to use water from the AWSS hydrants without 
requiring a fire engine.”14   

Another of the key features of the AWSS is its redundancy.  The HP AWSS was designed 
with both a redundant water supply and a gridded main system.15  This feature provides a more 
reliable emergency water supply system, allowing potential pipe breaks to be bypassed.16  As 
succinctly stated by an outside expert, “the AWSS achieves high reliability by having multiple 
sources, a highly redundant network and special piping and valves.”17 

The AWSS was originally built over 100 years ago, at a time when the northeast portion of 
the City contained both the central business district and the majority of the City’s population.18  
As a result, the multi-sourced, HP AWSS pipeline network primarily covers just the northeastern 
part of the City.19 

The City has been considering expanding the HP AWSS for decades.  For example the 
Analysis by the Ballot Simplification Committee of 1986’s Proposition A, Fire Protection Bonds, 
specifically noted that parts of the City were not served by the HP AWSS: 

 

                                                                                                                                                             
This report will use EFWS as the broader concept, and will generally use AWSS to refer to the HP AWSS (the 

135 miles of pipelines and associated facilities but not including cisterns), although we will not change quotes.  This 
distinction is important, as there are cisterns in the southern and western portions of the City, but not the HP AWSS. 

 
12  CS-199, at p. 8, https://www.sfwater.org/Modules/ShowDocument.aspx?documentid=5055. 
 
13  PEER 2011, Water Supply Following Earthquake,  https://peer.berkeley.edu/sites/default/files/webpeer-

2011-08-charles_scawthorn.pdf,, at p. 80; see also Scawthorn 2010, Analysis of Fire Following Earthquake for San 
Francisco, http://www.sparisk.com/documents/SPASanFranciscoCAPSSFireFollowingEarthquakeOct2010.pdf at 
pp.12-15. 

 
14  2018 Westside Options Analysis, https://www.sfwater.org/modules/showdocument.aspx?documentid=11740 

at p. 10. 
 
15  Id., at p. 37. 
 
16  Ibid. 
 
17  C. Scawthorn, January 5, 2018 memorandum to D.Myerson & S.Huang of SFPUC re Review of “Westside 

Emergency Firefighting Water System Options Analysis” “Scawthorn 2018 memo”), 
https://www.sfwater.org/modules/showdocument.aspx?documentid=11740 . 

 
18  See SFPUC 2017 FAQ, Question 2, at https://sfwater.org/modules/showdocument.aspx?documentid=11507 , 

a copy of which is attached as Appendix N.  
 
19  Id. 

https://www.sfwater.org/Modules/ShowDocument.aspx?documentid=5055
http://www.sparisk.com/documents/WaterSupplyinregardtoFireFollowingEarthquake-ScawthornFINALPEERReport2011.pdf
https://peer.berkeley.edu/sites/default/files/webpeer-2011-08-charles_scawthorn.pdf
https://peer.berkeley.edu/sites/default/files/webpeer-2011-08-charles_scawthorn.pdf
http://www.sparisk.com/documents/SPASanFranciscoCAPSSFireFollowingEarthquakeOct2010.pdf
https://www.sfwater.org/modules/showdocument.aspx?documentid=11740
https://www.sfwater.org/modules/showdocument.aspx?documentid=11740
https://sfwater.org/modules/showdocument.aspx?documentid=11507


 

7 
SFCGJ 2018-2019: EXPAND AND ENHANCE OUR EMERGENCY FIREFIGHTING WATER SYSTEM 

THE WAY IT IS NOW:  Since the 1906 earthquake and fire, the San Francisco 
Fire Department has had programs to improve its fire protection system.  A bond 
issue in 1977 paid for the most recent improvements, including an extension of 
the high pressure firefighting water system which operates independently from the 
City’s domestic water supply.  However, there are still parts of the City which are 
not served by that high pressure system.20 

 
In June 2003, the 2002-2003 Civil Grand Jury recommended that the HP AWSS be extended 

“to serve all parts of the City.”21  Yet three decades after the 1986 bond and 16 years after the 
prior Civil Grand Jury report, many neighborhoods still do not have HP AWSS pipelines.22  
Plans are moving forward to fund a new HP AWSS using potable water on the west side through 
an upcoming Earthquake Safety and Emergency Response Bond (ESER) issuance, but at the 
City’s current pace it will take approximately 35 years or more to build out a HP AWSS pipeline 
system that serves all neighborhoods, including the southern portions of the City.23  The City 
does not have a plan with a firm timeline for completion of this work or firm plans to fund all the 
work that needs to be done. 

 
C. Problem Statement 

 
Certain parts of the City, such as the northeast quadrant, are well protected against the risk of 

fires following an earthquake.  These well-protected areas have a multi-sourced, redundant, 
Emergency Firefighting Water System (EFWS), including the HP AWSS.  Unfortunately, other 
parts of the City are protected only by the low-pressure MWSS and by cisterns, which are not 

                                                 
20  The 1986 Ballot Simplification Committee Analysis explained the proposal for Proposition A as paying for 

improvements including extending the high-pressure system and installing a high-pressure pump station at Lake 
Merced.  Proposition A passed, but large areas of the City still do not have the protection of the independent high-
pressure water system, and Lake Merced still does not have a high-pressure pump station.  A copy of the Analysis 
by the Ballot Simplification Committee of the 1986 Proposition A is attached as Appendix L. 

 
21  2002-2003 Civil Grand Jury for the City and County of San Francisco, Keeping the Faucets Flowing: Water 

Emergency Preparedness In San Francisco (June 2003), 
http://civilgrandjury.sfgov.org/2002_2003/Keeping_the_Faucets_Flowing_Water_Emergency.pdf , at p. 2.  

 
22  Neighborhoods currently without HP AWSS hydrants include Bayview Heights, Crocker Amazon, Excelsior, 

Ingleside, Merced Manor/Parkside, Mission Terrace, Oceanview, Outer Mission, Outer Richmond, Outer Sunset, 
Portola, Sea Cliff, Stonestown, and Sunnyside.  A map showing the current layout of HP AWSS pipelines is on the 
cover and is attached as Appendix I. 

 
23  March 4, 2019 and March 11, 2019 SFPUC presentations and accompanying materials provided to the 

Emergency Firefighting Water System Management Oversight Committee.  The amount of funding potentially 
available through the 2020 ESER bond and through water rates has been increased since the March 2019 Emergency 
Firefighting Water System Management Oversight Committee meetings.  Thus, it may now be somewhat less than 
the 35 years presented in March.  It has been difficult to tie down the City’s “pace of funding” given there are no 
firm long term plans and the amount of funding available through an ESER bond can and does change.  Although 35 
years may be off somewhat, it remains the best (indeed only) current articulation of pace of funding and a timeline 
provided to the Civil Grand Jury.  

 

http://civilgrandjury.sfgov.org/2002_2003/Keeping_the_Faucets_Flowing_Water_Emergency.pdf
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nearly as reliable for fighting fires following a major earthquake and, unlike the HP AWSS, need 
fire engine support to effectively deliver water to a fire.24  

The problem addressed in this report is how to ensure that all parts of the City – north and 
south, east and west, rich and poor, downtown and residential neighborhoods – are well 
protected from fires following earthquakes before it is too late. 

 
 
 
METHODOLOGY 
 
Members of the Civil Grand Jury conducted interviews with representatives of: 

• The San Francisco Public Utilities Commission 
• The San Francisco Fire Department 
• The San Francisco Department of Public Works 
• The San Francisco Office of Resilience and Capital Planning  
• The San Francisco Department of the Environment 
• The San Francisco Fire Commission 
• The Board of Supervisors  

Members of the Civil Grand Jury also conducted interviews with: 

• Retired members of the San Francisco Fire Department 
• A retired fire chief from a local jurisdiction 
• Technical experts in the fields of engineering, wildfires, and water supply for fighting 

fires after earthquakes   
• Concerned community members 

 
Members of the Civil Grand Jury reviewed numerous planning and engineering reports 

specifically focusing on the AWSS or the PWSS, listed in Appendix D. 
Members of the Civil Grand Jury also reviewed the relevant parts of articles, publications 

and reports regarding fires following earthquakes and related issues.  These more general 
sources, some of which discuss the AWSS or PWSS but are not solely focused on them, are 
listed in Appendix E. 25  

 
 

  

                                                 
24  See discussion of expected problems of relying on a municipal water supply system in Section D of the 

Discussion, at pp. 18-20. 
 
25  Several of these publications are technical papers, and the Civil Grand Jury is comprised of lay citizens.  

When we cite or refer to technical papers it is generally for the conclusions or other non-technical information; we 
do not purport to be knowledgeable regarding the intricacies of fire spread models or the like. 

 



 

9 
SFCGJ 2018-2019: EXPAND AND ENHANCE OUR EMERGENCY FIREFIGHTING WATER SYSTEM 

DISCUSSION 

Succinctly stated, “water supply is critical to firefighting.”26  Without a reliable water supply, 
the San Francisco Fire Department (SFFD) cannot be realistically expected to fight fires 
following a major disaster such as an earthquake. 

 
A.  San Francisco is Highly Vulnerable to Fires Following a Major 

Earthquake 

San Francisco is highly vulnerable to fire after an earthquake, more than any other city in the 
country.   

As explained in a 2008 article for the International Association for Fire Safety Science,  
Densely built environments are highly vulnerable to disasters.  Common problems 
include: (a) narrow streets enabling fire to spread easily from one building to 
another; (b) streets cluttered with collapsed buildings in an earthquake restricting 
fire engine access; (c) shortage of open spaces which function as fire breaks or 
evacuation sites; (d) older and less robust wooden houses that easily collapse and 
burn in an earthquake ….27 

San Francisco has significantly higher population density than any other county in California, 
as shown in Figure 1 on the next page: 28 
  

                                                 
26  Scawthorn 2010, Analysis of Fire Following Earthquake for San Francisco, 

http://www.sparisk.com/documents/SPASanFranciscoCAPSSFireFollowingEarthquakeOct2010.pdf at p. 12. 
 
27  Himoto, K., Akimoto, Y., Hokugo, A., and Tanaka, T., Risk and Behavior of Fire Spread in a Densely-built 

Urban Area, International Association for Fire Safety Science (2008), 
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.1000.9412&rep=rep1&type=pdf. at pp. 267-268 
(parenthetical reference omitted).  San Francisco does have streets that operate as fire breaks:  Market St., Van Ness 
Ave., Geary St. (west of Gough), Dolores St., Mission St, 19th Avenue, Park Presidio Blvd., Alemany Blvd., and 
Third Street. 

 
28  See https://www.indexmundi.com/facts/united-states/quick-facts/california/population-density#chart . 

http://www.sparisk.com/documents/SPASanFranciscoCAPSSFireFollowingEarthquakeOct2010.pdf
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.1000.9412&rep=rep1&type=pdf
https://www.indexmundi.com/facts/united-states/quick-facts/california/population-density#chart
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Figure 1 
Population Density By County 
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Similarly, based on 2016 data, San Francisco is the eighth densest city in the country with a 
population above 50,000, and other than New York City is the densest city with a population 
above 100,000:29  See Figure 2, below. 

Figure 2 
Population Density by City 

 
 
San Francisco also has many narrow streets, and buildings that will almost certainly collapse 

in an earthquake and obstruct many streets, blocking traffic including fire engines.  We also have 
a heavy concentration of older, wooden homes that are densely concentrated and highly 
flammable.30  

                                                 
29  https://www.governing.com/gov-data/population-density-land-area-cities-map.html.   

 
30  ATC 52-1, Potential Earthquake Impacts, 

https://sfgov.org/esip/sites/default/files/FileCenter/Documents/9753-atc521.pdf at p. 25. 
 

1--------'- ~ - ~ _.bl=::.Lb..,..,,==:u:aJcna..com/ gov-data/population-density-land-area-cities-map.html * 
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This is not just the Civil Grand Jury’s perspective.  Many experts, and numerous witnesses 
interviewed by the Civil Grand Jury, have opined that San Francisco faces “the most serious 
conflagration risk” and “will sustain major damage from fires following future earthquakes….”31 

In July 2010, SPA Risk LLC (Dr. Charles Scawthorn, principal) prepared a report entitled, 
Analysis of Fire Following Earthquake Potential for San Francisco, California, for the Applied 
Technology Council (ATC) on behalf of the City’s Department of Building Inspection.32  The 
report concluded that San Francisco is at “significant risk” due to fire following earthquake, and 
that the SFFD’s fire engines33 “will almost certainly not be able to respond to all post-earthquake 
fires, which are estimated to be about 100 on average (with a 10% chance of as many as 140) for 
a magnitude 7.9 San Andreas event.”34    

A key table in that 2010 report is copied below: 
 

Table 1 
Bounds for Losses to Buildings Due to Fire Following Earthquake35 

 25% - 75% Confidence Range 

Ignitions Loss 
$ billions 

Total Burnt Building 
Floor Area 
Mill. Sq. ft. 

San Andreas Mw 7.9 68 ~ 120 $ 4.1 ~ $ 10.3 11.2 ~28.2 

San Andreas Mw 7.2 52 ~ 89 $ 2.8 ~ $ 6.8 7.7 ~ 18.6  

San Andreas Mw 6.5 48 ~ 70 $ 1.7 ~ $ 5.1 4.7 ~ 14.0 

Hayward Mw 6.9 27 ~ 46 $ 1.3 ~ $ 4.0 3.6 ~ 11.0 

 
                                                 
31  See, e.g., Scawthorn, C., Fire following earthquake: Estimates of the conflagration risk to insured property 

in greater Los Angeles and San Francisco, All-Industry Research Advisory Council, Oak Brook, Ill. (1987), 
http://www.sparisk.com/documents/AIRACFFEs.pdf , at p. iii (“Scawthorn 1987”);  ATC 52-1, Potential 
Earthquake Impacts, https://sfgov.org/esip/sites/default/files/FileCenter/Documents/9753-atc521.pdf at pp. vi, 25-
29. 

 
32  Scawthorn 2010, Analysis of Fire Following Earthquake for San Francisco, 

http://www.sparisk.com/documents/SPASanFranciscoCAPSSFireFollowingEarthquakeOct2010.pdf . 
 
33  SFFD now has 44 frontline fire engines, and 19 relief engines, according to information provided by the 

SFFD.  At the time of the 2010 report, the City apparently had 42 frontline engines.   
 
34  Scawthorn 2010, Analysis of Fire Following Earthquake for San Francisco, 

http://www.sparisk.com/documents/SPASanFranciscoCAPSSFireFollowingEarthquakeOct2010.pdf at p. 2.  A copy 
of the Abstract (or summary) of that report is attached as Appendix K. 

 
35  Ibid.  These estimates already take into account the AWSS system as it existed in 2010 (i.e., prior to the 

addition of more cisterns and other work performed under the 2010 and 2014 ESER bonds).  The damage estimates 
do not include business interruption losses, loss of tourism or loss of property tax revenues.  

 

http://www.sparisk.com/documents/AIRACFFEs.pdf
https://sfgov.org/esip/sites/default/files/FileCenter/Documents/9753-atc521.pdf
http://www.sparisk.com/documents/SPASanFranciscoCAPSSFireFollowingEarthquakeOct2010.pdf
http://www.sparisk.com/documents/SPASanFranciscoCAPSSFireFollowingEarthquakeOct2010.pdf
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As explained in that report, there is significant uncertainty regarding how many fires might 
be ignited following an earthquake, and the extent of damage they are likely to cause.  One of the 
key variables is completely outside the City’s control: wind.  In 1989, the City was extremely 
lucky that there was no wind.36  Indeed, “stronger wind conditions would have resulted in much 
greater fire spread in the Marina….”37 

According to the 2010 report, there is a 25% chance that fires and damages could fall below 
the ranges in Table 1 on the preceding page, and an equal likelihood that they could exceed the 
ranges in that table.38  Earlier this year (2019) the San Francisco Public Utilities Commission 
(SFPUC) engaged Dr. Scawthorn to update his analysis, but that update will not be completed 
until after this report has been issued.  However, the key is not the precise numbers but “their 
overall magnitude.”39  Indeed, given the escalation in Bay Area home values over the last 
decade, one can only assume that the dollar loss estimates will increase substantially.  

 

B.  The USGS Warns the San Francisco Bay Area Has a High 
Likelihood of a Major Earthquake  

In 2014, the USGS estimated there is a 72 percent chance of a 6.7 or greater magnitude 
earthquake striking the Bay Area by 2043.40  This was based on a new model, commonly 
referred to as the third Uniform California Earthquake Rupture Forecast, or UCERF3.41   

Small earthquakes occur more frequently than large earthquakes.42  According to the updated 
model, the probability that an earthquake magnitude 6.0 or larger will occur in the San Francisco 
region before 2043 is 98 percent. By comparison, the probability of at least one earthquake of 
magnitude 6.7 or larger is 72 percent for the same area, and the probability of at least one 
earthquake of magnitude 7.0 or larger is 51 percent. 43 

                                                 
36  Scawthorn and Blackburn, Performance of the San Francisco Auxiliary and Portable Water Supply Systems 

in the 17 October 1989 Loma Prieta Earthquake, presented at Fourth U.S. National Conference on Earthquake 
Engineering May 20-24, 1990. 

 
37  Id., at p. 6. 
 
38  Scawthorn 2010, Analysis of Fire Following Earthquake for San Francisco, 

http://www.sparisk.com/documents/SPASanFranciscoCAPSSFireFollowingEarthquakeOct2010.pdf at p. 2, attached 
as Appendix K. 

 
39  Ibid. 
 
40  See USGS, Earthquake Outlook for the San Francisco Bay Region 2014–2043, Fact Sheet 2016-3020 (2016) 

(version 1.1), https://pubs.usgs.gov/fs/2016/3020/fs20163020.pdf , attached as Appendix G. 
 
41  UCERF3: A New Earthquake Forecast for California’s Complex Fault System, Fact Sheet 2015-3009 (2015) 

https://pubs.usgs.gov/fs/2015/3009/pdf/fs2015-3009.pdf , attached as Appendix F.  
 
42  USGS, Earthquake Outlook for the San Francisco Bay Region 2014–2043, Fact Sheet 2016-3020 (2016) 

(version 1.1), https://pubs.usgs.gov/fs/2016/3020/fs20163020.pdf , attached as Appendix G. 
 
43   UCERF3: A New Earthquake Forecast for California’s Complex Fault System, Fact Sheet 2015-3009 

(2015) https://pubs.usgs.gov/fs/2015/3009/pdf/fs2015-3009.pdf , attached as Appendix F. 

http://www.sparisk.com/documents/SPASanFranciscoCAPSSFireFollowingEarthquakeOct2010.pdf
https://pubs.usgs.gov/fs/2016/3020/fs20163020.pdf
https://pubs.usgs.gov/fs/2015/3009/pdf/fs2015-3009.pdf
https://pubs.usgs.gov/fs/2016/3020/fs20163020.pdf
https://pubs.usgs.gov/fs/2015/3009/pdf/fs2015-3009.pdf
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Table 2 below is a simplified version of a table from a USGS fact sheet showing the 
likelihood of one or more events of varying size for the San Francisco region within the next 30 
years based on this new model:44 

 
Table 2 

San Francisco Region Section of Table  
from March 2015 USGS Fact Sheet 2015-3009 

San Francisco Region 

Magnitude  
(greater than or equal to) 

Average  
repeat time 

(years) 

30-year  
likelihood of one or more 

events 

5 1.3 100% 

6 8.9 98% 

6.7 29 72% 

7 48 51% 

7.5 124 20% 

8 825 4% 

 
Although these figures are for the region, and not just the City and County of San Francisco, 

the predictions are sobering.  To put these predictions in perspective, the 1989 Loma Prieta 
earthquake had a magnitude of 6.9, and, even though the epicenter was approximately 60 miles 
from San Francisco, it was the largest earthquake to strike the City since 1906. 45  Using the 
USGS online calculator,46 a 7.5 magnitude earthquake, which has a 20% chance of happening by 
2043, would be almost four times bigger than Loma Prieta, and would release almost eight times 
the energy.  An 8.0 magnitude earthquake would be over 12.5 times bigger than Loma Prieta, 
and would release almost 45 times the energy.  And this is without addressing the risk that the 
next major earthquake’s epicenter could be much closer than 60 miles away. 
  

                                                                                                                                                             
 
44  Id., at p.4; Table 2 above is a simplified version of Table 1 of Fact Sheet 2015-3009, attached as Appendix F. 
 
45  See USGS, M 6.9 October 17, 1989 Loma Prieta Earthquake, 

https://earthquake.usgs.gov/earthquakes/events/1989lomaprieta/;  USGS, M 6.9 - Loma Prieta, California 
Earthquake, https://earthquake.usgs.gov/earthquakes/eventpage/nc216859/executive.  

 
46  See USGS, “How Much Bigger ….?” Calculator, located at 

https://earthquake.usgs.gov/learn/topics/calculator.php , where one can calculate how much bigger one earthquake is 
than another. 

 

https://earthquake.usgs.gov/earthquakes/events/1989lomaprieta/
https://earthquake.usgs.gov/earthquakes/eventpage/nc216859/executive
https://earthquake.usgs.gov/learn/topics/calculator.php
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The USGS has also warned that the pace of large earthquakes is likely to increase:  
In the 50 years prior to 1906, there were 13 earthquakes with a magnitude 
between 6 and 7, but only 6 earthquakes of similar magnitude in the 110 years 
since 1906.  The rate of large earthquakes is expected to increase from this low 
level as tectonic plate movements continue to increase the stress on the faults in 
the region.47  

 
The warnings and predictions from the USGS should be a wake-up call to all of us.  

 

C.  The Existing High-pressure AWSS System Only Covers Part of 
the City 

 
The history and condition of the existing HP AWSS have been described in detail in multiple 

other reports.48  Figure 2, on the following page, shows the location of the HP AWSS:49  
  

                                                 
47  USGS, Earthquake Outlook for the San Francisco Bay Region 2014–2043, Fact Sheet 2016-3020 (2016) 

(version 1.1), https://pubs.usgs.gov/fs/2016/3020/fs20163020.pdf .  See also Aster, R., California’s other drought: A 
major earthquake is overdue, The Conversation (January 30, 2018), https://theconversation.com/californias-other-
drought-a-major-earthquake-is-overdue-90517; California’s Current Earthquake Hiatus is an Unlikely Pause, 
Seismological Society of America, published April 3, 2019, https://www.seismosoc.org/news/californias-current-
earthquake-hiatus-is-an-unlikely-pause/, printed on April 5, 2019.   

 
48  See, e.g., CS-199, at pp. 7-11, https://www.sfwater.org/Modules/ShowDocument.aspx?documentid=5055; 

Scawthorn, O’Rourke & Blackburn, 1906 Lessons, 
http://www.sparisk.com/documents/06Spectra1906SFEQandFire-EnduringLessonsCRSTDOFTB.pdf ;  Madsen, M., 
Reports on an Auxiliary Water Supply System for Fire Protection for San Francisco, California (1908), 
https://sfpuc.sharefile.com/share/view/4743f327acfd4ba7 .    

 
49  Map supplied by the SFPUC on May 7, 2019. 
 

https://pubs.usgs.gov/fs/2016/3020/fs20163020.pdf
https://theconversation.com/californias-other-drought-a-major-earthquake-is-overdue-90517
https://theconversation.com/californias-other-drought-a-major-earthquake-is-overdue-90517
https://www.seismosoc.org/news/californias-current-earthquake-hiatus-is-an-unlikely-pause/
https://www.seismosoc.org/news/californias-current-earthquake-hiatus-is-an-unlikely-pause/
https://www.sfwater.org/Modules/ShowDocument.aspx?documentid=5055
http://www.sparisk.com/documents/06Spectra1906SFEQandFire-EnduringLessonsCRSTDOFTB.pdf
https://sfpuc.sharefile.com/share/view/4743f327acfd4ba7
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Figure 3 
Map of Existing High-Pressure AWSS  
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On a district by district basis, Supervisorial Districts 1, 4, 7 and 11 are not nearly as well 
protected by the HP AWSS as, for example, Districts 3 or 6:50 See Table 3 below. 

 
Table 3 

HP AWSS Hydrants and Miles of Main by District 
 

Supervisorial 
District 

# of AWSS  
Fire Hydrants 

Miles of 
AWSS Mains 

1 42 5 
      2 170 14 

3 327 23 
4 3 0 
5 188 16 
6 366 27 
7 79 7 
8 110 9 
9 110 9 
10 222 18 
11 24 1 

TOTAL 1641 130 
  

In fact, six of the eleven Supervisorial Districts, Districts 1, 4, 7, 8, 9 and 11, each have less than 
ten miles of AWSS mains.  Districts 1, 4, and 11 each have less than 50 AWSS fire hydrants. 

The areas not protected by the HP AWSS would need to rely primarily on getting emergency 
firefighting water supplies from the City’s MWSS through its low-pressure hydrants or from 
cisterns.  For a number of reasons detailed below, these resources are unlikely to provide 
adequate water to protect residents from fires after a major earthquake.  
  

                                                 
50  Data provided by SFPUC on March 13, 2019. 
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D.  The Municipal (Domestic) Water Supply System Is “Highly 
Vulnerable to Catastrophic Failure”51  

No one knows with certainty what will happen in a major earthquake.  But common sense 
says we should look at past experience and listen to experts when they warn us not to rely on the 
MWSS for firefighting following an earthquake. 

As explained in a 2009 report prepared for the SFPUC,  
By their nature, domestic water mains are more vulnerable to earthquake damage.  
Numerous service connections and the jointed construction that is the industry 
norm contribute to their vulnerability.52  

San Francisco has made a tremendous effort to improve and seismically reinforce its regional 
and local water system by means of the $4.8 billion Water System Improvement Project 
(WSIP).53  The WSIP is one of the largest water infrastructure programs in the nation and the 
largest infrastructure program ever undertaken by the City. Among its objectives has been 
reducing the water system’s vulnerability to earthquakes, with a particular emphasis on 
seismically reinforcing the regional delivery system, transmission mains, and reservoirs.54   

Although the WSIP greatly enhances the reliability of the MWSS, and in particular the 
transmission mains and reservoirs, the 2009 report emphasizes that, unlike the HP AWSS, the 
local MWSS system is vulnerable to a major earthquake due to the numerous branches and 
service connections that can break and drain the system.55 

This has been borne out by experience in San Francisco and elsewhere.  In the 1906 
earthquake, an estimated 23,000 breaks in the MWSS resulted in the loss of water and pressure.56  
In the much smaller 1989 Loma Prieta earthquake, there were 69 main breaks and 54 service 

                                                 
51  See SF Fire Commission Resolution 2010-01, https://sf-

fire.org/sites/default/files/FileCenter/Documents/2446-Resolution%202010-
01%20PWSS%20Grant%20Funding.pdf at p.1.  A copy of SFFC Resolution 2010-01 is attached as Appendix M. 

 
52  Metcalf & Eddy, at p. 18, http://s3-us-west-2.amazonaws.com/ucldc-nuxeo-ref-media/b2754026-dded-4ee6-

b24c-2cf837f3bc00.  The SFPUC has initiated a planning study to better understand the current level of reliability of 
the entire potable distribution system, focusing on backbone pipes, but that study will take several years to complete. 

 
53  See SFPUC’s WSIP webpage, https://sfwater.org/index.aspx?page=114 . 
 
54   See, e.g., list of WSIP projects at https://sfwater.org/index.aspx?page=968 . 
 
55  Metcalf & Eddy, at pp. 18-19, http://s3-us-west-2.amazonaws.com/ucldc-nuxeo-ref-media/b2754026-dded-

4ee6-b24c-2cf837f3bc00.  The Civil Grand Jury is not questioning the importance or the efficacy of the WSIP, 
which is essential to rapidly restoring potable water service to residents following an earthquake.  But fire 
suppression needs an immediately available supply of water, which the MWSS is unlikely to be able to provide 
following a major earthquake. 

 
56  PEER 2011, Water Supply Following Earthquake,  https://peer.berkeley.edu/sites/default/files/webpeer-

2011-08-charles_scawthorn.pdf, p. 6.  Other reports have provided somewhat different, but still extremely high 
estimates.   Scawthorn 2010, Analysis of Fire Following Earthquake for San Francisco, 
http://www.sparisk.com/documents/SPASanFranciscoCAPSSFireFollowingEarthquakeOct2010.pdf at p. 13 [over 
28,000 breaks, including service breaks].  But whatever the precise number of water main breaks in 1906, the 
earthquake devastated the water supply system which contributed to the horrific fires that nearly destroyed the City.   

 

https://sf-fire.org/sites/default/files/FileCenter/Documents/2446-Resolution%202010-01%20PWSS%20Grant%20Funding.pdf
https://sf-fire.org/sites/default/files/FileCenter/Documents/2446-Resolution%202010-01%20PWSS%20Grant%20Funding.pdf
https://sf-fire.org/sites/default/files/FileCenter/Documents/2446-Resolution%202010-01%20PWSS%20Grant%20Funding.pdf
http://s3-us-west-2.amazonaws.com/ucldc-nuxeo-ref-media/b2754026-dded-4ee6-b24c-2cf837f3bc00
http://s3-us-west-2.amazonaws.com/ucldc-nuxeo-ref-media/b2754026-dded-4ee6-b24c-2cf837f3bc00
https://sfwater.org/index.aspx?page=114
https://sfwater.org/index.aspx?page=968
http://s3-us-west-2.amazonaws.com/ucldc-nuxeo-ref-media/b2754026-dded-4ee6-b24c-2cf837f3bc00
http://s3-us-west-2.amazonaws.com/ucldc-nuxeo-ref-media/b2754026-dded-4ee6-b24c-2cf837f3bc00
http://www.sparisk.com/documents/WaterSupplyinregardtoFireFollowingEarthquake-ScawthornFINALPEERReport2011.pdf
https://peer.berkeley.edu/sites/default/files/webpeer-2011-08-charles_scawthorn.pdf
https://peer.berkeley.edu/sites/default/files/webpeer-2011-08-charles_scawthorn.pdf
http://www.sparisk.com/documents/SPASanFranciscoCAPSSFireFollowingEarthquakeOct2010.pdf
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connection breaks in the Marina district alone.57  Because of these breaks, low-pressure hydrants 
located in the Marina could not provide adequate water or pressure for firefighting.58   

Other recent major earthquakes have also caused substantial damage to municipal water 
supply systems.  In the 6.7-magnitude 1994 Northridge earthquake, there were over 1,000 water 
main breaks and over 100 fires.59  In the 6.9-magnitude 1995 Kobe, Japan earthquake, “water 
loss seriously impaired firefighting.”60  There were over 2,000 breaks in the underground piping, 
and large fires burned freely due to lack of water.61  Similarly, in the 2011 Eastern Japan 
earthquake there was extensive damage to water supply lines.62  Even the relatively small 
6.0-magnitude 2014 South Napa earthquake “highlighted the vulnerability of water and 
wastewater systems to earthquake-related ground failure, the additional fire hazards that 
earthquake-related water system failures can pose, and the fiscal challenges that public agencies 
face in improving the seismic resiliency of these systems, both pre- and post-earthquake.”63 

Experts have predicted that in a future major San Francisco earthquake, the MWSS could 
sustain over 1,000 breaks.64  Various reports have said it in different ways, but the clear 
takeaway is that the MWSS should not be relied upon to save the City from fires following a 
major earthquake: 

• “MWSS pipes will sustain damage in certain areas of the City, which will impair the 
ability to deliver water for firefighting.”65 

• “In such an emergency it is likely that the potable water distribution system would be 
compromised by pipe breaks and leaks.”66 

                                                 
57  CS-199, at p. 11, https://www.sfwater.org/Modules/ShowDocument.aspx?documentid=5055; see also 

O’Rourke, T.D., Lessons Learned For Lifeline Engineering From Major Urban Earthquakes, presented at Eleventh 
World Conference on Earthquake Engineering (1996) (“O’Rourke, Lessons Learned”). 

 
58  Scawthorn, C., Porter, K., and Blackburn, F., Performance of Emergency-Response Services After the 

Earthquake, chapter in The Loma Prieta, California, Earthquake of October 17, 1989, Marina District, T.D. 
O’Rourke editor, USGS Professional Paper 1551-F (1992) 

 
59  PEER 2011, Water Supply Following Earthquake,  https://peer.berkeley.edu/sites/default/files/webpeer-

2011-08-charles_scawthorn.pdf, at p. 16; O’Rourke, Lessons Learned, at p. 3. 
 
60  O’Rourke, Lessons Learned, at p. 3. 
 
61  PEER 2011, Water Supply Following Earthquake,  https://peer.berkeley.edu/sites/default/files/webpeer-

2011-08-charles_scawthorn.pdf, at pp. 18-19. 
 
62  PEER 2011, Water Supply Following Earthquake,  https://peer.berkeley.edu/sites/default/files/webpeer-

2011-08-charles_scawthorn.pdf, at p. 24. 
 
63  Johnson, L. and Mahin, S., The 6.0 Mw South Napa Earthquake of August 24, 2014:  A Wake-up Call for 

Renewed Investment in Seismic Resilience across California, Pacific Earthquake Engineering Research Center 
prepared for the California Seismic Safety Commission, CSSC Publication 16-03, PEER Report No. 2016/04 
(2016), https://ssc.ca.gov/forms_pubs/cssc_603peer201604_final_7_20_16.pdf, Finding 2.3, at p. iii. 

 
64  Scawthorn 2010, Analysis of Fire Following Earthquake for San Francisco, 

http://www.sparisk.com/documents/SPASanFranciscoCAPSSFireFollowingEarthquakeOct2010.pdf at p. 2. 
 
65  CS-199, p. 11, https://www.sfwater.org/Modules/ShowDocument.aspx?documentid=5055. 
 

https://www.sfwater.org/Modules/ShowDocument.aspx?documentid=5055
http://www.sparisk.com/documents/WaterSupplyinregardtoFireFollowingEarthquake-ScawthornFINALPEERReport2011.pdf
https://peer.berkeley.edu/sites/default/files/webpeer-2011-08-charles_scawthorn.pdf
https://peer.berkeley.edu/sites/default/files/webpeer-2011-08-charles_scawthorn.pdf
http://www.sparisk.com/documents/WaterSupplyinregardtoFireFollowingEarthquake-ScawthornFINALPEERReport2011.pdf
https://peer.berkeley.edu/sites/default/files/webpeer-2011-08-charles_scawthorn.pdf
https://peer.berkeley.edu/sites/default/files/webpeer-2011-08-charles_scawthorn.pdf
http://www.sparisk.com/documents/WaterSupplyinregardtoFireFollowingEarthquake-ScawthornFINALPEERReport2011.pdf
https://peer.berkeley.edu/sites/default/files/webpeer-2011-08-charles_scawthorn.pdf
https://peer.berkeley.edu/sites/default/files/webpeer-2011-08-charles_scawthorn.pdf
https://ssc.ca.gov/forms_pubs/cssc_603peer201604_final_7_20_16.pdf
http://www.sparisk.com/documents/SPASanFranciscoCAPSSFireFollowingEarthquakeOct2010.pdf
https://www.sfwater.org/Modules/ShowDocument.aspx?documentid=5055
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• “…the usual firefighting water supplies will almost certainly fail….”67 
• “World renowned scientists, whose area of expertise is the modeling of the 

destructive effects of earthquakes on underground infrastructure, have identified the 
domestic water system of San Francisco as highly vulnerable to catastrophic failure in 
the event of a major Bay Area earthquake.”68 

Moreover, unlike AWSS hydrants, low-pressure hydrants connected to the MWSS require a 
fire engine to extract and pump the water to sufficient pressure for firefighting.69  Given that fire 
engines are likely to be in high demand and potentially overwhelmed in a major earthquake, this 
is yet another reason why an alternative source of water is necessary.70   

 
 E.  Cisterns Provide Limited Protection   

Cisterns are underground tanks, unconnected to any water source.71  Typically, cisterns in 
San Francisco hold approximately 75,000 gallons of water.72   

The City has 229 cisterns located throughout the City, as shown by Figure 4 on the next 
page73: 
  

                                                                                                                                                             
66  2018 Westside Options Analysis, https://www.sfwater.org/modules/showdocument.aspx?documentid=11740 

at p. 10. 
 
67  PEER 2011, Water Supply Following Earthquake,  https://peer.berkeley.edu/sites/default/files/webpeer-

2011-08-charles_scawthorn.pdf, at p. 39. 
 
68  SFFC Resolution 2010-01, p. 1, https://sf-fire.org/sites/default/files/FileCenter/Documents/2446-

Resolution%202010-01%20PWSS%20Grant%20Funding.pdf and attached as Appendix M. 
 
69  CS-199, https://www.sfwater.org/Modules/ShowDocument.aspx?documentid=5055 , at pp. 55-56. 
 
70  Scawthorn, O’Rourke & Blackburn, 1906 Lessons, at pp. S153-1S54, 

http://www.sparisk.com/documents/06Spectra1906SFEQandFire-EnduringLessonsCRSTDOFTB.pdf . 
 
71 CS-199, https://www.sfwater.org/Modules/ShowDocument.aspx?documentid=5055 , at p. 13. 
 
72 See SFFD Water Supplies Manual, http://ufsw.org/pdfs/water_supplies_manual.pdf , at pp. 4.1, 6.13-6.17;  

PEER 2011, Water Supply Following Earthquake, https://peer.berkeley.edu/sites/default/files/webpeer-2011-08-
charles_scawthorn.pdf , at p. 77. 

 
73  Map provided by SFPUC on May 7, 2019. 

https://www.sfwater.org/modules/showdocument.aspx?documentid=11740
http://www.sparisk.com/documents/WaterSupplyinregardtoFireFollowingEarthquake-ScawthornFINALPEERReport2011.pdf
https://peer.berkeley.edu/sites/default/files/webpeer-2011-08-charles_scawthorn.pdf
https://peer.berkeley.edu/sites/default/files/webpeer-2011-08-charles_scawthorn.pdf
https://sf-fire.org/sites/default/files/FileCenter/Documents/2446-Resolution%202010-01%20PWSS%20Grant%20Funding.pdf
https://sf-fire.org/sites/default/files/FileCenter/Documents/2446-Resolution%202010-01%20PWSS%20Grant%20Funding.pdf
https://www.sfwater.org/Modules/ShowDocument.aspx?documentid=5055
http://www.sparisk.com/documents/06Spectra1906SFEQandFire-EnduringLessonsCRSTDOFTB.pdf
https://www.sfwater.org/Modules/ShowDocument.aspx?documentid=5055
http://ufsw.org/pdfs/water_supplies_manual.pdf
https://peer.berkeley.edu/sites/default/files/webpeer-2011-08-charles_scawthorn.pdf
https://peer.berkeley.edu/sites/default/files/webpeer-2011-08-charles_scawthorn.pdf
http://www.sparisk.com/documents/WaterSupplyinregardtoFireFollowingEarthquake-ScawthornFINALPEERReport2011.pdf
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Figure 4 
Map of Existing Cisterns 
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By Supervisorial District, the breakdown of cistern locations is listed in Table 4 below. 
 

Table 4 
Cisterns by Supervisorial District 

Supervisorial 
District Cisterns 

1 17 
2 23 
3 46 
4 12 
5 20 
6 26 
7 12 
8 27 
9 21 
10 20 
11 5 

TOTAL 229 
 

Notably, Districts 1, 4, 7 and 11, which currently have the fewest miles of HP AWSS 
pipelines, also have the fewest cisterns.  This is especially true of District 11, with only one mile 
of AWSS main pipeline and only five cisterns. 74  

Cisterns provide a valuable backup or “last resort” in the event of damage to the MWSS and 
AWSS.  In the 1994 6.7-magnitude Northridge earthquake, the MWSS suffered over 1,000 water 
main breaks.75  Firefighters used backyard swimming pools as water supply sources.  In the 1906 
earthquake, San Francisco’s 23 cisterns were credited with saving a major building in the 
Financial District when the water mains broke.76   

Cisterns, however, have limited capacity77 and are therefore unlikely to be effective against 
serious fires following a major earthquake.  In the 1995 6.9-magnitude Kobe earthquake, 

                                                 
74  In recent years, the SFPUC has built 30 additional cisterns, funded by the 2010 and 2014 ESER bonds.  

These 30 new cisterns are included in the totals in the above table.  Half of these new cisterns were strategically 
located in the Richmond and Sunset districts, which now have 17 and 12 cisterns, respectively, to begin to address 
concerns that those areas of the City were inadequately protected. SFPUC 2017 FAQ, Question 4, 
https://sfwater.org/modules/showdocument.aspx?documentid=11507 .  

 
75  PEER 2011, Water Supply Following Earthquake, https://peer.berkeley.edu/sites/default/files/webpeer-2011-

08-charles_scawthorn.pdf , at pp. 12-17. 
 
76  Scawthorn 1987, http://www.sparisk.com/documents/AIRACFFEs.pdf , at p. S140.  
 
77  SFFD Water Supplies Manual, http://ufsw.org/pdfs/water_supplies_manual.pdf , at pp. 4.1, 5.6-5.7. 
 

https://sfwater.org/modules/showdocument.aspx?documentid=11507
https://peer.berkeley.edu/sites/default/files/webpeer-2011-08-charles_scawthorn.pdf
https://peer.berkeley.edu/sites/default/files/webpeer-2011-08-charles_scawthorn.pdf
http://www.sparisk.com/documents/WaterSupplyinregardtoFireFollowingEarthquake-ScawthornFINALPEERReport2011.pdf
http://www.sparisk.com/documents/AIRACFFEs.pdf
http://ufsw.org/pdfs/water_supplies_manual.pdf
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however, the city’s 968 cisterns provided little help to firefighters because they drained in 10 
minutes.78   

San Francisco’s typical cistern would drain within an hour of continuous firefighting.79  
Given that on average it takes several hours to put out a four-alarm fire,80 cisterns cannot be 
expected to successfully fight post-earthquake conflagrations in parts of the City not protected by 
AWSS.  In addition to providing limited firefighting water, cistern water must be extracted and 
pressurized by an engine, requiring more staff and time to deploy than, for example, AWSS 
hydrants.81   

 

 F.  The PWSS Inventory Needs to Be Modernized and Expanded  
 
In addition to the MWSS and cisterns, the SFFD intends to rely on the City’s Portable Water 

Supply System, or PWSS, to fight fires in non-AWSS areas.   
In the 1980s, the SFFD developed and implemented the PWSS, an above-ground, large-

diameter hose system used to move water great distances from a water source to a fire.  PWSS 
units consist of  a hose tender, or truck, equipped with approximately one mile of large-diameter 
five-inch hose (larger than the normal three-inch hose), along with a portable pump, portable 
hydrants that allow water to be distributed from a large-diameter hose, and other essential 
firefighting equipment.82  With its portable pump, a hose tender can be used to draft and 
pressurize water from alternative water sources, such as lakes, lagoons, a fireboat (as in the 1989 
Loma Prieta earthquake), cisterns, or even broken water mains.  It can also be used to extend the 
reach of the HP AWSS system to blocks or neighborhoods without a HP hydrant.83   

                                                 
78  PEER 2011, Water Supply Following Earthquake, https://peer.berkeley.edu/sites/default/files/webpeer-2011-

08-charles_scawthorn.pdf , at pp. 17-19.  San Francisco’s cisterns are larger than Kobe’s, but the point remains they 
are only good for a limited duration.  Id., at p. 77. 

 
79  PEER 2011, Water Supply Following Earthquake, https://peer.berkeley.edu/sites/default/files/webpeer-2011-

08-charles_scawthorn.pdf , at p. 77. 
 
80  Information provided by SFFD. 
 
81  CS-199, at pp. 13, 56, https://www.sfwater.org/Modules/ShowDocument.aspx?documentid=5055. 
 
82  Scawthorn, O’Rourke, Blackburn, S150-151. A detailed description of the PWSS can be found in Scawthorn, 

C. and Blackburn, F. (1990), Performance of the San Francisco Auxiliary and Portable Water Supply Systems in the 
17 October 1989 Loma Prieta Earthquake, presented at Fourth U.S. National Conference on Earthquake Engineering 
May 20-24, 1990, and provided by SFPUC.  The PWSS and its five-inch hoses are different from a prior, abandoned 
concept of a Flexible Water Supply System, using massive, 12-inch hoses in lieu of expanding the HP AWSS.  That 
concept was proposed in AECOM / WRE, a Joint Venture, CS-229 Task 16 and 19, Emergency Firefighting Water 
System (EFWS) Spending Plan for the Earthquake Safety Emergency Response (ESER) 2014 Bond (November 
2015), https://sfwater.org/Modules/ShowDocument.aspx?documentid=8246.  It was abandoned as impractical after 
concerns over, among other things, how 12-inch diameter hoses would block traffic. 

 
83  Figure 6-1 on page 83 of CS-199, 

https://www.sfwater.org/Modules/ShowDocument.aspx?documentid=5055, is a map of the City showing how the 
PWSS can be used to expand the areas protected by the AWSS.  Figure 6-1 assumes certain extensions of the AWSS 

https://peer.berkeley.edu/sites/default/files/webpeer-2011-08-charles_scawthorn.pdf
https://peer.berkeley.edu/sites/default/files/webpeer-2011-08-charles_scawthorn.pdf
http://www.sparisk.com/documents/WaterSupplyinregardtoFireFollowingEarthquake-ScawthornFINALPEERReport2011.pdf
https://peer.berkeley.edu/sites/default/files/webpeer-2011-08-charles_scawthorn.pdf
https://peer.berkeley.edu/sites/default/files/webpeer-2011-08-charles_scawthorn.pdf
http://www.sparisk.com/documents/WaterSupplyinregardtoFireFollowingEarthquake-ScawthornFINALPEERReport2011.pdf
https://www.sfwater.org/Modules/ShowDocument.aspx?documentid=5055
https://sfwater.org/Modules/ShowDocument.aspx?documentid=8246
https://www.sfwater.org/Modules/ShowDocument.aspx?documentid=5055
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Currently, there are only five PWSS hose tenders, three of which are located in the 
“unprotected areas”84 of the Sunset district and Hunter’s Point.  In the SFFD’s opinion, the 
PWSS hose tenders are “past their useful life.”85  The newest hose tender, housed in the Sunset, 
is 27 years old.  The second newest, in Hunter’s Point, is over 30 years old.  The remaining three 
are over 45 years old.86  

Firefighters and emergency response experts have been calling for a large-scale expansion of 
the PWSS for years.87  In January 2010, the San Francisco Fire Commission (SFFC) issued 
Resolution 2010-01, encouraging the SFFD to pursue approximately $10 million in grant 
funding to expand the PWSS.  The SFFC recognized that the City’s MWSS is highly vulnerable 
to a catastrophic failure in the event of a major earthquake, and that the AWSS does not cover 
the entire City.  The SFFC declared that the PWSS has been proven effective in the above-
ground transmission of water for firefighting, that the PWSS can work in conjunction with and 
supplement the AWSS, and that the City did not have a sufficient number of units to supply all 
areas of the City where the AWSS does not extend.88  Unfortunately, that grant was not funded, 
and the City has not yet purchased any additional PWSS hose tenders.89 

Also in 2010, the Applied Technology Council issued several reports as part of the City’s 
Community Action Plan for Seismic Safety, or the “CAPSS Project.”90  Among its 
recommendations was one similar to ours: Improve emergency water supply systems to cover 
those neighborhoods not served by the HP AWSS.  As explained in that report,  

 
The Auxiliary Water Supply System provides a redundant water system for 
fighting fires after earthquakes and at other times, and incorporates many 
earthquake resistant features in its design. However, this system covers only 
northern and eastern City neighborhoods, those that were developed in the early 

                                                                                                                                                             
that do not presently exist, and does not take into consideration the limited size of the existing PWSS inventory.  As 
a result, Figure 6-1 in CS-199 overstates the current level of protection, but does show what could be accomplished 
with a larger inventory of PWSS hose tenders. 

 
84  These areas are of course not completely unprotected, but as discussed above they do not have a HP AWSS.  

The City’s outside expert AECOM/AGS, A Joint Venture, has referred to the portion of the City protected by the HP 
AWSS as the “Protected Area.”  See CS-199, at p. 8, 
https://www.sfwater.org/Modules/ShowDocument.aspx?documentid=5055 

 
85  Information provided by SFFD. 
 
86  Information provided by SFFD. 
 
87  See Fire Dept.’s Ace in the Hole, San Francisco Independent, January 31, 1990, attached as Appendix Q. 
 
88  SFFC Resolution 2010-01, https://sf-fire.org/sites/default/files/FileCenter/Documents/2446-

Resolution%202010-01%20PWSS%20Grant%20Funding.pdf  
 
89  Information provided by SFFD. 
 
90  According to the CAPSS website, CAPSS was started in the Department of Building Inspection beginning in 

1998, and was a nine-year, $1 million study to understand, describe, and mitigate the risk San Francisco faces from 
earthquakes.  CAPSS produced an extensive analysis of potential earthquake impacts as well as community-
supported recommendations to mitigate those impacts.  See https://sfgov.org/esip/capss . 

 

https://www.sfwater.org/Modules/ShowDocument.aspx?documentid=5055
https://sf-fire.org/sites/default/files/FileCenter/Documents/2446-Resolution%202010-01%20PWSS%20Grant%20Funding.pdf
https://sf-fire.org/sites/default/files/FileCenter/Documents/2446-Resolution%202010-01%20PWSS%20Grant%20Funding.pdf
https://sfgov.org/esip/capss
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part of the last century when the system was constructed. The City needs 
adequate, reliable water sources to fight post-earthquake fires in all 
neighborhoods. There are a number of options to improve the water supply in 
neighborhoods not served by the Auxiliary System, including expanding the City’s 
Portable Water Supply System, which can be deployed wherever needed. This 
important issue needs to be addressed as soon as possible. (Emphasis added)91  

 
In 2014, outside consultant AECOM/AGS, a Joint Venture, advised the City that 

“[a]dditional PWSS units would be a prudent investment for SFFD/SFPUC.”92  
The SFFD submitted a request for funding to purchase 20 newly designed PWSS hose 

tenders in the fiscal year 2019/2020 budget, but the Civil Grand Jury understands that only four 
new PWSS hose tenders are included in the Mayor’s May 31, 2019 two-year budget proposal.93  
The proposed new SFFD hose tenders are designed to be more efficient and maneuverable than 
older models, with four-wheel drive to overcome obstacles on roads, the ability to carry up to 
6,000 feet of five-inch fire hose, and only one firefighter required to operate each vehicle.  Each 
vehicle will have a high-volume onboard water pump, and a portable submersible water pump.  
Both pumps will be able to draft water from the Bay, reservoirs, or other water sources.  These 
new hose tenders could be connected together to carry water over many miles of the City.  The 
SFFD estimates these new PWSS vehicles, fully equipped with hoses and appliances would cost 
approximately $1 million per vehicle.94   

Given the time required to build or extend a HP pipeline system, acquiring additional PWSS 
hose tenders is a practical intermediate step to enhance fire protection throughout the City.  The 
SFFD advised the Civil Grand Jury that additional PWSS hose tenders could be acquired and in 
service within a year or so, or at the outside two years.  The failure to obtain grant monies should 
not stop the City from making this important investment in public safety.  

Although the Civil Grand Jury recommends immediately replacing and expanding PWSS 
units, this is not a long-term solution.  A successful PWSS deployment requires a nearby water 
source, and personnel to unwind a mile of heavy, five-inch-diameter hose through potentially 

                                                 
91  Applied Technology Council (ATC) ATC-52-2, Here Today–Here Tomorrow: The Road to Earthquake 

Resilience in San Francisco, A Community Action Plan for Seismic Safety (2010), prepared for the Department of 
Building Inspection, CCSF, under the (CAPSS) Project, at pp. 53-54, 
https://sfgov.org/esip/sites/default/files/FileCenter/Documents/9757-atc522.pdf 

 
92  CS-199, https://www.sfwater.org/Modules/ShowDocument.aspx?documentid=5055 at p. 85.  Although this 

report referred to the PWSS as an investment in the colloquial sense, the PWSS is not a fixed asset and thus does not 
involve a capital expenditure.  As such, purchasing new hose tenders will need to come from city funds, not bonds.  
The Civil Grand Jury nevertheless believes that acquiring more PWSS hose tenders is long overdue. 

 
93  Information provided by SFFD.  The City’s budget process is of course ongoing.  It is therefore uncertain 

whether the Board of Supervisors will approve sufficient funding for the four new units or conversely whether the 
Board of Supervisors will increase the funding for purchasing new PWSS units.  We also understand that a request 
for funding for PWSS hose tenders has been made to state officials, but at this time the SFFD does not know if that 
request has been approved. 

 
94  Information provided by SFFD. 
 

https://sfgov.org/esip/sites/default/files/FileCenter/Documents/9757-atc522.pdf
https://www.sfwater.org/Modules/ShowDocument.aspx?documentid=5055
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congested and damaged city streets. 95  Moreover, although hose tenders can draft water from the 
Bay, they are not designed for use in the ocean – the only unlimited water source on the west 
side of the City.96  Given these challenges, PWSS is essentially an important but temporary 
“Plan B.” 

 

G.  Efforts to Expand the High-Pressure AWSS Need to Be 
Accelerated 

 
As discussed in Section B above, the USGS estimates there is a 72 percent chance of a 6.7 or 

greater magnitude earthquake striking the Bay Area before 2043.97  In early April of 2019, 
USGS researchers issued a new study warning that “the next 100 years of California earthquakes 
along [the San Andreas, San Jacinto and Hayward] faults could be a busy one.”98  Each year we 
delay construction of an expanded HP AWSS we are gambling, pushing our luck that a major 
earthquake won’t hit before we’re ready. 

City departments, including the SFPUC, which assumed jurisdiction over the operation and 
maintenance of the AWSS from the SFFD in 2010, have been analyzing the reliability of the 
EFWS and the possible expansion of the HP AWSS for over a decade.99  An analysis in 2009 
indicated that the EFWS was “47% reliable, and thus only able to provide about half of the water 
needed for city-wide firefighting following a 7.8 earthquake.”100  In actuality, and as discussed in 
Section I below,101 the SFPUC’s consultant’s metric is overly optimistic: a 50% score really 
means that we will have about half of the water needed to meet median firefighting demands 
following a 7.8-magnitude earthquake.  Put differently, if the firefighting demands are above the 
median estimate, this analysis indicates that even with a score of 99% there will be insufficient 
water to meet the demand.  

                                                 
95  Metcalf & Eddy (2009), http://s3-us-west-2.amazonaws.com/ucldc-nuxeo-ref-media/b2754026-dded-4ee6-

b24c-2cf837f3bc00, at pp. 4-5; information provided by SFFD. 
 
96   According to the SFFD, there is no known SFFD access to the ocean on the western side of the City, but 

SFFD is continuing to investigate potential access areas where it might be able to use a PWSS unit. 
 
97  See USGS, Earthquake Outlook for the San Francisco Bay Region 2014–2043, Fact Sheet 2016-3020, 

https://pubs.usgs.gov/fs/2016/3020/fs20163020.pdf.  
 
98  See California’s Current Earthquake Hiatus is an Unlikely Pause, Seismological Society of America, 

published April 3, 2019, https://www.seismosoc.org/news/californias-current-earthquake-hiatus-is-an-unlikely-
pause/, printed on April 5, 2019. 

 
99  See e.g., Metcalf & Eddy (2009), http://s3-us-west-2.amazonaws.com/ucldc-nuxeo-ref-media/b2754026-

dded-4ee6-b24c-2cf837f3bc00, CS-199 (2014), 
https://www.sfwater.org/Modules/ShowDocument.aspx?documentid=5055, CS-229 (2015), 
https://sfwater.org/Modules/ShowDocument.aspx?documentid=8246, 2018 Westside Options Analysis (2018), 
https://www.sfwater.org/modules/showdocument.aspx?documentid=11740, among other reports. 

 
100  SFPUC FAQ, Question No. 3, https://sfwater.org/modules/showdocument.aspx?documentid=11507 and 

attached as Appendix N. 
 
101  See pages 35-36 below. 

http://s3-us-west-2.amazonaws.com/ucldc-nuxeo-ref-media/b2754026-dded-4ee6-b24c-2cf837f3bc00
http://s3-us-west-2.amazonaws.com/ucldc-nuxeo-ref-media/b2754026-dded-4ee6-b24c-2cf837f3bc00
https://pubs.usgs.gov/fs/2016/3020/fs20163020.pdf
https://www.seismosoc.org/news/californias-current-earthquake-hiatus-is-an-unlikely-pause/
https://www.seismosoc.org/news/californias-current-earthquake-hiatus-is-an-unlikely-pause/
http://s3-us-west-2.amazonaws.com/ucldc-nuxeo-ref-media/b2754026-dded-4ee6-b24c-2cf837f3bc00
http://s3-us-west-2.amazonaws.com/ucldc-nuxeo-ref-media/b2754026-dded-4ee6-b24c-2cf837f3bc00
https://www.sfwater.org/Modules/ShowDocument.aspx?documentid=5055
https://sfwater.org/Modules/ShowDocument.aspx?documentid=8246
https://www.sfwater.org/modules/showdocument.aspx?documentid=11740
https://sfwater.org/modules/showdocument.aspx?documentid=11507
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Figure 5, below, shows EFWS reliability by so-called Fire Response Areas (FRAs)102 as of 
2010, i.e., prior to recent improvements. 

 
Figure 5 

Map of EFWS Reliability Scores by FRA as of 2010103 

 
 
Figure 5 shows that as of 2010 the majority of the City scored below 50%, and in some cases 

far below.  In 2010 and again in 2014, voters approved Earthquake Safety and Emergency 
Response (ESER) Bonds.  The 2010 ESER bonds provided approximately $102 million for the 
EFWS, and the 2014 ESER bonds provided $54 million.  The money was spent on assessing the 
existing HP AWSS, rehabilitating and upgrading core facilities (existing water storage tanks, 
pipelines, salt-water pumping stations) that needed seismic strengthening or other repairs or 
improvements, adding 30 cisterns, and other tasks.104  

                                                 
102  The SFFD divides the City into 46 areas for initial alarm response, also referred to as Fire Response Areas 

or FRAs.  A map showing the different FRAs is attached as Appendix J. 
 
103  Map supplied by SFPUC.  Identical map, except for legend, in AECOM / AGS, JV, Auxiliary Water Supply 

System Planning Study Summary, https://sfwater.org/Modules/ShowDocument.aspx?documentid=4907 at p.3.   
 
104  A February 26, 2019 status list provided by the SFPUC for the various projects undertaken pursuant to the 

2014 and 2014 ESER bonds, showing which are in planning, in design, in construction, complete, canceled or 
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The result has been significantly improved EFWS reliability scores, as shown by Figure 6: 
 

Figure 6 
Map of EFWS Reliability Scores by FRA After 2010 and 2014 ESER Bond Work 

Completed 105 
 

 
 

The SFPUC has performed important work in analyzing what needs to be done and by 
repairing existing facilities.  But today, nine years after the 2010 CAPSS report called for action 
as soon as possible, 16 years after the 2002-2003 Civil Grand Jury called for expanding the HP 
AWSS to the entire City, almost 33 years after the 1986 Fire Protection Bonds Analysis stating 

                                                                                                                                                             
postponed is attached as Appendix O.  See also Earthquake Safety and Emergency Response (ESER) Bond, 
Citizens’ General Obligation Bond Oversight Committee Reports & Quarterly Reports, found 
at  http://www.sfearthquakesafety.org/eser-reports.html 

 
105  This map assumes completion of work in progress, which is expected by late 2020 according to the SFPUC.  

The SFPUC has retained outside experts to update the anticipated water demands by FRA but that work has not been 
completed. 
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the improvements would include extending the HP AWSS and installation of a HP pump station 
at Lake Merced, and over a hundred years after the AWSS system was first built, we are still 
decades away from reliably protecting all neighborhoods.   

Over the past year, the SFPUC has made substantial progress in developing plans to improve 
EFWS on the west side.  Specifically, the SFPUC and the SFFD propose to develop a new, 
separate AWSS system using potable water (“Potable AWSS”) for the western part of the City.  
The Potable AWSS approach contemplates a dual-purpose pipeline, independent from the 
existing HP AWSS network.106  The Potable AWSS would function as a potable water 
transmission main during normal operations and would provide HP emergency firefighting water 
supply for major fires.  The new pipeline would provide “daily reliability and water quality 
benefits as well as a post-earthquake potable water supply to the Richmond and Sunset 
districts”,107 but in the event of an earthquake or other emergency, the transmission main would 
automatically be isolated from the remainder of the potable distribution system and converted to 
a dedicated HP system, similar to the existing or conventional AWSS.108  To increase reliability, 
the new pipeline would be made of modern, seismically reliable material.109   

The SFPUC currently anticipates having approximately $195 million,110 from water rates and 
from an expected 2020 ESER bond (assuming voter approval), to spend on extending the HP 
AWSS and improving EFWS reliability over the next five to seven years.111  The current Potable 
AWSS proposal is divided into two phases, as the projected $195 million is insufficient to 

                                                 
106  2018 Westside Options Analysis, 

https://www.sfwater.org/modules/showdocument.aspx?documentid=11740 at pp. 7, 10, 13. 
 
107  Id., at p. 8.  The Potable AWSS would eliminate the need for a project that the SFPUC had been planning to 

supply potable water to the Richmond District, saving up to $30 million.  Id.  Today the potable water supply to the 
Richmond District depends on two transmission mains that run north from the Sunset District.  One of those mains 
was built in 1915.  The other was recently replaced with a ductile iron main.  The Potable AWSS would provide a 
third transmission main, built with modern earthquake resistant pipe.  Id., at p. 13.   

 
108  A detailed description of the Potable AWSS concept can be found in CS-199, 

https://www.sfwater.org/Modules/ShowDocument.aspx?documentid=5055, CS-229,  
https://sfwater.org/Modules/ShowDocument.aspx?documentid=8246, and 2018 Westside Options Analysis, 
https://www.sfwater.org/modules/showdocument.aspx?documentid=11740.  The actual proposal has evolved over 
time, so the alignment discussed in those 2014, 2015 and 2018 reports has changed, as have the water sources.  This 
plan is still under review and the alignment may well change again before the plan is finalized and ready for any 
required public hearings or environmental or other review.  But the underlying concept of a Potable AWSS and how 
it would operate remains the same.  

 
109  New pipe would be so-called Earthquake Resistant Ductile Iron Pipe (ERDIP), the most seismically reliable 

pipe available.  ERDIP pipe performed admirably in several recent Japanese earthquakes See Scawthorn 2018 
memo, https://www.sfwater.org/modules/showdocument.aspx?documentid=11740 at p. 6, re ERDIP pipe. 

 
110  Information supplied by the SFPUC.  The $195 million is adjusted for inflation as the build out will occur 

over several years.  This is roughly equivalent to $160 million in 2018 dollars according to the SFPUC. 
 
111  Meetings with SFPUC representatives.  The Board of Supervisors approved the 2020-2029 ten-year Capital 

Plan at its April 30, 2019 meeting.  See https://sfbos.org/sites/default/files/bag043019_minutes.pdf .  The new ten-
year Capital Plan can be found at http://onesanfrancisco.org/the-new-plan/overview . 
 

https://www.sfwater.org/modules/showdocument.aspx?documentid=11740
https://www.sfwater.org/Modules/ShowDocument.aspx?documentid=5055
https://sfwater.org/Modules/ShowDocument.aspx?documentid=8246
https://www.sfwater.org/modules/showdocument.aspx?documentid=11740
https://www.sfwater.org/modules/showdocument.aspx?documentid=11740
https://sfbos.org/sites/default/files/bag043019_minutes.pdf
http://onesanfrancisco.org/the-new-plan/overview
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complete the entire project.  Phase 1 involves adding approximately 8.6 miles of new pipe.112  A 
conceptual potential pipe alignment would extend north from Lake Merced along the west side, 
through the western portion of the Sunset and Richmond districts, and then have two pipelines 
head east, one immediately south of the Presidio and one in the southern Richmond district.113   

A conceptual potential alignment of both Phase 1 and Phase 2 is shown in Figure 7 below:114  
 

Figure 7 
Conceptual Potential Alignment for Potable West Side AWSS 

 

 

                                                 
112  Information provided by SFPUC.  The phasing and the potential, proposed or conceptual alignment 

discussed above and on the following pages are still in the planning stages and are subject to change.  Detailed 
designs have not yet been completed, much technical analysis remains to be done, and the project has not yet 
undergone environmental reviews. 

 
113  The current furthest west AWSS pipeline is located east of Park Presidio Boulevard. 
 
114  Provided by the SFPUC on April 10, 2019.  See footnote 121 on page 32. 
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The Potable AWSS pipeline network would tie into an existing, recently seismically 
reinforced, potable 60-inch transmission main, providing a source for normal, potable-water 
operations.115  The proposed Phase 1 also includes adding a new HP pumping station at Lake 
Merced.116  Although the water in Lake Merced is deemed non-potable, Lake Merced contains 
approximately a billion gallons or more, making it an excellent source of water for emergency 
firefighting purposes.117  

The SFPUC and SFFD’s future west side plans (Phase 2) include an additional 5.6 miles of 
pipeline for better coverage and potentially an additional pumping station at Sunset Reservoir, 
for another source in case of a broken pipe or other emergency.118  However, the SFPUC and the 
SFFD do not anticipate having the additional approximately $120 million119 needed to complete 
that portion of their plan until the next round of ESER bonds, which may not be for another five 
to seven years or even longer.120 

Unfortunately, the Potable AWSS on the west side only addresses the EFWS deficits on the 
west side of the City.  Many other City neighborhoods along its southern part, from Park Merced 
in the west to Visitacion Valley in the east, will be no closer to having a multi-sourced, 
seismically reliable HP AWSS or substantially enhancing their neighborhood’s EFWS even if 
this westside Potable AWSS plan moves forward.   

                                                 
115  According to the SFPUC, this transmission main connects to both (a) the Crystal Springs Reservoir in San 

Mateo County and to the 9’6” Crystal Springs Bypass tunnel, which is supplied by Calaveras Reservoir, San 
Antonio Reservoir, and the SFPUC’s upcountry water sources (Hetch Hetchy, Don Pedro, etc.).  These potable 
water sources were seismically reinforced by the SFPUC’s Water System Improvement Program (WSIP), a $4.8 
billion program to improve water system reliability, including seismic reliability.  See SFPUC webpage on WSIP, 
https://www.sfwater.org/index.aspx?page=114 . 

 
116  Like the conceptual potential pipeline alignment, the size, location and design of any new pumping station is 

at present unknown and uncertain.  The Civil Grand Jury understands that the Potable AWSS project is currently 
moving forward with design, technical studies, environmental and management reviews, but is of course also 
dependent upon approval of necessary funding. 

 
117  Information provided by SFPUC; see also V. Matuk and N. Salcedo, Lake Merced Hydrology and Water 

Quality, http://online.sfsu.edu/bholzman/LakeMerced/water.htm (“Estimates of the capacity of the lake also vary 
greatly from a low of 768 million gallons to high of 1.93 billion gallons.”).  The Sunset pumping station shown in 
the figure on the preceding page is being considered as a potential part of Phase 2. 

 
118  Per the SPFUC, the Sunset Reservoir Pumping Station will also be connected to a seismically reinforced, 

potable 54-inch transmission main.  Unlike the northeast quadrant, where the AWSS pipeline system is a grid and 
thus provides an excellent measure of redundant support in case of a broken pipe, the proposed Potable AWSS 
would not be a grid.  The lack of redundant pipelines creates a somewhat higher level of risk.  However the use of 
modern ERDIP significantly reduces the risk of pipeline failure, and having redundant water sources provides 
additional comfort as it would enable back-feeding and reduces the risk of a potential single point of failure.  2018 
Westside Options Analysis, https://www.sfwater.org/modules/showdocument.aspx?documentid=11740 at p. 37. 

 
119  This cost estimate is in 2018 dollars.  Unless otherwise stated, all cost estimates provided by the SFPUC, 

SFFD and SFDPW to the Civil Grand Jury for work on the EFWS system and discussed in this report are in 2018 
dollars. 

 
120  Even if new bonds are issued in five to seven years, design and construction of the new pipelines and new 

pumping station would take several more years. 
 

https://www.sfwater.org/index.aspx?page=114
https://www.sfwater.org/modules/showdocument.aspx?documentid=11740
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The limited scope of the SFPUC’s current plans is the result of budgetary constraints.  The 
Mayor and the Board of Supervisors determine what bond proposals are placed before the voters, 
how frequently, and what is included.  The SFPUC and the SFFD must operate within the 
financial constraints they are given. 

The SFPUC has rough estimates showing that extending the high-pressure AWSS throughout 
the City–or building separate but functionally equivalent Potable AWSS systems in areas without 
a HP AWSS–will cost approximately $500 million in addition to the funds already targeted for 
Phase 1 of the Potable West Side system, as discussed above.121  The SFPUC is not presently 
planning a programmatic City-wide expansion; it merely has developed a rough list of possible 
projects for various parts of the City that are not presently served by the HP AWSS (as well as 
other projects to reinforce or otherwise improve the HP AWSS system in those areas that are 
currently served by the HP AWSS).122   

This roughly $500 million estimate is a huge amount of money, but as discussed in Section A 
above, the risk of incurring the costs from a major, inadequately-fought fire is far greater.   

First and foremost is the risk to human life.  In 1906, an estimated 3,000 people lost their 
lives, and 225,000 were left homeless.  The City is obviously much better prepared today, with 

                                                 
121  See “Candidate EFWS Projects” list dated May 8, 2019, attached as Appendix P.  The actual total of 

projects related to system expansion is approximately $485 million, plus the $160 million for Phase 1 of the 
Westside project, for a total of $645 million.  We have rounded the $485 million up to $500 million for the sake of 
simplicity and in recognition of the fact that these are all very preliminary high level estimates. 

 
This Candidate EFWS Projects list is an internal SFPUC document:  it is a list of potential project alternatives 

provided by the SFPUC staff to the EFWS Management Oversight Committee.  The list contains potential projects 
that could be implemented in the future if approved by the EFWS Management Oversight Committee, if funding is 
made available, and if and when they go through the required environmental review.  Due to the preliminary nature 
of the list, some of the estimated costs on this candidate project list are merely planning level estimates and would 
likely change if the SFPUC decided to move forward with a detailed design for a given project.  Some of these 
projects, such as the Potable AWSS on the west side, are moving forward towards completion of design and 
technical studies and required environmental review based on management direction and the anticipated availability 
of funds.  However, others are still simply candidate project alternatives that management may never proceed with.   

 
This May 8 Candidate EFWS list also includes various proposals and potential projects to improve the seismic 

safety of the approximately 20 miles of HP AWSS pipes in the so-called infirm zones, as well other supply or 
proposed projects under consideration unrelated to any potential HP AWSS expansion.  May 8, 2019 Candidate 
EFWS Project list attached as Appendix P; see CS-199, 
https://www.sfwater.org/Modules/ShowDocument.aspx?documentid=5055 at p. 31 for a map of infirm zones. 

 
Although the original AWSS system was designed to be seismically strong, and to survive an earthquake, it was 

designed shortly after the 1906 earthquake and installed by 1913.  Most of the AWSS pipelines fared well during the 
Loma Prieta earthquake, although that was 60 miles away and not as big an earthquake as we will someday face.  
See, e.g., PEER 2011, Water Supply Following Earthquake, https://peer.berkeley.edu/sites/default/files/webpeer-
2011-08-charles_scawthorn.pdf at pp. 9-12.  Accordingly, no one knows for certain how the existing AWSS will 
fare in a major earthquake, especially in liquefaction areas or so-called infirm zones.  The infirm zone projects, 
which are estimated to cost $135 million, involve installing new, backbone ERDIP pipe in each infirm zone, so that 
even if the existing AWSS pipe fails there will be at least one reliable major high-pressure pipeline in each area.  
Information provided by SFPUC; see also Appendix P. 

 
122  The recently approved 2020-2029 ten-year Capital Plan does not designate nearly enough money for EFWS 

to complete a City-wide expansion of the HP AWSS system.  See http://onesanfrancisco.org/the-new-plan/overview  
  

https://www.sfwater.org/Modules/ShowDocument.aspx?documentid=5055
https://peer.berkeley.edu/sites/default/files/webpeer-2011-08-charles_scawthorn.pdf
https://peer.berkeley.edu/sites/default/files/webpeer-2011-08-charles_scawthorn.pdf
http://onesanfrancisco.org/the-new-plan/overview
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fire suppression systems, the existing HP AWSS, and modern building standards.  Yet the 2017 
North Bay fires and the 2018 Camp fire that destroyed the town of Paradise demonstrate how 
destructive and fast-moving fires can be under windy conditions. 123  In 1906, residents fled to 
the south and the west, to relatively uninhabited portions of the City that did not burn.  Today, 
the entire City is densely populated and there would literally be no place for residents, especially 
our many senior citizens, to run to escape a fast-moving conflagration. 

Second, in terms of property value, San Francisco has billions of dollars at risk.  As 
discussed in Section A of this report, and in particular Table 1, a 2010 report prepared for the 
City estimated the range of losses due to fire following an earthquake could exceed $10 billion 
for a 7.9-magnitude event – in 2010 dollars.  The damage estimates in Table 1 do not include 
business interruption losses, loss of tourism or loss of property tax revenues, all of which would 
undoubtedly be substantial.124 

The substantial increase in San Francisco property values over the last decade undoubtedly 
increases the potential losses.  In light of the dire consequences we face, the approximately $650 
million price tag to expand the HP AWSS throughout the City (which includes Phase 1 of the 
proposed Potable AWSS on the west side), seems well worth the expenditure.  

The Civil Grand Jury is not in a position to know whether each of the SFPUC’s potential 
projects is essential, how the costs will change after detailed design work, further studies and 
environmental reviews, or whether more cost-efficient approaches exist.  We are also not in a 
position to weigh the relative merits of the approximately $320 million in non-expansion-related 
projects on the SFPUC’s Candidate EFWS Projects list.125  But we do know that the current 
approach is taking too long.  The SFPUC itself estimates that build-out of the AWSS “would 
take ~ 35 years using current funding rate assuming 5 year bond cycle.”126   

The most recent public timeline provided by the SFPUC is in CS-199, and is moot as the 
various projects have evolved over time.  However, that timeline relies upon the issuance of 

                                                 
123  As discussed above, wind is a major factor in fire spread.  See, e.g., Kearns, F. and Moritz, M.,  The 

Conversation (November 16, 2018), https://theconversation.com/how-fierce-fall-and-winter-winds-help-fuel-
california-fires-106985;  Scawthorn 2010, Analysis of Fire Following Earthquake for San Francisco, 
http://www.sparisk.com/documents/SPASanFranciscoCAPSSFireFollowingEarthquakeOct2010.pdf at pp. 8-9, 15, 
18-19.  The 1923 Tokyo earthquake and subsequent fires are probably the most devastating in peacetime, with 
substantially greater loss of life (an estimated 140,000 killed) than the 1906 earthquake.  See Eidinger, J. Editor, Fire 
Following Earthquake, Revision 11 (2004), http://home.earthlink.net/~eidinger , downloaded from the internet on 
March 6, 2019 at pp. 1-2, 19-23; see also Great Tokyo Earthquake of 1923, at 
http://factsanddetails.com/japan/cat26/sub160/item2226.html.  Among the reasons for the devastation in Tokyo were 
winds of approximately 28 miles per hour at the time of the earthquake, with increasing wind throughout the day.  
Id. 

 
124  See CS-199, https://www.sfwater.org/Modules/ShowDocument.aspx?documentid=5055 at pp. 95-97. 
 
125  See May 8, 2019 Candidate EFWS Projects list, attached as Appendix P. 
 
126  SFPUC Emergency Firefighting Water System, Management Oversight Committee presentation dated 

March 4, 2019, at p. 32.  The City is not committed to a five year bond cycle, so it could be even longer, although 
the increased level of funding in the proposed 2020 ESER bond indicates that things may be moving more rapidly. 

 

https://theconversation.com/how-fierce-fall-and-winter-winds-help-fuel-california-fires-106985
https://theconversation.com/how-fierce-fall-and-winter-winds-help-fuel-california-fires-106985
http://www.sparisk.com/documents/SPASanFranciscoCAPSSFireFollowingEarthquakeOct2010.pdf
http://home.earthlink.net/%7Eeidinger
http://factsanddetails.com/japan/cat26/sub160/item2226.html
https://www.sfwater.org/Modules/ShowDocument.aspx?documentid=5055
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ESER bonds every five to seven years, through and including a 2045 bond issuance, such that 
work would not be completed until 2049.127 

Either way, this means that areas of our City, such as District 11, would not be as well 
protected as other areas, and would not have a HP AWSS in place if, as predicted by the USGS, 
a major earthquake hits the Bay Area before 2043.  

Accordingly, the Civil Grand Jury recommends a major acceleration of these efforts, such 
that all areas of the City are protected by a seismically sound, multi-sourced, HP emergency 
water firefighting system within 15 years, i.e., by no later than 2034. 

 
H.  The Bottom Line:  Act Fast, but Ensure Redundancy 
 
Among the most important factors in designing an EFWS is redundancy.  This is true 

whether the City chooses to extend the existing AWSS or to adopt a different approach.  
Regardless of the specific plan, there must be multiple, redundant sources of water such that if 
one source fails or a pipe breaks, firefighters have other means to obtain necessary water 
supplies. 

In the Loma Prieta earthquake the Marina district was saved by the combination of the PWSS 
and a fireboat, or “the backup to the backup.”128  Unpredictable stuff happens, especially in a 
major earthquake, and redundancy is necessary.129  This means not just looped pipe systems but 
also multiple sources of water.  One of the great ironies of the 1906 earthquake is that San 
Francisco is surrounded by water yet it burned due to a lack of water.   

The original HP AWSS was designed with both a redundant water supply and a gridded main 
system.130  The system in the northeast quadrant of the City “seeks high post-earthquake 

                                                 
127  Figure 5-1, Preferred Alternative Planning Level Schedule, from CS-199, 

https://www.sfwater.org/Modules/ShowDocument.aspx?documentid=5055 at p. 71, and attached as Appendix R. 
 
128  See Scawthorn, C., Porter, K., and Blackburn, F., Performance of Emergency-Response Services After the 

Earthquake, chapter in The Loma Prieta, California, Earthquake of October 17, 1989, Marina District, T.D. 
O’Rourke editor, USGS Professional Paper 1551-F (1992);  Scawthorn, C. and Blackburn, F., Performance of the 
San Francisco Auxiliary and Portable Water Supply Systems in the 17 October 1989 Loma Prieta Earthquake, 
presented at Fourth U.S. National Conference on Earthquake Engineering May 20-24, 1990, and provided by 
SFPUC;  Blackburn, F., Report on Firefighting Requirements Following Earthquake and Current Proposals by the 
SFPUC (2018). 

 
129  See, e.g., Metcalf & Eddy, http://s3-us-west-2.amazonaws.com/ucldc-nuxeo-ref-media/b2754026-dded-

4ee6-b24c-2cf837f3bc00 at p. 20;  CS-199, at p. 11 (“Multiple redundancies in fire water supply systems are 
necessary.”), https://www.sfwater.org/Modules/ShowDocument.aspx?documentid=5055 

 
130  2018 Westside Options Analysis, 

https://www.sfwater.org/modules/showdocument.aspx?documentid=11740 at p. 37. 
 

https://www.sfwater.org/Modules/ShowDocument.aspx?documentid=5055
http://s3-us-west-2.amazonaws.com/ucldc-nuxeo-ref-media/b2754026-dded-4ee6-b24c-2cf837f3bc00
http://s3-us-west-2.amazonaws.com/ucldc-nuxeo-ref-media/b2754026-dded-4ee6-b24c-2cf837f3bc00
https://www.sfwater.org/Modules/ShowDocument.aspx?documentid=5055
https://www.sfwater.org/modules/showdocument.aspx?documentid=11740
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reliability via multiple sources of supply.”131  Those sources include two above-ground storage 
tanks, a reservoir, two salt-water pumping stations, plus several fire boat manifolds if needed.132 

Many citizens have called for installing a salt-water pump station or stations on the west side, 
arguing that the ocean provides an unlimited source of water.133  A salt-water pump station north 
of Golden Gate Park would also provide geographic diversity of water sources, as the other 
proposed pumping stations and HP water sources are all south of Golden Gate Park.  Dr. 
Scawthorn, the City’s consultant, has asserted that a salt-water pump station on the west side 
“would be very beneficial.”134  

The Civil Grand Jury recognizes that this may raise environmental and other issues, and may 
or may not be necessary in light of the potential use of Lake Merced.135  Nevertheless, the Civil 
Grand Jury strongly believes in having redundant and geographically diversified water sources, 
and developing a robust water source in the northwest quadrant of the City seems to us to be 
beneficial.  Other areas of the City have added protection from the SFFD’s four fireboats, which 
can be connected to the PWSS to provide an alternate water supply, as in Loma Prieta.  
Unfortunately, fireboats are not designed to work in the open water of the Pacific Ocean, and 
PWSS hose tenders cannot practically drive onto beaches to draft water from the ocean.136  For 
these reasons, a salt-water pumping station on the west side seems particularly appropriate.  

The need for further EFWS projects is underscored by two additional considerations, 
discussed more fully below.  First, the reliability scores cited in the SFPUC’s consultant’s reports 
over-state how effective our current plans are likely to be upon completion.  Second, these scores 
– and our safety – are predicated on being able to properly maintain and operate the existing 
AWSS assets, especially critical assets, so they are ready when needed.  
  

                                                 
131  Scawthorn 2018 memo, https://www.sfwater.org/modules/showdocument.aspx?documentid=11740 at p. 2. 
 
132  CS-199, https://www.sfwater.org/Modules/ShowDocument.aspx?documentid=5055 , at pp. 7-8. 
 
133  Pendergast, T, Plan to Protect Neighborhood Abandoned, Richmond Review (November 2017), 

https://sfrichmondreview.com/2017/11/02/plan-to-protect-neighborhoods-abandoned/ ;  Fracassa, D, SF Moves to 
Build Water System to Fight Fires for When the Worst Hits, San Francisco Chronicle (February 11, 2018), 
https://www.sfchronicle.com/politics/article/SF-moves-to-build-water-system-to-fight-fires-12605847.php ;  
Doudiet, T., Commentary–Sound the Fire Alarm!, Richmond Review / Sunset Beacon (November 3, 2017), 
https://sfrichmondreview.com/2017/11/03/commentary-thomas-w-doudiet/ ;  Wuerfel, N., Commentary–SFPUC 
Misleads Public, Richmond Review / Sunset Beacon (November 13, 2018), 
https://sfrichmondreview.com/2018/11/13/commentary-nancy-wuerfel-2/ .  

 
134  Scawthorn 2018 memo, https://www.sfwater.org/modules/showdocument.aspx?documentid=11740, at p. 7.  
 
135  Any plan to add a salt-water pump station would need to be responsive to concerns about reducing or even 

eliminating if possible any impacts on marine life. 
 
136  Information provided by the SFFD. 
 

https://www.sfwater.org/modules/showdocument.aspx?documentid=11740
https://www.sfwater.org/Modules/ShowDocument.aspx?documentid=5055
https://sfrichmondreview.com/2017/11/02/plan-to-protect-neighborhoods-abandoned/
https://www.sfchronicle.com/politics/article/SF-moves-to-build-water-system-to-fight-fires-12605847.php
https://sfrichmondreview.com/2017/11/03/commentary-thomas-w-doudiet/
https://sfrichmondreview.com/2018/11/13/commentary-nancy-wuerfel-2/
https://www.sfwater.org/modules/showdocument.aspx?documentid=11740
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I.  Current FRA Reliability Scores Promote Overconfidence  
 
The SFPUC’s and the SFFD’s goal is to provide a certain Level of Service (LOS) for 

emergency firefighting water supply throughout the City.  In particular, the SFPUC has 
articulated the following LOS objective:   

AWSS will reliably provide water to supply the “probable fire demands” after a 
magnitude 7.8 San Andreas earthquake. Each FRA will have a minimum of 50% 
reliable water supply to meet probable fire demands.  The Citywide average will 
be a minimum of 90% reliable water supply to meet probable fire demands.137   

The Civil Grand Jury agrees with the goal that the City should be prepared to fight fires 
following a magnitude 7.8 San Andreas earthquake.  However, we are concerned with the 
current measures of “reliability.”  As discussed below, the “reliability scores” being used by the 
City create a misleadingly optimistic impression and imply a false precision.  

As explained in CS-199, “[i]n the context of this study, reliability is defined as the 
percentage of the water demand met by AWSS high-pressure system and other sources.”138  Put 
differently, the reliability score methodology “does not actually represent an estimate of 
reliability but is a ratio of the EFWS capacity and demand.”139   

The ratio of capacity and demand is a useful measure, but the scores being used are overly 
optimistic in that the estimated “demand” used is the median estimated demand.140  By 
definition, half the time one would expect worse conditions and therefore greater demand for 
water to fight fires.  Using a demand estimate that is by definition insufficient half the time is not 
truly preparing for a repeat of the 1906 earthquake. 

The problem of using the median demand is exacerbated by the wide variation in the 
potential number of fires, fire size, and water demands.141  As just one example, San Francisco 
was lucky that there was little to no wind during the Loma Prieta earthquake.  Yet as any resident 
of our City knows, the City often experiences significant wind conditions.   

Another problem with the reliability scores is that they ignore where in the FRA a fire is, as 
well as the size of each FRA.  For example, the southeastern portion of the City has several 
geographically large FRAs.142  Although water may be able get to the northern part of a 
particular FRA, the southern part of that FRA may not be as well protected.  In addition, the 

                                                 
137  2018 Westside Options Analysis, at p. 7, 

https://www.sfwater.org/modules/showdocument.aspx?documentid=117400 ; CS-199, at p. 102, 
https://www.sfwater.org/Modules/ShowDocument.aspx?documentid=5055 .  

 
138  CS-199, at p. ix, https://www.sfwater.org/Modules/ShowDocument.aspx?documentid=5055. 
 
139  Scawthorn 2018 memo, at p. 6, https://www.sfwater.org/modules/showdocument.aspx?documentid=11740. 
 
140  Id., at p. 5. 
  
141  Id., at p. 5. 
 
142  See map of FRAs, attached as Appendix J. 
 

https://www.sfwater.org/modules/showdocument.aspx?documentid=117400
https://www.sfwater.org/Modules/ShowDocument.aspx?documentid=5055
https://www.sfwater.org/Modules/ShowDocument.aspx?documentid=5055
https://www.sfwater.org/modules/showdocument.aspx?documentid=11740
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demand represents the water supply need for an entire FRA, and the scores assume that the 
SFFD “would utilize the Portable Water Supply System (PWSS) or engine relays to distribute 
the water supply within the FRA to the actual ignition locations.”143  This is an unrealistic 
assumption, given the City’s current inventory of only five old PWSS hose tenders, and the 
likely demand on fire engines in a major earthquake with a multitude of fires.  

The SFPUC is in the process of analyzing potential EFWS demands on a more detailed level, 
and has shared some of the preliminary results with the Civil Grand Jury.  The Civil Grand Jury 
supports this approach and recommends that the SFPUC continue its efforts to make a more 
detailed analysis of emergency firefighting water needs (including above-the-median needs) by 
neighborhood, and not just by FRA. 

 
 
J.  Maintenance and Training Issues  

 
1. Maintenance Issues 

AWSS assets must be well maintained in order to be operational during an emergency.  
A 2014 study prepared for the SFPUC by its outside consultants AECOM/AGS, a Joint Venture 
found “maintenance deficiencies” because routine maintenance plans had not been established 
for all AWSS assets.  Instead, maintenance was being performed on an “as needed” basis.144  

During our investigation, the Civil Grand Jury learned that the SFPUC has not developed a 
number of the routine maintenance plans recommended in the 2014 report.145  The SFPUC 
assured us that it has done a good job at maintaining AWSS, and disagrees with some of the 
recommendations in that 2014 report.  Nevertheless, the SFPUC has yet to develop routine 
maintenance plans for some important AWSS assets.  

As an example, the report recommended the SFPUC adopt plans to regularly exercise all 
AWSS system valves.146  In response, the SFPUC expressed a “goal” to exercise critical valves 
every two years.147  It has defined “critical valves” to include only 66 out of the approximately 
1,685 valves in the HP AWSS system.148  SFPUC personnel acknowledge that its current 
approach is not a “best practice,” and that valves should likely be exercised on a regular basis.  
SFPUC personnel also acknowledge that its definition of what constitutes a “critical” valve 
requiring more frequent testing is probably too narrow.149   

                                                 
143  2018 Westside Options Analysis, at p. 37, 

https://www.sfwater.org/modules/showdocument.aspx?documentid=11740. 
 
144  CS-199, https://www.sfwater.org/Modules/ShowDocument.aspx?documentid=5055 at pp. 15-16, 24-26. 
 
145  Information provided by SFPUC. 
 
146  CS-199, https://www.sfwater.org/Modules/ShowDocument.aspx?documentid=5055 at p. 25. 
 
147  Information provided by SFPUC.  
 
148  Ibid. 
 
149  Interviews with SFPUC personnel. 

https://www.sfwater.org/modules/showdocument.aspx?documentid=11740
https://www.sfwater.org/Modules/ShowDocument.aspx?documentid=5055
https://www.sfwater.org/Modules/ShowDocument.aspx?documentid=5055
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In another instance, the 2014 report recommended that all suction connections be cleaned on 
a regular basis.150  The SFPUC noted that suction connections were cleaned in 2014, but that the 
agency had not adopted a routine maintenance plan.151  

Now that the SFPUC has had time to focus on the condition of the AWSS, the Civil Grand 
Jury recommends that it utilize “best practices” for the maintenance of AWSS assets, including 
valves and suction connections, and that the SFPUC, with the help of the SFFD, redefine which 
valves in the system are “critical,” and, therefore, require more attention and priority in its 
maintenance plans. 

 

2. Coordinated Training and Drills 
 

Another recommendation in CS-199, the 2014 report prepared for the SFPUC by its outside 
consultant AECOM/AGS, a Joint Venture, was that the SFPUC “prepare an emergency response 
program and conduct training exercise [sic].”152  The report also recommended that SFPUC staff 
be trained on the AWSS system, including “communications, operational strategies,” and 
“emergency response requirements.”153  Both of these recommendations were given “high” 
priority, and assessed to entail “low” ongoing cost.154   

In 2015, the SFFD and the SFPUC entered into a Memorandum of Understanding (“MOU”) 
regarding the operation and maintenance of water-supply systems related to fire suppression.155  
In Section C, entitled “Coordinated Emergency Operations Between the SFWD and SFFD”, the 
MOU requires that “All members of the SFWD … must be trained in the AWSS and the AWSS 
SCADA system along with the SFFD Water Supply manual.”156  The MOU also specifies that 
“[t]he SFFD and the SFWD will collaborate for annual training on system operations and 
appropriate shut-down procedures during and after firefighting operations.”157  The MOU, 
therefore, requires the SFPUC and the SFFD to coordinate to train all SFWD personnel on the 

                                                                                                                                                             
 
150  CS-199, https://www.sfwater.org/Modules/ShowDocument.aspx?documentid=5055 , at pp. 15-16, 24-26, 

88, 135.  There are approximately35 suction connections along the bay that allow engine pumpers to draw by 
suction from the bay, and a suction line with low-pressure hydrants along Fulton St. that draws from lakes in Golden 
Gate Park.  Some of these suction connections are located on the bottom of the Bay and can be filled with silt or 
marine organisms that would interfere with water pumping. 

 
151  Interviews with SFPUC personnel. 
 
152  CS-199, https://www.sfwater.org/Modules/ShowDocument.aspx?documentid=5055 , at pp. x, 88. 
 
153  Ibid. 
 
154  Ibid.   
 
155  Memorandum of Understanding Regarding Operation and Maintenance of San Francisco Water Supply 

Systems Related to Fire Suppression, dated June 1, 2015 and signed in September 2015. 
 
156  Id., at Section C.1. 
   
157  Id., at Section C.3. 
 

https://www.sfwater.org/Modules/ShowDocument.aspx?documentid=5055
https://www.sfwater.org/Modules/ShowDocument.aspx?documentid=5055
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AWSS system and on other available water supply sources to fight fires in emergencies.  It also 
requires coordinated, annual training on emergency operation of the system.  

In 2017, the SFPUC updated its Emergency Response Plan.158  A review of the Plan, 
however, offers little detail on the type of exercise conducted or how often exercises might be 
conducted in the future.159  Similarly, although CS-199 identified the need for emergency 
training and a training exercise, CS-199 did not provide details as to the scope or frequency of 
any training exercises.  

In the past several years the SFFD and SFPUC have taken advantage of many opportunities 
for joint training concomitant with their joint operation and maintenance of AWSS assets.  For 
example, the two agencies test Pump Stations 1 and 2, on a monthly basis.  The agencies also 
meet after greater-alarm fires to discuss coordination, and how to improve operations in the field.  
In addition, the SFFD and SFPUC have, on occasion, conducted joint emergency trainings 
involving earthquake disaster scenarios.  In 2018, for example, they engaged in a “tabletop 
exercise” where high-level staff members were asked to respond to a hypothetical earthquake 
scenario to test their understanding of the emergency command structure.   

The SFPUC anticipates that it will repeat this joint tabletop exercise at least every other year, 
and that it will conduct larger-scale simulations of post-earthquake emergency response 
procedures with the SFFD within the next two years.  There is no formal document, however, 
outlining specific joint exercises or drills to be conducted by the two agencies.   

In the 1989 Loma Prieta earthquake, human error was cited by some as a reason why AWSS 
was not available to fight fires in the Marina.160  A 2011 survey of California fire and water 
agencies concluded, generally speaking, that “[f]ire and water department liaison is not very 
good” and that “[e]mergency firefighting water supply is not a focus.”161  Moreover, the report 
found that fire departments are not “regularly drilled for the very difficult task of moving water 
from the alternative water sources to the fire scene.”162   

The Civil Grand Jury believes that the City would be well served if the SFPUC and SFFD 
worked together to design and implement annual “hands-on” drills to make certain that their staff 
is prepared to use all available resources to fight fires after an earthquake.  Accordingly, the Civil 
Grand Jury recommends that the MOU between the SFPUC and the SFFD be amended to 
include a more detailed roadmap for emergency response exercises to be held, City-wide, 

                                                 
158  Information provided by SFPUC. 
 
159  City Distribution Department (CDD) Earthquake Response Plan (updated December 2017), 

https://sfpuc.sharefile.com/share/view/s77bd1c3318e4355b 
 
160  See, e.g., Scawthorn, C., Porter, K., and Blackburn, F., Performance of Emergency-Response Services After 

the Earthquake, chapter in The Loma Prieta, California, Earthquake of October 17, 1989, Marina District, T.D. 
O’Rourke editor, USGS Professional Paper 1551-F (1992). 

 
161  PEER 2011, Water Supply Following Earthquake, https://peer.berkeley.edu/sites/default/files/webpeer-

2011-08-charles_scawthorn.pdf at p. 75.  By contrast, both the SFPUC and the SFFD have indicated that they 
currently enjoy excellent communication. 

 
162  Id. 
 

https://sfpuc.sharefile.com/share/view/s77bd1c3318e4355b
https://peer.berkeley.edu/sites/default/files/webpeer-2011-08-charles_scawthorn.pdf%20at%20p.%2075
https://peer.berkeley.edu/sites/default/files/webpeer-2011-08-charles_scawthorn.pdf%20at%20p.%2075
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annually.  In addition to tabletop scenarios, these exercises should include hands-on field testing 
in the operation of AWSS assets and PWSS units.   

 

CONCLUSION 
Over one hundred years ago, our City was destroyed by fire following an earthquake.  

Luckily, our predecessors learned from this catastrophe.  They aggressively undertook to design, 
fund, and quickly build a supplemental emergency water supply system that provided firefighters 
with multiple options if one or more water sources were compromised – “belt and suspenders.”  
They gave us an excellent emergency water system to protect our wonderful, seismically 
vulnerable City.   

We have, however, long outgrown the protective reach of the system we inherited.  Now it is 
our turn to aggressively implement measures to extend protections to reach all San Francisco 
neighborhoods.  The time to act is now, before it is too late. 
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FINDINGS  

F1. Fires resulting from an earthquake represent a significant risk of widespread damage and 
potential loss of life in San Francisco.  

F2.  The municipal water supply system (MWSS) is highly vulnerable to damage from a major 
earthquake and is not a reliable source for water supply for firefighting after a major 
earthquake. 

F3. Approximately 30 cisterns have recently been added with funds from ESER bonds, but 
cisterns only have up to about an hour of water supply and thus do not provide sufficient 
water for fighting fires following a major earthquake. 

F4.  The City’s high-pressure emergency water supply system, known as the Auxiliary Water 
Supply System (AWSS), does not cover large parts of Supervisorial Districts 1, 4, 7 and 
11, roughly one-third of the City’s developed area. As a result, these districts are not 
adequately protected from fires after a major earthquake. 

F5. A high-pressure, multi-sourced, seismically safe emergency firefighting water supply will 
be costly but is essential to protect the City. 

F6. Unless the City increases funding levels, it will be several decades (i.e., after the USGS 
predicts one or more major earthquakes will occur) before the southern parts of the City 
have a high-pressure, multi-sourced, seismically safe emergency firefighting water supply. 

F7. The existing Portable Water Supply System (PWSS) inventory is inadequate.  Investing in 
more PWSS hose tenders would provide a relatively quick, cost-effective interim means to 
improve protection of the southern and western parts of the City until a high-pressure, 
multi-sourced, seismically safe emergency water supply can be developed in those areas. 

F8. Redundancy is an important feature of an emergency firefighting water system. 

F9. Current plans to extend protections to the western part of the City do not include any high-
pressure water sources north of Golden Gate Park. 

F10. The “reliability scores” being used by the SFPUC impart an overly optimistic impression 
of the protection provided. 

F11.  The City does not have a timeline to fund and complete development of a high-pressure, 
multi-sourced, seismically safe emergency water supply for all parts of the City, including 
poor neighborhoods that historically have not been as well protected as the downtown 
business district and many richer neighborhoods.   

F12. The SFPUC has not developed a number of the routine maintenance plans recommended in 
a 2014 report (CS-199), and has not adequately defined which AWSS valves are “critical” 
and therefore require increased attention. 
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F13. In the 2015 MOU between the SFFD and the SFPUC, the two agencies agreed to conduct 
joint AWSS trainings annually, but there is no formal protocol outlining specific joint 
AWSS exercises or drills using hypothetical disaster scenarios, such as a major earthquake. 
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RECOMMENDATIONS 

R1.  By no later than December 31, 2020, the Mayor, the SFPUC, the SFFD, and the Office of 
Resilience and Capital Planning should jointly present to the Board of Supervisors a 
detailed plan to ensure the City is well prepared to fight fires in all parts of San Francisco 
in the event of a 1906-magnitude (7.8) earthquake. 

R2. The plan discussed in Recommendation R1 should include a detailed proposal, including 
financing sources, for the installation within 15 years of a high-pressure, multi-sourced, 
seismically safe emergency water system for those parts of the City that don’t currently 
have one, i.e., by no later than June 30, 2034. 

R3. The Board of Supervisors should direct the Budget and Legislative Analyst to study 
through an equity lens and issue a report to the Board regarding (a) which areas of the City 
do not have sufficient water supplies for the anticipated demand for water to fight fires 
following a major earthquake similar in magnitude to the 1906 earthquake, and (b) options 
to address the issue in both the short term and the long term.  The Board should issue its 
request by no later than December 31, 2019, and the Budget and Legislative Analyst should 
complete its report by no later than December 31, 2020. 

R4. As interim measure, by no later than June 30, 2021, the City should purchase the 20 new 
PWSS hose tenders being requested by the SFFD, to replace and expand its currently 
inadequate inventory. 

R5.  The SFFD should strategically locate the majority of the PWSS hose tenders in areas that at 
present only have low-pressure hydrants and/or cisterns.  

R6. The SFPUC, the SFFD and the SF Department of the Environment should study adding 
salt-water pump stations to improve the redundancy of water sources, especially on the 
west side.  Findings and recommendations from this study should be presented to the Board 
of Supervisors by no later than June 30, 2021. 

R7. The SFPUC should (a) continue its efforts to complete a more detailed analysis of 
emergency firefighting water needs (including above-the-median needs) by neighborhood, 
and not just by FRA, and (b) present a completed analysis to the Board of Supervisors by 
no later than June 30, 2021. 

R8. By no later than June 30, 2022, the Mayor and the Board of Supervisors should analyze 
whether to propose a separate bond for the development of a high-pressure, multi-sourced, 
seismically safe emergency water system for those parts of the City that don’t currently 
have one, with a target date of completing construction by no later than June 30, 2034. 

R9. By no later than December 31, 2020 the SFPUC, with the advice and subject to the 
approval of the SFFD, should (a) implement “best practices” for the maintenance of AWSS 
assets, and (b) redefine which AWSS valves in the system are “critical,” and, therefore, 
require more attention and priority in the SFPUC’s maintenance plans.  
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R10. By no later than June 30, 2020, the 2015 MOU between the SFPUC and the SFFD should 
be amended to include a detailed roadmap for annual emergency response exercises, 
including simulated disaster and earthquake drills involving the AWSS and the PWSS. 
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REQUIRED RESPONSES 

Pursuant to Penal Code sections 933 and 933.05, the Civil Grand Jury requests responses as 
follows: 

From the following City and County agencies and departments within 60 days: 
● Office of the Mayor  

o Findings 4, 5, 6, and 11 
o Recommendations 1, 2, 4, and 8 

● General Manager, San Francisco Public Utilities Commission 
o Findings 2, 4, 5, 6, 8, 9, 10, 11, 12, and 13  
o Recommendations 1, 2, 6, 7, 9, and 10 

● Chief, San Francisco Fire Department 
o Findings 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, and 13 
o Recommendations 1, 2, 4, 5, 6, 7, and 10 

● Office of the City Administrator 
o Findings 6 and 11 
o Recommendations 1, 2 and 8 

● Chief Resilience Officer, Office of the City Administrator 
o Findings 6 and 11 
o Recommendations 1, 2 and 8 

● Director, San Francisco Department of the Environment 
o Recommendation 6 

● Budget and Legislative Analyst Office, Board of Supervisors 
o Findings 6 and 11 
o Recommendation 3 

 
 
From the Board of Supervisors and other governing bodies within 90 days: 
● Board of Supervisors 

o Findings 4, 5, 6 and 11 
o Recommendations 1, 2, 3, 4, 6, 7, and 8  

● San Francisco Public Utilities Commission 
o Findings 2, 4, 5, 6, 8, 9, 10, 11, and 12 
o Recommendations 1, 2, 6, 7, 9, and 10 

● San Francisco Fire Commission  
o Findings 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, and 11 
o Recommendations 1, 2, 4, 5, 6, 9 and 10 
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GLOSSARY AND TABLE OF ACRONYMS AND ABBREVIATIONS 
 

 
ATC Applied Technology Council.  A non-profit corporation whose mission is to 

develop and promote state-of-the-art, user-friendly engineering resources and 
applications for use in mitigating the effects of natural and other hazards on the 
built environment, and which prepared reports in 2010 for the City under the 
CAPSS Project.  

AWSS Auxiliary Water Supply System.  An independent emergency firefighting system 
built after the 1906 earthquake.  The AWSS at present consists of approximately 
135 miles of high-pressure (HP) pipelines, 230 cisterns, two above-ground storage 
tanks, a reservoir, and two salt-water pumping stations.  The AWSS HP pipelines 
can supply water at pressures up to 300 psi via hydrants with black, red or blue 
tops, depending upon location.   

CAPSS Community Action Plan for Seismic Safety.  According to the CAPSS website, 
CAPSS was started in the Department of Building Inspection beginning in 1998, 
and was a nine-year, $1 million study to understand, describe, and mitigate the 
risk San Francisco faces from earthquakes.  CAPSS produced an extensive 
analysis of potential earthquake impacts as well as community-supported 
recommendations to mitigate those impacts.  

CCSF City and County of San Francisco 

CDD City Distribution Division.  The division of the SFPUC responsible for 
maintenance of both the MWSS and the AWSS.  

DWSS Domestic Water Supply System, also referred to as the Municipal Water Supply 
System, MWSS, or the potable water system.  The SFPUC supplies potable 
(drinking) water throughout the City.  The MWSS (DWSS) is a low-pressure 
system, typically ranging between 50 and 70 psi.  The MWSS is also the primary 
supply for firefighting via fire hydrants with white tops. 

ERDIP Earthquake Resistant Ductile Iron Pipe.  A modern type of pipe that is believed to 
be earthquake resistant and that has been subjected to several major earthquakes 
in Japan without any observed failures. 

EFWS  Emergency Firefighting Water System.  All emergency sources of water and the 
means for delivering them.  Includes HP AWSS pipelines, cisterns, PWSS and 
fireboats.  

ESER Earthquake Safety and Emergency Response.  ESER bonds are generally issued 
every five to seven years to address to fund repairs and improvements to 
infrastructure that allow the City to respond more quickly and effectively to a 
major earthquake or other disaster. 
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FRA Fire Response Area.  The SFFD divides the City into 46 areas for initial alarm 
response, referred to as Fire Response Areas or FRAs. 

HP  High-pressure 

LOS Level of Service 

MOU A Memorandum of Understanding between the SFPUC and the SFFD Regarding 
Operation and Maintenance of San Francisco Water Supply Systems Related to 
Fire Suppression, dated June 1, 2015 and signed in September 2015. 

MWSS Municipal Water Supply System, also referred to as the Domestic Water Supply 
System, DWSS, or the potable water system.  The SFPUC supplies potable 
(drinking) water throughout the City.  The MWSS is a low-pressure system, 
typically ranging between 50 and 70 psi.  The MWSS is also the primary supply 
for firefighting via fire hydrants with white tops. 

PEER Pacific Earthquake Engineering Research Center   

PSI  Pounds per square inch 

PWSS Portable Water Supply System.  A mobile above-ground large (five-inch) 
diameter hose system transported on trucks (hose tenders).  A hose tender truck 
can carry approximately 5000 feet of five-inch hose.  A more thorough 
description is provided at pages 23-26.  The PWSS is not to be confused with the 
flexible water supply system, an idea for 12-inch diameter hoses that was 
abandoned as impractical. 

SCADA Supervisory Control and Data Acquisition.  A computer system for gathering and 
analyzing real time data.  SCADA systems are used to monitor and control a plant 
or equipment in industries such as telecommunications, water and waste control, 
energy, oil and gas refining and transportation. 

SFDPW San Francisco Department of Public Works 

SFFC San Francisco Fire Commission 

SFFD San Francisco Fire Department 

SFPUC San Francisco Public Utilities Commission 

SFWD San Francisco Water Department  

USGS United States Geological Survey 

WSIP Water System Improvement Program.  The WSIP is a $4.8 billion dollar, multi-
year program to upgrade the SFPUC's regional and local water systems.  The 
WSIP, which is over 96% complete, is one of the largest water infrastructure 
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programs in the nation and the largest infrastructure program ever undertaken by 
the City. 
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APPENDICES 

A. Table of Findings and Recommendations 
B. Table of Findings with Required Responses 
C. Table of Recommendations with Required Responses 
D. List of Reports Specifically Focusing on the City’s AWSS or PWSS 
E. List of Additional Reports Reviewed 
F. USGS, UCERF3: A New Earthquake Forecast for California’s Complex Fault System, 

Fact Sheet 2015-3009 (2015) https://pubs.usgs.gov/fs/2015/3009/pdf/fs2015-3009.pdf 
G. USGS, Earthquake Outlook for the San Francisco Bay Region 2014–2043, Fact Sheet 

2016-3020 (2016) (version 1.1), https://pubs.usgs.gov/fs/2016/3020/fs20163020.pdf    
H. Map of Existing EFWS, with HP AWSS, Cisterns and other Assets 
I. Map of Existing HP AWSS system 
J. Map of SFFD Fire Response Areas 
K. Abstract (page 2) from Scawthorn 2010, Analysis of Fire Following Earthquake for San 

Francisco, 
http://www.sparisk.com/documents/SPASanFranciscoCAPSSFireFollowingEarthquakeO
ct2010.pdf  

L. Analysis by the Ballot Simplification Committee of 1986 Proposition A. 
M. San Francisco Fire Commission Resolution 2010-01, dated January 14, 2010, https://sf-

fire.org/sites/default/files/FileCenter/Documents/2446-Resolution%202010-
01%20PWSS%20Grant%20Funding.pdf  

N. SFPUC 2017 FAQ, https://sfwater.org/modules/showdocument.aspx?documentid=11507 
printed March 6, 2019 

O. SFPUC EFWS 2010 and 2014 ESER bond project status as of February 26, 2019 
P. SFPUC Candidate EFWS Project list dated May 8, 2019 
Q. Fire Dept.’s Ace in the Hole, San Francisco Independent, January 31, 1990 
R. Figure 5-1, Preferred Alternative Planning Schedule, from CS-199, at p. 71, 

https://www.sfwater.org/Modules/ShowDocument.aspx?documentid=5055. 

 
  

https://pubs.usgs.gov/fs/2015/3009/pdf/fs2015-3009.pdf
https://pubs.usgs.gov/fs/2016/3020/fs20163020.pdf
http://www.sparisk.com/documents/SPASanFranciscoCAPSSFireFollowingEarthquakeOct2010.pdf
http://www.sparisk.com/documents/SPASanFranciscoCAPSSFireFollowingEarthquakeOct2010.pdf
https://sf-fire.org/sites/default/files/FileCenter/Documents/2446-Resolution%202010-01%20PWSS%20Grant%20Funding.pdf
https://sf-fire.org/sites/default/files/FileCenter/Documents/2446-Resolution%202010-01%20PWSS%20Grant%20Funding.pdf
https://sf-fire.org/sites/default/files/FileCenter/Documents/2446-Resolution%202010-01%20PWSS%20Grant%20Funding.pdf
https://sfwater.org/modules/showdocument.aspx?documentid=11507
https://www.sfwater.org/Modules/ShowDocument.aspx?documentid=5055
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APPENDIX A 
TABLE OF FINDINGS AND RECOMMENDATIONS 

 
Findings Recommendations 

F1.  Fires resulting from an earthquake 
represent a significant risk of widespread 
damage and potential loss of life in San 
Francisco.  

 
F2.  The municipal water supply system 

(MWSS) is highly vulnerable to damage from 
a major earthquake and is not a reliable source 
for water supply for firefighting after a major 
earthquake. 

 
F3.  Approximately 30 cisterns have 

recently been added with funds from ESER 
bonds, but cisterns only have up to about an 
hour of water supply and thus do not provide 
sufficient water for fighting fires following a 
major earthquake. 

 
F4.  The City’s high-pressure emergency 

water supply system, known as the Auxiliary 
Water Supply System (AWSS), does not 
cover large parts of Supervisorial Districts 1, 
4, 7 and 11, roughly one-third of the City’s 
developed area.  As a result, these districts are 
not adequately protected from fires after a 
major earthquake. 

 
F5.  A high-pressure, multi-sourced, 

seismically safe emergency firefighting water 
supply will be costly but is essential to protect 
the City. 

 
F6.  Unless the City increases funding 

levels, it will be several decades (i.e., after the 
USGS predicts one or more major 
earthquakes will occur) before the southern 
parts of the City have a high-pressure, multi-
sourced, seismically safe emergency 
firefighting water supply. 

R1.  By no later than December 31, 2020, 
the Mayor, the SFPUC, the SFFD and the 
Office of Resilience and Capital Planning 
should jointly present to the Board of 
Supervisors a detailed plan to ensure the City is 
well prepared to fight fires in all parts of San 
Francisco in the event of a 1906-magnitude 
(7.8) earthquake. 

 
R2.  The plan discussed in Recommendation 

R1 should include a detailed proposal, including 
financing sources, for the installation within 15 
years of a high-pressure, multi-sourced, 
seismically safe emergency water system for 
those parts of the City that don’t currently have 
one, i.e., by no later than June 30, 2034.  

 
R3.  The Board of Supervisors should direct 

the Budget and Legislative Analyst to study 
through an equity lens and issue a report to the 
Board regarding (a) which areas of the City do 
not have sufficient water supplies for the 
anticipated demand for water to fight fires 
following a major earthquake similar in 
magnitude to the 1906 earthquake, and 
(b) options to address the issue in both the short 
term and the long term.  The Board should issue 
its request by no later than December 31, 2019, 
and the Budget and Legislative Analyst should 
complete its report by no later than 
December 31, 2020. 
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Findings Recommendations 
F6.  Unless the City increases funding 

levels, it will be several decades (i.e., after the 
USGS predicts one or more major 
earthquakes will occur) before the southern 
parts of the City have a high-pressure, multi-
sourced, seismically safe emergency 
firefighting water supply. 

 
F7.  The existing Portable Water Supply 

System (PWSS) inventory is inadequate.  
Investing in more PWSS hose tenders would 
provide a relatively quick, cost-effective 
interim means to improve protection of the 
southern and western parts of the City until a 
high-pressure, multi-sourced seismically safe 
emergency water supply can be developed in 
those areas. 

 

R4.  As interim measure, by no later than 
June 30, 2021, the City should purchase the 20 
new PWSS hose tenders being requested by the 
SFFD, to replace and expand its currently 
inadequate inventory. 

 

F4.  The City’s high-pressure emergency 
water supply system, known as the Auxiliary 
Water Supply System (AWSS), does not 
cover large parts of Supervisorial Districts 1, 
4, 7 and 11, roughly one-third of the City’s 
developed area.  As a result, these districts are 
not adequately protected from fires after a 
major earthquake.  

 

R5.  The SFFD should strategically locate 
the majority of the PWSS hose tenders in areas 
that at present only have low-pressure hydrants 
and/or cisterns. 

F8.  Redundancy is an important feature 
of an emergency firefighting water system. 

F9.  Current plans to extend protections to 
the western part of the City do not include any 
high-pressure water sources north of Golden 
Gate Park.  

 

R6.  The SFPUC, the SFFD, and the SF 
Department of the Environment should study 
adding salt-water pump stations to improve the 
redundancy of water sources, especially on the 
west side.  Findings and recommendations from 
this study should be presented to the Board of 
Supervisors by no later than June 30, 2021. 

 
F10.  The “reliability scores” being used 

by the SFPUC impart an overly optimistic 
impression of the protection provided. 

R7.  The SFPUC should (a) continue its 
efforts to complete a more detailed analysis of 
emergency firefighting water needs (including 
above-the-median needs) by neighborhood, and 
not just by FRA, and (b) present a completed 
analysis to the Board of Supervisors by no later 
than June 30, 2021. 
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Findings Recommendations 
F5.  A high-pressure, multi-sourced, 

seismically safe emergency firefighting water 
supply will be costly but is essential to protect 
the City. 

 
F6.  Unless the City increases funding 

levels, it will be several decades (i.e., after the 
USGS predicts one or more major 
earthquakes will occur) before the southern 
parts of the City have a high-pressure, multi-
sourced, seismically safe emergency 
firefighting water supply. 

 
F11.  The City does not have a timeline to 

fund and complete the development of a high-
pressure, multi-sourced, seismically safe 
emergency water supply for all parts of the 
City, including poor neighborhoods that 
historically have not been as well protected as 
the downtown business district and many 
richer neighborhoods.  

 

R8.  By no later than June 30, 2022, the 
Mayor and the Board of Supervisors should 
analyze whether to propose a separate bond for 
the development of a high-pressure, multi-
sourced, seismically safe emergency water 
system for those parts of the City that don’t 
currently have one, with a target date of 
completing construction by no later than 
June 30, 2034. 

F12.  The SFPUC has not developed a 
number of the routine maintenance plans 
recommended in a 2014 report (CS-199), and 
has not adequately defined which AWSS 
valves are “critical” and therefore require 
increased attention. 

R9.  By no later than December 31, 2020, 
the SFPUC, with the advice and subject to the 
approval of the SFFD, should (a) implement 
“best practices” for the maintenance of AWSS 
assets, and (b) redefine which AWSS valves in 
the system are “critical,” and, therefore, require 
more attention and priority in the SFPUC’s 
maintenance plans. 

 
F13.  In the 2015 MOU between the 

SFFD and the SFPUC, the two agencies 
agreed to conduct joint AWSS trainings 
annually, but there is no formal protocol 
outlining specific joint AWSS exercises or 
drills using hypothetical disaster scenarios, 
such as a major earthquake.   

 

R10.  By no later than June 30, 2020, the 
2015 MOU between the SFPUC and the SFFD 
should be amended to include a detailed 
roadmap for annual emergency response 
exercises, including simulated disaster and 
earthquake drills involving the AWSS and the 
PWSS. 
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APPENDIX B 
TABLE OF FINDINGS WITH REQUIRED RESPONSES 

 
Findings Required Responses 

F1.  Fires resulting from an earthquake 
represent a significant risk of widespread 
damage and potential loss of life in San 
Francisco.  
 

• Chief, San Francisco Fire Department   
• San Francisco Fire Commission 
• General Manager, San Francisco Public 

Utilities Commission  
• San Francisco Public Utilities 

Commission 
F2.  The municipal water supply system 

(MWSS) is highly vulnerable to damage from 
a major earthquake and is not a reliable source 
for water supply for firefighting after a major 
earthquake.  
 

• General Manager, San Francisco Public 
Utilities Commission  

• San Francisco Public Utilities 
Commission 

• Chief, San Francisco Fire Department   
• San Francisco Fire Commission 

F3.  Approximately 30 cisterns have 
recently been added with funds from ESER 
bonds, but cisterns only have up to about an 
hour of water supply and thus do not provide 
sufficient water for fighting fires following a 
major earthquake.  
 

• Chief, San Francisco Fire Department    
• San Francisco Fire Commission 

F4.  The City’s high-pressure emergency 
water supply system, known as the Auxiliary 
Water Supply System (AWSS), does not cover 
large parts of Supervisorial Districts 1, 4, 7 and 
11, roughly one-third of the City’s developed 
area.  As a result, these districts are not 
adequately protected from fires after a major 
earthquake.  
 

• Office of the Mayor 
• Board of Supervisors 
• General Manager, San Francisco Public 

Utilities Commission 
• San Francisco Public Utilities 

Commission 
• Fire Chief, San Francisco Fire 

Department   
• San Francisco Fire Commission 

F5.  A high-pressure, multi-sourced, 
seismically safe emergency firefighting water 
supply will be costly but is essential to protect 
the City.  
 

• Office of the Mayor 
• Board of Supervisors 
• General Manager, San Francisco Public 

Utilities Commission 
• San Francisco Public Utilities 

Commission 
• Fire Chief, San Francisco Fire 

Department 
• San Francisco Fire Commission 
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Findings Required Responses 
F6.  Unless the City increases funding 

levels, it will be several decades (i.e., after the 
USGS predicts one or more major earthquakes 
will occur) before the southern parts of the City 
have a high-pressure, multi-sourced, 
seismically safe emergency firefighting water 
supply. 
 

• Office of the Mayor 
• Board of Supervisors 
• General Manager, San Francisco Public 

Utilities Commission 
• San Francisco Public Utilities 

Commission 
• Fire Chief, San Francisco Fire 

Department 
• San Francisco Fire Commission 
• Office of the City Administrator  
• Chief Resilience Officer, Office of the 

City Administrator 
• Budget and Legislative Analyst Office, 

Board of Supervisors 
F7.  The existing Portable Water Supply 

System (PWSS) inventory is inadequate.  
Investing in more PWSS hose tenders would 
provide a relatively quick, cost-effective 
interim means to improve protection of the 
southern and western parts of the City until a 
high-pressure, multi-sourced, seismically safe 
emergency water supply can be developed in 
those areas. 
 

• Fire Chief, San Francisco Fire 
Department 

• San Francisco Fire Commission 

F8.  Redundancy is an important feature of 
an emergency firefighting water system. 

 

• General Manager, San Francisco Public 
Utilities Commission 

• San Francisco Public Utilities 
Commission 

• Fire Chief, San Francisco Fire 
Department 

• San Francisco Fire Commission 
F9.  Current plans to extend protections to 

the western part of the City do not include any 
high-pressure water sources north of Golden 
Gate Park. 
 

• General Manager, San Francisco Public 
Utilities Commission 

• San Francisco Public Utilities 
Commission 

• Fire Chief, San Francisco Fire 
Department 

• San Francisco Fire Commission 
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Findings Required Responses 
F10.  The “reliability scores” being used by 

the SFPUC impart an overly optimistic 
impression of the protection provided.  
 

• General Manager, San Francisco Public 
Utilities Commission 

• San Francisco Public Utilities 
Commission 

• Fire Chief, San Francisco Fire 
Department 

• San Francisco Fire Commission 
F11.  The City does not have a timeline to 

fund and complete the development of a high-
pressure, multi-sourced, seismically safe 
emergency water supply for all parts of the 
City, including poor neighborhoods that 
historically have not been as well protected as 
the downtown business district and many 
richer neighborhoods.  
 

• Office of the Mayor 
• Board of Supervisors 
• General Manager, San Francisco Public 

Utilities Commission 
• San Francisco Public Utilities 

Commission 
• Fire Chief, San Francisco Fire 

Department 
• San Francisco Fire Commission 
• Office of the City Administrator  
• Chief Resilience Officer, Office of the 

City Administrator 
• Budget and Legislative Analyst Office, 

Board of Supervisors 
F12.  The SFPUC has not developed a 

number of the routine maintenance plans 
recommended in a 2014 report (CS-199), and 
has not adequately defined which AWSS 
valves are “critical” and therefore require 
increased attention.  
 

• General Manager, San Francisco Public 
Utilities Commission 

• San Francisco Public Utilities 
Commission 

F13.  In the 2015 MOU between the SFFD 
and the SFPUC, the two agencies agreed to 
conduct joint AWSS trainings annually, but 
there is no formal protocol outlining specific 
joint AWSS exercises or drills using 
hypothetical disaster scenarios, such as a major 
earthquake.   
 

• General Manager, San Francisco Public 
Utilities Commission 

• Fire Chief, San Francisco Fire 
Department 
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APPENDIX C 
TABLE OF RECOMMENDATIONS WITH REQUIRED RESPONSES 

 
Recommendations Required Responses 

R1.  By no later than December 31, 2020, 
the Mayor, the SFPUC, the SFFD and the 
Office of Resilience and Capital Planning 
should jointly present to the Board of 
Supervisors a detailed plan to ensure the City 
is well prepared to fight fires in all parts of San 
Francisco in the event of a 1906-magnitude 
(7.8) earthquake. 

 

• Office of the Mayor 
• Board of Supervisors 
• General Manager, San Francisco Public 

Utilities Commission 
• San Francisco Public Utilities 

Commission 
• Fire Chief, San Francisco Fire 

Department 
• San Francisco Fire Commission 
• Office of the City Administrator  
• Chief Resilience Officer, Office of the 

City Administrator  
 

R2.  The plan discussed in 
Recommendation R1 should include a detailed 
proposal, including financing sources, for the 
installation within 15 years of a high-pressure, 
multi-sourced, seismically safe emergency 
water system for those parts of the City that 
don’t currently have one, i.e., by no later than 
June 30, 2034.  
 

• Office of the Mayor 
• Board of Supervisors 
• General Manager, San Francisco Public 

Utilities Commission 
• San Francisco Public Utilities 

Commission 
• Fire Chief, San Francisco Fire 

Department 
• San Francisco Fire Commission 
• Office of the City Administrator  
• Chief Resilience Officer, Office of the 

City Administrator 
 

R3.  The Board of Supervisors should 
direct the Budget and Legislative Analyst to 
study through an equity lens and issue a report 
to the Board regarding (a) which areas of the 
City do not have sufficient water supplies for 
the anticipated demand for water to fight fires 
following a major earthquake similar in 
magnitude to the 1906 earthquake, and 
(b) options to address the issue in both the 
short-term and the long-term.  The Board 
should issue its request by no later than 
December 31, 2019, and the Budget and 
Legislative Analyst should complete its report 
by no later than December 31, 2020. 
 

• Board of Supervisors 
• Budget and Legislative Analyst Office, 

Board of Supervisors 
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Recommendations Required Responses 
R4.  As interim measure, by no later than 

June 30, 2021, the City should purchase the 20 
new PWSS hose tenders being requested by the 
SFFD, to replace and expand its currently 
inadequate inventory. 
 

• Office of the Mayor 
• Board of Supervisors 
• Fire Chief, San Francisco Fire 

Department 
• San Francisco Fire Commission 

R5.  The SFFD should strategically locate 
the majority of the PWSS hose tenders in areas 
that at present only have low-pressure hydrants 
and/or cisterns.  
 

• Fire Chief, San Francisco Fire 
Department 

• San Francisco Fire Commission 

R6.  The SFPUC, the SFFD, and the SF 
Department of the Environment should study 
adding salt-water pump stations to improve the 
redundancy of water sources, especially on the 
west side.  Findings and recommendations 
from this study should be presented to the 
Board of Supervisors by no later than June 30, 
2021.  
 

• Board of Supervisors 
• General Manager, San Francisco Public 

Utilities Commission 
• San Francisco Public Utilities 

Commission 
• Fire Chief, San Francisco Fire 

Department 
• San Francisco Fire Commission 
• Director, San Francisco Department of 

the Environment  
 

R7.  The SFPUC should (a) continue its 
efforts to complete a more detailed analysis of 
emergency firefighting water needs (including 
above the median needs) by neighborhood, and 
not just by FRA, and (b) present a completed 
analysis to the Board of Supervisors by no later 
than June 30, 2021. 
 

• Board of Supervisors 
• General Manager, San Francisco Public 

Utilities Commission 
• San Francisco Public Utilities 

Commission 
• Fire Chief, San Francisco Fire 

Department 
 

R8.  By no later than June 30, 2022, the 
Mayor and the Board of Supervisors should 
analyze whether to propose a separate bond for 
the development of a high-pressure, multi-
sourced, seismically safe emergency water 
system for those parts of the City that don’t 
currently have one, with a target date of 
completing construction by no later than 
June 30, 2034 
 

• Office of the Mayor 
• Board of Supervisors 
• Office of the City Administrator  
• Chief Resilience Officer, Office of the 

City Administrator   
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Recommendations Required Responses 
R9.  By no later than December 31, 2020, 

the SFPUC, with the advice and subject to the 
approval of the SFFD, should (a) implement 
“best practices” for the maintenance of AWSS 
assets, and (b) redefine which AWSS valves in 
the system are “critical,” and, therefore, require 
more attention and priority in the SFPUC’s 
maintenance plans. 
 

• General Manager, San Francisco Public 
Utilities Commission 

• San Francisco Public Utilities 
Commission 

• Fire Chief, San Francisco Fire 
Department 

• San Francisco Fire Commission 
 

R10.  By no later than June 30, 2020, the 
2015 MOU between the SFPUC and the SFFD 
should be amended to include a detailed 
roadmap for annual emergency response 
exercises, including simulated disaster and 
earthquake drills involving the AWSS and the 
PWSS. 
 

• General Manager, San Francisco Public 
Utilities Commission 

• San Francisco Public Utilities 
Commission 

• Fire Chief, San Francisco Fire 
Department 

• San Francisco Fire Commission 
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APPENDIX D 
List of Reports Specifically Focusing On the City’s AWSS or PWSS 

 
2002-2003 Civil Grand Jury for the City and County of San Francisco, Keeping the Faucets 
Flowing: Water Emergency Preparedness In San Francisco (June 2003), 
http://civilgrandjury.sfgov.org/2002_2003/Keeping_the_Faucets_Flowing_Water_Emergenc
y.pdf   
 
AECOM / AGS, a Joint Venture, CS-199 Planning Support Services for Auxiliary Water 
Supply System (AWSS) Project Report (Final Report) (February 2014) (“CS-199”), 
https://www.sfwater.org/Modules/ShowDocument.aspx?documentid=5055   
 
AECOM / AGS, JV, Auxiliary Water Supply System Planning Study Summary, prepared for 
SFPUC (February 2014), 
https://sfwater.org/Modules/ShowDocument.aspx?documentid=4907  
 
AECOM / WRE, a Joint Venture, CS-229 Task 16 and 19, Emergency Firefighting Water 
System (EFWS) Spending Plan for the Earthquake Safety Emergency Response (ESER) 
2014 Bond (November 2015) (“CS-229”), 
https://sfwater.org/Modules/ShowDocument.aspx?documentid=8246  
 
AECOM, Westside Emergency Firefighting Water Systems Options Analysis Report 
(January 5, 2018) (“2018 Westside Options Analysis”),   
https://www.sfwater.org/modules/showdocument.aspx?documentid=11740 
 
Earthquake Safety and Emergency Response (ESER) Bond, Citizens’ General Obligation 
Bond Oversight Committee Reports & Quarterly Reports, found online at 
http://www.sfearthquakesafety.org/eser-reports.html    
 
Madsen, M., Reports on an Auxiliary Water Supply System for Fire Protection for San 
Francisco, California (1908), https://sfpuc.sharefile.com/share/view/4743f327acfd4ba7   
 
Metcalf & Eddy / AECOM, Auxiliary Water Supply System (AWSS) Study, prepared for 
Capital Planning Committee, City and County of San Francisco (2009) (“Metcalf & Eddy”), 
http://s3-us-west-2.amazonaws.com/ucldc-nuxeo-ref-media/b2754026-dded-4ee6-b24c-
2cf837f3bc00  
 
San Francisco Department of Public Works, Auxiliary Water Supply System (AWSS) 
Pipeline Assessment, Earthquake Safety and Emergency Response Bond 2010, prepared for 
SFPUC (May 11, 2017), https://sfpuc.sharefile.com/share/view/684778cd4b46406e  
 
Scawthorn, C., January 5, 2018 memorandum to D.Myerson & S.Huang of SFPUC re 
Review of “Westside Emergency Firefighting Water System Options Analysis”, (Scawthorn 
2018 memo”), https://www.sfwater.org/modules/showdocument.aspx?documentid=11740 

http://civilgrandjury.sfgov.org/2002_2003/Keeping_the_Faucets_Flowing_Water_Emergency.pdf
http://civilgrandjury.sfgov.org/2002_2003/Keeping_the_Faucets_Flowing_Water_Emergency.pdf
https://www.sfwater.org/Modules/ShowDocument.aspx?documentid=5055
https://sfwater.org/Modules/ShowDocument.aspx?documentid=4907
https://sfwater.org/Modules/ShowDocument.aspx?documentid=8246
https://www.sfwater.org/modules/showdocument.aspx?documentid=11740
http://www.sfearthquakesafety.org/eser-reports.html
https://sfpuc.sharefile.com/share/view/4743f327acfd4ba7
http://s3-us-west-2.amazonaws.com/ucldc-nuxeo-ref-media/b2754026-dded-4ee6-b24c-2cf837f3bc00
http://s3-us-west-2.amazonaws.com/ucldc-nuxeo-ref-media/b2754026-dded-4ee6-b24c-2cf837f3bc00
https://sfpuc.sharefile.com/share/view/684778cd4b46406e
https://www.sfwater.org/modules/showdocument.aspx?documentid=11740
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Scawthorn, C. and Blackburn, F., Performance of the San Francisco Auxiliary and Portable 
Water Supply Systems in the 17 October 1989 Loma Prieta Earthquake, presented at Fourth 
U.S. National Conference on Earthquake Engineering May 20-24, 1990, and provided by 
SFPUC 
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APPENDIX E 
List of Additional Reports Reviewed  

 
Applied Technology Council (ATC) ATC 52-1, Here Today–Here Tomorrow: The Road to 

Earthquake Resilience in San Francisco, Potential Earthquake Impacts, prepared for the 
Department of Building Inspection, CCSF, under the Community Action Plan for Seismic Safety 
(CAPSS) Project (2010)(“ATC 52-1, Potential Earthquake Impacts”), 
https://sfgov.org/esip/sites/default/files/FileCenter/Documents/9753-atc521.pdf  
 

Applied Technology Council (ATC) ATC-52-2, Here Today–Here Tomorrow: The Road to 
Earthquake Resilience in San Francisco, A Community Action Plan for Seismic Safety, prepared 
for the Department of Building Inspection, CCSF, under the (CAPSS) Project (2010), 
https://sfgov.org/esip/sites/default/files/FileCenter/Documents/9757-atc522.pdf  
 

Aster, R., California’s other drought: A major earthquake is overdue, The Conversation 
(January 30, 2018), https://theconversation.com/californias-other-drought-a-major-earthquake-is-
overdue-90517     

 
Blackburn, F., Report on Firefighting Requirements Following Earthquake and Current 

Proposals by the SFPUC (2018)   
 

City Distribution Department (CDD) Earthquake Response Plan (updated December 2017), 
https://sfpuc.sharefile.com/share/view/s77bd1c3318e4355b  
 

Eidinger, J. Editor, Fire Following Earthquake, Revision 11 (2004), 
http://home.earthlink.net/~eidinger , downloaded from the internet on March 6, 2019 
 

Himoto, K., Akimoto, Y., Hokugo, A., and Tanaka, T., Risk and Behavior of Fire Spread in a 
Densely-built Urban Area, International Association for Fire Safety Science (2008),  
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.1000.9412&rep=rep1&type=pdf  
 

Johnson, L. and Mahin, S., The 6.0 Mw South Napa Earthquake of August 24, 2014:  A 
Wake-up Call for Renewed Investment in Seismic Resilience across California, Pacific 
Earthquake Engineering Research Center prepared for the California Seismic Safety 
Commission, CSSC Publication 16-03, PEER Report No. 2016/04 (2016), 
https://ssc.ca.gov/forms_pubs/cssc_603peer201604_final_7_20_16.pdf  
 

Kearns, F. and Moritz, M., How fierce fall and winter winds help fuel California fires, The 
Conversation (16 November, 2018), https://theconversation.com/how-fierce-fall-and-winter-
winds-help-fuel-california-fires-106985 

 
Li, W., Wang, D., and Zhao, K., Research on Urban Post-earthquake Fire, presented at Sixth 

China-Japan-U.S. Trilateral Symposium on Lifeline Earthquake Engineering (2013) 
https://ascelibrary.org/doi/10.1061/9780784413234.008 
 

https://sfgov.org/esip/sites/default/files/FileCenter/Documents/9753-atc521.pdf
https://sfgov.org/esip/sites/default/files/FileCenter/Documents/9757-atc522.pdf
https://theconversation.com/californias-other-drought-a-major-earthquake-is-overdue-90517
https://theconversation.com/californias-other-drought-a-major-earthquake-is-overdue-90517
https://sfpuc.sharefile.com/share/view/s77bd1c3318e4355b
http://home.earthlink.net/%7Eeidinger
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.1000.9412&rep=rep1&type=pdf
https://ssc.ca.gov/forms_pubs/cssc_603peer201604_final_7_20_16.pdf
https://theconversation.com/how-fierce-fall-and-winter-winds-help-fuel-california-fires-106985
https://theconversation.com/how-fierce-fall-and-winter-winds-help-fuel-california-fires-106985
https://ascelibrary.org/doi/10.1061/9780784413234.008
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Moritz, M., California Needs To Rethink Urban Fire Risk, Starting with Where It 
Builds Houses, in The Conversation (December 13, 2017), 
https://theconversation.com/california-needs-to-rethink-urban-fire-risk-starting-with-where-it-
builds-houses-88825  

 
O’Rourke, T.D., Lessons Learned For Lifeline Engineering From Major Urban Earthquakes, 

presented at Eleventh World Conference on Earthquake Engineering (1996)   
 
San Francisco Fire Department Emergency Operations Plan 
 
San Francisco Fire Department Water Supplies Manual (2008), 
http://ufsw.org/pdfs/water_supplies_manual.pdf  
 
Scawthorn, C., Coordinated Planning and Preparedness for Fire Following Major 

Earthquakes, Pacific Earthquake Engineering Research Center, College of Engineering, 
University of California, sponsored by the California Seismic Safety Commission, Berkeley 
(2013), https://ssc.ca.gov/forms_pubs/webpeer-2013-23-scawthorn.pdf  

 
Scawthorn, C., Water Supply In Regards to Fire Following Earthquakes, Pacific Earthquake 

Engineering Research Center, College of Engineering, University of California, sponsored by the 
California Seismic Safety Commission, Berkeley (2011) (“PEER 2011, Water Supply Following 
Earthquake”), https://peer.berkeley.edu/sites/default/files/webpeer-2011-08-
charles_scawthorn.pdf  

 
Scawthorn, C., SPA Risk LLC,  Analysis of Fire Following Earthquake Potential for San 

Francisco, California, prepared for the Applied Technology Council on behalf of the 
Department of Building Inspection City and County of San Francisco (October 2010 Rev. 1) 
(“Scawthorn 2010, Analysis of Fire Following Earthquake for San Francisco”), 
http://www.sparisk.com/documents/SPASanFranciscoCAPSSFireFollowingEarthquakeOct2010.
pdf   
 

Scawthorn, C., Fire following earthquake: Estimates of the conflagration risk to insured 
property in greater Los Angeles and San Francisco, All-Industry Research Advisory Council, 
Oak Brook, Ill. (1987), http://www.sparisk.com/documents/AIRACFFEs.pdf or for a copy, click 
here.  

 
Scawthorn, C., Fire Following Earthquake Aspects of the Southern San Andreas Fault 

MW 7.8 Earthquake Scenario. Earthquake Spectra 27 (2), 419-441 (2011), 
http://www.sparisk.com/pubs/Scawthorn-2011-ShakeOut-FFE.pdf 

 
Scawthorn, C., Fire Following Earthquake, Supplemental Study for the ShakeOut Scenario. 

The ShakeOut Scenario: U.S. Geological Survey Open File Report 2008-1150, California 
Geological Survey Preliminary Report 2, version 1.0, U.S. Geological Survey Circular 1324, 
California Geological Survey Special Report 207 version 1.0. U. S. Geological Survey and 
California Geological Survey, Pasadena (2008), Scawthorn-2008-ShakeOut-FFE 

 

https://theconversation.com/california-needs-to-rethink-urban-fire-risk-starting-with-where-it-builds-houses-88825
https://theconversation.com/california-needs-to-rethink-urban-fire-risk-starting-with-where-it-builds-houses-88825
http://ufsw.org/pdfs/water_supplies_manual.pdf
https://ssc.ca.gov/forms_pubs/webpeer-2013-23-scawthorn.pdf
https://peer.berkeley.edu/sites/default/files/webpeer-2011-08-charles_scawthorn.pdf
https://peer.berkeley.edu/sites/default/files/webpeer-2011-08-charles_scawthorn.pdf
http://www.sparisk.com/documents/SPASanFranciscoCAPSSFireFollowingEarthquakeOct2010.pdf
http://www.sparisk.com/documents/SPASanFranciscoCAPSSFireFollowingEarthquakeOct2010.pdf
http://www.sparisk.com/documents/AIRACFFEs.pdf
http://www.sparisk.com/documents/AIRACFFEs.pdf
http://www.sparisk.com/documents/AIRACFFEs.pdf
http://www.sparisk.com/pubs/Scawthorn-2011-ShakeOut-FFE.pdf
http://www.sparisk.com/pubs/Scawthorn-2011-ShakeOut-FFE.pdf
http://www.sparisk.com/documents/Scawthorn-2008-ShakeOut-FFE.pdf


 

63 
SFCGJ 2018-2019: EXPAND AND ENHANCE OUR EMERGENCY FIREFIGHTING WATER SYSTEM 

Scawthorn, C., Fire Following the Mw 7.0 HayWired Earthquake Scenario, in Detweiler, 
S.T., and Wein, A.M., eds., The HayWired Earthquake Scenario—Engineering Implications. 
Scientific Investigations Report 2017–5013–I–Q. Reston, VA: United States Geological Survey, 
ch. P, pp. 367-400 (2018), at https://doi.org/10.3133/sir20175013 and 
www.sparisk.com/pubs/HayWired-2018-vol2.pdf   
 

Scawthorn, C., O'Rourke, T. D. & Blackburn, F. T., The 1906 San Francisco Earthquake and 
Fire---Enduring Lessons for Fire Protection and Water Supply. Earthquake Spectra, Volume 22, 
S135-S158 (2006) (“Scawthorn, O’Rourke & Blackburn, 1906 Lessons”), 
http://www.sparisk.com/documents/06Spectra1906SFEQandFire-
EnduringLessonsCRSTDOFTB.pdf.   

 
Scawthorn, C., Porter, K., and Blackburn, F., Performance of Emergency-Response Services 

After the Earthquake, chapter in The Loma Prieta, California, Earthquake of October 17, 1989, 
Marina District, T.D. O’Rourke editor, USGS Professional Paper 1551-F (1992)  

 
U.S. Geological Survey, UCERF3: A New Earthquake Forecast for California’s Complex 

Fault System, Fact Sheet 2015-3009 (2015) https://pubs.usgs.gov/fs/2015/3009/pdf/fs2015-
3009.pdf 

 
U.S. Geological Survey, Earthquake Outlook for the San Francisco Bay Region 2014–2043, 

Fact Sheet 2016-3020 (2016) (version 1.1), https://pubs.usgs.gov/fs/2016/3020/fs20163020.pdf    
  

https://doi.org/10.3133/sir20175013
http://www.sparisk.com/pubs/HayWired-2018-vol2.pdf
http://www.sparisk.com/pubs/HayWired-2018-vol2.pdf
http://www.sparisk.com/documents/06Spectra1906SFEQandFire-EnduringLessonsCRSTDOFTB.pdf
http://www.sparisk.com/documents/06Spectra1906SFEQandFire-EnduringLessonsCRSTDOFTB.pdf
https://pubs.usgs.gov/fs/2016/3020/fs20163020.pdf
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UCERF3: A New Earthquake Forecast for California’s Complex Fault System

With innovations, fresh data, and lessons learned from recent 
earthquakes, scientists have developed a new earthquake forecast 
model for California, a region under constant threat from potentially dam-
aging events. The new model, referred to as the third Uniform California 
Earthquake Rupture Forecast, or “UCERF3” (http://www.WGCEP.org/
UCERF3), provides authoritative estimates of the magnitude, location, 
and likelihood of earthquake fault rupture throughout the state. Overall 
the results confirm previous findings, but with some significant changes 
because of model improvements. For example, compared to the previous 
forecast (UCERF2), the likelihood of moderate-sized earthquakes (mag-
nitude 6.5 to 7.5) is lower, whereas that of larger events is higher. This is 
because of the inclusion of multifault ruptures, where earthquakes are 
no longer confined to separate, individual faults, but can occasionally 
rupture multiple faults simultaneously. The public-safety implications of 
this and other model improvements depend on several factors, includ-
ing site location and type of structure (for example, family dwelling 
compared to a long-span bridge). Building codes, earthquake insurance 
products, emergency plans, and other risk-mitigation efforts will be 
updated accordingly. This model also serves as a reminder that damag-
ing earthquakes are inevitable for California. Fortunately, there are many 
simple steps residents can take to protect lives and property.

Uniform California  
Earthquake Rupture  
Forecast (Version 3)  
(UCERF3)

Figure 1. Three-dimensional perspective view of the likeli-
hood that each region of California will experience a 

magnitude 6.7 or larger (M≥6.7) earthquake in the 
next 30 years (6.7 matches the magnitude of 

the 1994 Northridge earthquake, and 
30 years is the typical duration  

of a homeowner mortgage). 

What is UCERF3?
California is sandwiched between the Pacific and North 

American tectonic plates, with the former migrating northwest 
about two inches per year compared to the latter. The plate bound-
ary is far from smooth, reflecting more of a fragmented zone 
locked in a tectonic battle over which areas will give way, produc-
ing some of the steepest mountain ranges in the world. The sliding 
between plates is also not steady, but rather plays out in fits and 
starts with periods of rest interrupted by sudden slip along cracks in 
the Earth. These “fault ruptures” in turn cause the ground to shake, 
much like the ripples that radiate from a pebble tossed in a pond, 
and it is this shaking that causes the most damage in earthquakes.

Two kinds of scientific models are used to help safeguard 
against earthquake losses: an Earthquake Rupture Forecast, which 
tells us where and when the Earth might slip along the state’s many 
faults, and a Ground Motion Prediction model, which estimates 
the subsequent shaking given one of the fault ruptures. UCERF3 is 
the first type of model, representing the latest earthquake-rupture 
forecast for California. It was developed and reviewed by dozens 
of leading scientific experts from the fields of seismology, geology, 
geodesy, paleoseismology, earthquake physics, and earthquake 
engineering. As such, it represents the best available science with 
respect to authoritative estimates of the magnitude, location, and 
likelihood of potentially damaging earthquakes throughout the 
state (further background on these models, especially with respect 
to ingredients, can be found in U.S. Geological Survey Fact 
Sheet 2008–3027, http://pubs.usgs.gov/fs/2008/3027/).

Faults are shown by the rectangles outlined in black. The entire colored area represents greater 
California, and the white line across the middle defines northern versus southern California. Results 
do not include earthquakes on the Cascadia Subduction Zone, a 750-mile offshore fault that extends 
about 150 miles into California from Oregon and Washington to the north.
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Figure 2. Changes with time of the inventory of faults used in California 
earthquake forecast models (WGCEP, Working Group on California 
Earthquake Probabilities).

Why a New Earthquake Forecast Model?
All scientific models, including earthquake rupture fore-

casts, are an approximation of the physical system they repre-
sent, in the same way that “the map is not the actual territory” 
(Korzbski, 1931). UCERF3 represents the latest model from 
the Working Group on California Earthquake Probabilities 
(WGCEP) (WGCEP, 2014), which also released forecasts in 
1988, 1990, 1995, 2003, and 2007. This historical progression 
of models reflects increasingly accurate, detailed, and sophisti-
cated representations of a particularly complex natural system.

A puzzling feature of previous models has been a forecasted 
rate of moderate-sized earthquakes (between magnitude 6.5 
and 7.0) that is up to a factor of two higher than that observed 
historically. The first discovery of this discrepancy, by the 
1995 WGCEP, was particularly disturbing in that one such 
event, the magnitude 6.7 1994 Northridge earthquake, had 
just surprised many as the costliest earthquake in U.S. history. 
In fact, the prospect of such events becoming more frequent 
contributed to an ensuing homeowner-insurance-availability 
crisis, as most insurance providers opted to pull out of the 
market altogether, rather than comply with a state law requiring 
they offer an earthquake option with each policy. This insur-
ance availability crisis was ultimately solved in 1996 with the 
legislative creation of the California Earthquake Authority 
(http://www.earthquakeauthority.com), which has since become 
the largest earthquake insurance provider in the state. However, 
the discrepancy between the forecast rate and the observed 
rate at moderate magnitudes has remained through the most 
recent previous study (WGCEP, 2007), and scientists have hotly 
debated whether this is real or a result of some model limitation.

Recent earthquakes have fortunately provided clues. For 
example, the Northridge earthquake occurred on a previously 
unrecognized fault, which motivated scientists to search for 
other faults and quantify those that might be capable of produc-
ing damaging earthquakes. The effort has paid off. Whereas 
the 1988 WGCEP considered only 16 different faults, albeit the 
main ones, by the time of the WGCEP 2007 effort there were 
about 200. With UCERF3, there are now more than 350 fault 
sections in the model, thanks in part to using space-based geod-
esy where geologic data are limited. This historical progression 
is shown in the fault model evolution figure at left.

Another clue with respect to the moderate-magnitude rate 
discrepancy is that many recent earthquakes have plowed past 
previously inferred fault-rupture boundaries. That is, past mod-
els have generally assumed that earthquakes are either confined 
to separate faults, or that long faults like the San Andreas can 
be divided into different segments that only rupture separately. 
However, all three of the most-recent, largest earthquakes in 
California ruptured right past such boundaries, jumping from 
one fault to another as multifault ruptures. These were the 1992 
magnitude 7.3 Landers, the 1999 magnitude 7.2 Hector Mine, 
and the 2010 magnitude 7.2 El Mayor–Cucapah earthquakes. 
The 2011 magnitude 9.0 Tohoku, Japan earthquake also vio-
lated previously defined fault-segment boundaries, resulting in 
a much larger fault-rupture area and magnitude than expected, 
and contributing to the deadly tsunami and Fukushima 
nuclear disaster.

Given these observations, the possibility of multifault rup-
tures clearly needed to be considered in our new model. In fact, 
as the inventory of California faults has grown over the years, it 

Slip rate (mm/year)
0 10 20 30 40
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has become increasingly apparent that we 
are not dealing with a few well-separate 
faults, but with a vast interconnected fault 
system. In fact, it has become difficult to 
identify where some faults end and others 
begin, implying many more opportunities 
for multifault ruptures. As a consequence, 
UCERF3 now considers more than 
250,000 different fault-based earthquakes, 
including multifault ruptures, whereas 
UCERF2 had about 10,000, and previous 
models had far fewer. Because we still lack 
a complete inventory of faults, UCERF3 
(and UCERF2 before it) also includes the 
possibility of earthquakes on unrecognized 
faults elsewhere in the region.

Solving for the rate of all possible 
ruptures in the interconnected fault 
system represented a significant chal-
lenge. The UCERF3 methodological 
breakthrough, referred to as the “grand 
inversion,” allowed us to not only solve 
for the rate of each earthquake rupture, 
but to also draw upon a broader range 
of observations in doing so. For example, 
the previous rate discrepancy at moder-
ate-magnitudes was turned into part of 
the solution. That is, because the total 
plate-tectonic deformation is generally 
well known, any increase in the rate of 
larger, multifault ruptures must come 
with a consequent reduction in rates at 
lower magnitudes. The grand inversion 

manages the overall plate-tectonic, fault-
system budget mathematically, adding 
whatever multifault ruptures are needed 
to eliminate the rate discrepancy at 
moderate magnitudes. So, not only does 
UCERF3 include the types of multifault 
ruptures seen in nature, but doing so 
has also eliminated the overprediction 
of moderate-sized events, implying the 
latter was simply a manifestation of the 
isolation and segmentation of faults in the 
previous models.

UCERF3 also includes the notion 
of fault “readiness,” where earthquake 
likelihoods go down on faults that have 
recently ruptured, and build back up with 
time as tectonic stresses reaccumulate. 
Although this concept, known formally as 
Reid’s elastic rebound theory (Reid, 1911), 
has been around for more than a century, 
applying it in a model that includes multi-
fault ruptures also proved challenging. A 
new methodology was therefore devel-
oped, which also relaxes the requirement 
that the date-of-last event be known where 
applied. That is, we may not know when 
the most recent event occurred on many 
California faults, but we do know that it 
had to have been prior to 1875 (the year 
when reliable recordkeeping began). Being 
able to account for this “historic open inter-
val” for events that precede 1875 allowed 
us to quantify fault readiness throughout 

the entire fault system (fig. 3), rather than 
being limited to only a subset of faults as 
in previous studies.

There are many uncertainties in both 
the data and scientific theories that go into 
UCERF3, and alternative values for each 
element can lead to a different forecast. 
Consequently, UCERF3 is not a single 
model, but rather a collection of 5,760 differ-
ent viable models. The results presented in 
the next section represent an average of these 
forecasts. Calculating grand-inversion results 
for all the models required the use of super 
computers, as they would have taken more 
than 8 years on a single desktop computer. 

What Are the Results, and 
How Do They Differ from 
Previous Estimates?

UCERF3 results for various regions 
and faults of interest are shown in the 
figures and tables here. How have expected 
earthquake rates changed from the previous 
model? Overall, the results confirm earlier 
findings (California is earthquake country), 
but with some important refinements in 
certain areas. Considering the entire region, 
the average time between magnitude 6.7 
and larger earthquakes has gone from 1 
every 4.8 years in UCERF2, to 1 about 
every 6.3 years in UCERF3, representing a 
30 percent decrease in the new forecasted 

Figure 3. California earthquake likelihood in UCERF3 
incorporates the concept that earthquake probabilities 
change with time according to elastic-rebound theory. 
Faults are less likely to rupture (less ready) when and 
where there has been a recent earthquake, and are 
more likely to rupture (more ready) where tectonic forces 
have built up during many years without an earthquake 
(although the event may still be several decades away) 
(M≥6.7, magnitude 6.7 or larger).



Greater California region

Magnitude 
(greater than 
or equal to)

Average 
repeat time 

(years)

30-year 
likelihood of 
one or more 

events

Readiness

5 0.12 (0.7) 100% (1.0) 1.0
6 1.2 (0.9) 100% (1.0) 1.0
6.7 6.3 (1.3) >99% (1.0) 1.0
7 13 (1.3) 93% (1.0) 1.0
7.5 52 (1.0) 48% (1.0) 1.1
8 494 (0.8) 7% (1.5) 1.2

Northern California region

Magnitude 
(greater than 
or equal to)

Average 
repeat time 

(years)

30-year 
likelihood of 
one or more 

events

Readiness

5 0.24 (0.7) 100% (1.0) 1.0
6 2.4 (0.9) 100% (1.0) 1.0
6.7 12 (1.2) 95% (1.0) 1.0
7 25 (1.2) 76% (1.0) 1.1
7.5 92 (0.9) 28% (1.1) 1.0
8 645 (0.8) 5% (1.4) 1.1

Southern California region

Magnitude 
(greater than 
or equal to)

Average 
repeat time 

(years)

30-year 
likelihood of 
one or more 

events

Readiness

5 0.24 (0.7) 100% (1.0) 1.0
6 2.3 (0.9) 100% (1.0) 1.0
6.7 12 (1.5) 93% (1.0) 1.0
7 25 (1.4) 75% (0.9) 1.1
7.5 87 (1.2) 36% (0.9) 1.2
8 522 (0.4) 7% (2.5) 1.3

San Francisco region

Magnitude 
(greater than 
or equal to)

Average 
repeat time 

(years)

30-year 
likelihood of 
one or more 

events

Readiness

5 1.3 (0.7) 100% (1.0) 1.0
6 8.9 (1.0) 98% (1.0) 1.0
6.7 29 (1.1) 72% (1.1) 1.1
7 48 (0.9) 51% (1.3) 1.1
7.5 124 (0.7) 20% (1.6) 0.9
8 825 (0.7) 4% (1.9) 1.0

Los Angeles region

Magnitude 
(greater than 
or equal to)

Average 
repeat time 

(years)

30-year 
likelihood of 
one or more 

events

Readiness

5 1.4 (0.6) 100% (1.0) 1.0
6 10 (1.1) 96% (1.0) 1.0
6.7 40 (2.1) 60% (0.8) 1.1
7 61 (2.0) 46% (0.7) 1.2
7.5 109 (1.3) 31% (0.9) 1.3
8 532 (0.4) 7% (2.5) 1.3

rate (and note that most of these events 
occur in remote areas of the state). For 
magnitude 8 and larger, on the other hand, 
the rate has increased by 20 percent in 
UCERF3, with an expected repeat time of 
494 years for UCERF3, down from 1 every 
617 years in UCERF2. These changes are a 
direct and expected manifestation of includ-
ing multifault ruptures in UCERF3. A more 
careful analysis of historical seismicity has 
also produced an increased rate for magni-
tude 5 and greater earthquakes, going from 
about 5.8 per year in UCERF2 to 8.3 per 
year in UCERF3. All of these trends are 
similar to those seen in various subregions 
of the state, with differences being slightly 
more dramatic for the Los Angeles area 
because that region has a large number of 
faults that can now host multifault ruptures.

Results are also expressed in terms 
of the likelihood of experiencing one or 
more earthquakes in the next 30 years, 
the duration of a typical home mortgage, 
and these values also take fault readi-
ness into consideration (how long it has 
been since the most recent event). As in 
UCERF2, the likelihood for magnitude 
6.7 and larger earthquakes somewhere in 
the entire region remains near certainty 
(greater than 99 percent). The likelihood 
is 7 percent for magnitude 8 and greater, 
a 50 percent increase over UCERF2, 
resulting from both the inclusion of mul-
tifault ruptures and the particular readi-
ness of some large faults.

One particularly ready fault is the 
Southern San Andreas, which contributes to 
its continued status of being the most likely 
to host a large earthquake. Specifically, it 
has a 19 percent chance of having one or 
more events larger than magnitude 6.7 in 
the next 30 years near Mojave, Calif. The 
comparably low values for the Northern 
San Andreas, such as 6.4 percent near 
San Francisco, are partly because of the 
relatively recent 1906 earthquake on that 
fault. In fact, probabilities on two other Bay 
Area faults, the Hayward–Rodgers Creek 
and the Calaveras, currently rival or exceed 
those on the Northern San Andreas, in part 
because they are both relatively ready.

Compared to the previous model, 
UCERF2, the San Jacinto fault has a 
three-fold decrease in the likelihood of 
magnitude 6.7 or larger earthquakes. Much 
of this decrease is because of the inclusion 
of more multifault ruptures, as indicated by 
the factor of 57 increase in the likelihood 
of magnitude 8 and larger earthquakes. 
In other words, the fault has traded some 
moderate-sized events for rare larger ones.

Table 1. Average time between earth-
quakes in the various regions together with 
the likelihood of having one or more such 
earthquakes in the next 30 years (starting 
from 2014). Values listed in parentheses indi-
cate the factor by which the rates and likeli-
hoods have increased, or decreased, since 
the previous model (UCERF2). “Readiness” 
indicates the factor by which likelihoods are 
currently elevated, or lower, because of the 
length of time since the most recent large 
earthquakes (see text). These values include 
aftershocks. It is important to note that 
actual repeat times will exhibit a high degree 
of variability, and will almost never exactly 
equal the average listed here.

The Calveras fault, on the other hand, 
has a three-fold increase in the likelihood 
of magnitude 6.7 or larger earthquakes. 
In UCERF2 most Calaveras events were 
well below magnitude 6.7, so the inclu-
sion of multifault ruptures in UCERF3 has 
increased the frequency of earthquakes 
above magnitude 6.7.

We have only touched on a few of the 
more important changes between UCERF2 
and UCERF3, and have highlighted only 
some of the influential factors. Many more 
are currently understood, and scientists 
will be further analyzing results and testing 
assumptions for years to come.

So what do these changes imply with 
respect to seismic hazard, the likelihood 
of ground shaking, as well as for seismic 
risk, the threat to the built environment 
with respect to fatalities and economic 
losses? The answer turns out to be 
entirely dependent on what you are 
concerned about. For example, increasing 
the likelihood of large multifault earth-
quakes, which consequently reduces the 
likelihood of moderate-sized events, may 
increase the risk to tall buildings or large 
bridges, but actually lower the risk to 
residential homes.

As a consequence, it is difficult to 
make generalizations about the hazard 
or risk implications of UCERF3 without 
first specifying both asset types and their 
locations. Conclusions will vary depend-
ing on whether you are designing a single 
family dwelling in Sacramento, retrofitting 
the San Francisco–Oakland Bay Bridge, 
considering the location of a nuclear 
power plant, laying pipeline across the 
San Andreas Fault, or considering aggre-
gate losses over a large insurance portfolio. 
The practical implications will need to be 
considered on a case-by-case basis.

What Next?
UCERF3 can now be used to evalu-

ate seismic hazard and risk in California. 
In fact, it has already been used for the 
2014 update of the U.S. Geological 
Survey National Seismic Hazard Maps 
(http://earthquake.usgs.gov/hazards/), 
which in turn are used in building 
codes. The California Earthquake 
Authority, which is required by law to 
use the best available science, will use 
UCERF3 to evaluate insurance premiums 
charged to customers, as well as their 
own level of reinsurance. UCERF3 will 
be used in many other risk mitigation 

http://earthquake.usgs.gov/hazards/
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Tabulated values represent the likelihood of having one or more earthquakes in the next 30 years (starting from 2014).

[At the points on the fault indicated by white circles. M≥6.7 means magnitude greater than or equal to 6.7, and likewise for the other two magnitude thresholds. %, percent. 
Values listed in parentheses indicate the factor by which the likelihoods have increased, or decreased, relative to the previous model (UCERF2), where “--” means the previous 
value was zero. “Readiness” indicates the factor by which probabilities are currently elevated, or lower, because of the length of time since the previous large earthquake]

Figure 4. Likelihood of magnitude 6.7 or greater earthquakes in the next 30 years, from 2014, on the faults near San Francisco, Calif.

Northern San Andreas
M≥6.7: 6.4% (0.8)
M≥7.5: 5.7% (1.1)
M≥8.0: 2.1% (1.4)
Readiness: 0.6

Hayward
M≥6.7: 14.3% (1.2)
M≥7.5: 3.6% (93.7)
M≥8.0: <0.1% (--)
Readiness: 1.6

Calaveras 
M≥6.7: 7.4% (1.1)
M≥7.5: 0.5% (--)
M≥8.0: 0.1% (--)
Readiness: 1.4

efforts in the years to come, including 
engineering design of buildings and 
lifelines, loss estimation for catastrophic 
bonds and other risk-linked securities, and 
emergency preparedness, all of which have 
the ultimate goal of increasing public safety 
and community resilience.

UCERF3 should also serve as a 
reminder that California is earthquake 
country, and residents should always be pre-
pared. Simple safeguards include practicing 
“drop, cover, and hold on,” securing items 
in your home and workplace that could fall 

during an earthquake, and storing seven-
days worth of food and water. Homeowners 
can also consider structural retrofits, such 
as bolting the house to its foundation, as 
well as earthquake insurance options. For 
further guidance on how to prepare for, 
survive, and recover after big earthquakes, 
follow the Seven Steps to Earthquake 
Safety (http://www.earthquakecountry.org/
sevensteps).

Although UCERF3 is a clear 
improvement over the previous model 
(UCERF2), it is still an approximation 

of the natural system. For example, 
it does not model the earthquake-
triggering process that produces 
aftershocks, even though we know 
such events can be large and damag-
ing. Through the National Earthquake 
Hazard Reduction Program (http://
www.nehrp.gov), the U.S. Geological 
Survey and its partners will continue 
to conduct research aimed at improv-
ing our understanding of fault behav-
ior and estimates of earthquake hazard 
in the future.

http://www.earthquakecountry.org/
http://www.nehrp.gov
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Figure 5. Likelihood of magnitude 6.7 or greater earthquakes in the next 30 years, from 2014, on the faults near Los Angeles, Calif.

Southern San Andreas
M≥6.7: 19.0% (0.9)
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M≥8.0: 6.8% (2.5)
Readiness: 1.5

Elsinore
M≥6.7: 3.8% (0.9)
M≥7.5: 1.0% (1.0)
M≥8.0: <0.1% (0.3)
Readiness: 1.0

San Jacinto
M≥6.7: 5.0% (0.4)
M≥7.5: 4.9% (1.3)
M≥8.0: 2.7% (56.7)
Readiness: 1.1

Tabulated values represent the likelihood of having one or more earthquakes in the next 30 years (starting from 2014).
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http://earthquake.usgs.gov/
http://ask.usgs.gov
http://www.WGCEP.org/UCERF3
mailto:field@usgs.gov


Appendix G 



U.S. Department of the Interior
U.S. Geological Survey

Fact Sheet 2016–3020 
Revised August 2016 (ver. 1.1)

U sing information from 
recent earthquakes, 

improved mapping of 
active faults, and a new 
model for estimating 
earthquake probabilities, 
the 2014 Working Group 
on California Earthquake 
Probabilities updated 
the 30-year earthquake 
forecast for California. 
They concluded that there 
is a 72 percent probability 
(or likelihood) of at 
least one earthquake of 
magnitude 6.7 or greater 
striking somewhere in the 
San Francisco Bay region 
before 2043. Earthquakes 
this large are capable 
of causing widespread 
damage; therefore, 
communities in the region 
should take simple steps 
to help reduce injuries, 
damage, and disruption, 
as well as accelerate 
recovery from these 
earthquakes.

Map of known active faults in the San Francisco Bay region.  The 72 percent probability 
of a magnitude 6.7 or greater earthquake includes the well-known major plate-boundary 
faults, lesser-known faults, and unknown faults. The percentage shown within each 
colored circle is the probability that a magnitude 6.7 or greater earthquake will occur 
somewhere on that fault system by the year 2043. The probability that a magnitude 6.7 or 
greater earthquake will involve one of the lesser-known faults is 13 percent.
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3

EXPLANATION

Major plate boundary faults

Lesser-known smaller faults

Urban areas

Building damaged in 2014 South 
Napa earthquake. Photograph by 
Erol Kalkan, U.S. Geological Survey.
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Earthquake Preparedness Helps
 Early Sunday morning on August 24, 

2014, the residents of Napa, California, 
were jolted awake by a strong, magnitude 
6.0 earthquake. Within 30 minutes, the 
staff of Becoming Independent, a non-
profit o ganization that helps adults with 
intellectual disabilities lead independent 
lives, called the people they serve in the 
affected area. The staff quickly visited 
all of the clients that needed help with 
cleanup and making their homes safe, 
a task made easier because both groups 
were trained in disaster preparedness 
and the clients had emergency kits with 
needed supplies on hand. The South 
Napa earthquake shifted houses off their 
foundations, damaged chimneys, started 
fires, and broke water mains throughou  
the city, causing hundreds of millions of 
dollars in economic losses. Many historic 
masonry buildings in downtown Napa 
were damaged. The earthquake was the 
largest in the San Francisco Bay region 
since the 1989 magnitude 6.9 Loma Prieta 

earthquake and a clear reminder of the 
seismic vulnerability of the region. The 
staff and clients of Becoming Independent 
showed that understanding and preparing 
for these events can improve how we live 
with future earthquakes.

Why Does the San Francisco Bay 
Region Have Earthquakes?

The same geologic process that is 
responsible for the San Francisco Bay 
region’s beautiful coastlines, bays, hills, 
and valleys is also the primary driving 
force for earthquakes along faults in 
the region. The Bay region is located 
within the active boundary between the 
Pacific and the North American tectonic 
plates, where the Pacific plate slowl  
and continually slides northwest past 
the North American plate. The San 
Andreas Fault, on which two magnitude 
7.8–7.9 earthquakes have occurred in 
historical time, including the 1906 San 
Francisco earthquake, is the fastest 
slipping fault along the plate boundary. 

Other major plate boundary faults in the 
San Francisco Bay region include the 
Hayward, Rodgers Creek, Calaveras, 
Maacama, San Gregorio, Concord, 
Green Valley, and Greenville Faults. 

How Do Scientists Calculate 
Earthquake Probability?

Scientists rely upon a variety of 
techniques to help understand the rate and 
magnitude of past earthquakes in order 
to estimate the likelihood of future earth-
quakes. The Global Positioning System 
(GPS) and other land surveying  
and geologic techniques have allowed 
scientists to make more accurate measure-
ments of how the current plate motions—
totaling 1.6 inches per year across the San 
Francisco Bay region—distribute stress 
onto these individual faults. Balancing 
plate motions with the slip during large 
earthquakes and slow creep on faults allows 
scientists to calculate average rates of earth-
quake occurrence over periods of hundreds 
to thousands of years. (Continued on page  4)
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1850–1966 earthquakes from Bakun, W.H., 1999, Seismic Activity of the San Francisco Bay Region: 
Bulletin Seismological Society of America, v. 89, p. 764–784 and 1967–2014 earthquakes from the Northern California Seismic Network.

Timeline of magnitude 5.5 and greater earthquakes in the 
San Francisco Bay region 1850–2014. In the 50 years prior to 
1906, there were 13  earthquakes with a magnitude between 
6 and 7, but only 6 earthquakes of similar magnitude in 
the 110 years since 1906. The rate of large earthquakes is 
expected to increase from this low level as tectonic plate 
movements continue to increase the stress on the faults in 
the region. 

San Francisco Bay Region Earthquake Timeline

2

Likelihood of at least one earthquake greater than a given 
magnitude in the San Francisco Bay region between 2014 
and 2043.

Magnitude 
(M)

30-year likelihood of at least one earthquake 
in the San Francisco Bay region

M ≥ 6.0 98 percent
M ≥ 6.7 72 percent
M ≥ 7.0 51 percent
M ≥ 7.5 20 percent



Map of earthquakes greater than magnitude 2.0 in the San Francisco Bay region from 1985–2014. Small earthquakes occur on both major 
faults (shown by the gray lines) and minor faults (not shown). Because of the variability of fault geometry, earthquakes at depth do not always 
coincide with the mapped faults at the Earth’s surface. There are sections of major faults, particularly the San Andreas Fault, with few or no small 
earthquakes but they will produce large earthquakes in the future. Compiled from the Northern California Seismic Network.

Monterey
Bay

P A C I F I C

O C E A N

San Francisco Bay

122°30’

38°

37°30’

38°30’

37°

122°

San
Francisco

Napa

Santa Rosa

Oakland

Hayward

Petaluma

Point
Reyes

Modesto

Healdsburg

Roseville

Watsonville

Concord

Vacaville

Novato

Gilroy

Livermore

Fairfield

Davis SACRAMENTO

San Jose

Vallejo

Santa
Cruz

Half Moon
Bay

Stockton

Salinas

Monterey

Earthquake
magnitude
1985–2014

S A
N

        A
N

D
R E A

S

 F A
U

LT

2–3
3–4
4–5
5–6
6.9 Loma Prieta

Major faults

0 10 20

0 10 20

KILOMETERS

MILES

3

• 110 

~ 
0 

0 
0 

00 

0 0 

,B 

19 

0 

0 

0 

• • -

cc:9 

0 

Do, 
0 

0 

0 

0 

i&a 
~ 

0 

a Q 

0 

□ 
Q 

-. 

(j 

o0 o 
o a 08 

0 O 
l!,o ~ 

0 
0 

0 



(Continued from page 2).  A trench excavated 
across the Hayward Fault in Fremont revealed 
evidence of 12 large earthquakes over the past 
1,900 years. The time interval between these 
earthquakes ranged from about 100 to 210 
years. Historical records indicate that the most 
recent large earthquake on this fault occurred 
in 1868. However, detailed information about 
other past earthquakes in the San Francisco 
Bay region is difficult to obtain because sei -
mograph records only go back to about 1900, 
historical accounts are sparse before 1850, 
and there are limited locations where faults 
can be trenched to identify and date prehis-
toric earthquakes. 

many of the faults in the region. However, 
the ongoing motion of the tectonic plates 
began rebuilding stresses after the 1906 
event, and earthquakes larger than magni-
tude 5.5 resumed during the second half of 
the 20th century. Future large, damaging 
earthquakes in the San Francisco Bay region, 
similar in size to the 1989 Loma Prieta and 
1906 San Francisco earthquakes, may or may 
not be accompanied by the level of earth-
quake activity observed in the late 1800s.

The 2014 Uniform California Earth-
quake Rupture Forecast version  3 (http://
pubs.usgs.gov/fs/2015/3009/) provides 
an updated estimate of the likelihood of 
large earthquakes in California over a 
30-year time window from 2014 to 2043. 
The forecast accounts for how fast stress 
is accumulating on each fault due to plate 
motions and the time since its most recent 
large earthquake(s). In updating the prob-
ability calculations, scientists used a more 
complete set of faults for the San Francisco 
Bay region than those used in the previous 
(2008) calculations, adding 32 smaller faults 
to the 5 major fault systems. The new study 
has also incorporated more options for how 
multiple faults might rupture together in 
large earthquakes.

Probabilities of Earthquakes in the 
San Francisco Bay Region

Smaller earthquakes occur more 
frequently than larger earthquakes. The 
probability that an earthquake of magni-
tude 6.0 or larger will occur before 2043 
is 98 percent. The probability of at least 
one earthquake of magnitude 6.7 or larger 
in the San Francisco Bay region is 72 
percent, and for at least one earthquake of 
magnitude 7.0 or larger it is 51 percent. 
These probabilities include earthquakes on 
the major faults, lesser-known faults, and 
unknown faults.

The probability of a large earthquake 
occurring on an individual fault in the San 
Francisco region is lower than the probabil-
ity of an earthquake occurring anywhere in 
the region. The faults in the region with the 
highest estimated probability of generat-
ing damaging earthquakes between 2014 
and 2043 are the Hayward, Rodgers Creek, 
Calaveras, and San Andreas Faults. In this 
30-year period, the probability of an earth-
quake of magnitude 6.7 or larger occurring 
is 22  percent along the San Andreas Fault 
and 33 percent for the Hayward or Rodgers 
Creek Faults. Individual sections of these 
faults have lower probabilities for large 
earthquakes to occur (continued on page  6); 

4

PREPARE
Before the next big earthquake we 

recommend these four steps that will make 
you, your family, or your workplace better 
prepared to survive and recover quickly:

Step 1: Secure your space by identifying hazards 
and securing moveable items. Step 5: Drop, Cover, and Hold On when the earth 

shakes.

Step 2: Plan to be safe by creating a disaster plan 
and deciding how you will communicate in an 
emergency. 

Step 6: Improve safety after earthquakes by 
evacuating if necessary, helping the injured, and 
preventing further injuries or damage.

Step 3: Organize disaster supplies in convenient 
locations.

Step 7: Reconnect and Restore. Restore daily life 
by reconnecting with others, repairing damage, 
and rebuilding community.

Step 4: Minimize financial hardship by organizing 
important documents, strengthening your 
property, and considering insurance.

SURVIVE
During the next big earthquake, and 

immediately after, is when your level of 
preparedness will make a difference in how 

you and others survive and can respond to 
emergencies:

RECOVER 
After the immediate threat of the earthquake 
has passed, your level of preparedness will 

determine your quality of life in the weeks and 
months that follow:

Calculating accurate earthquake prob-
abilities for short periods, such as 30  years, is 
also challenging. Although the 30-year time 
interval is convenient for humans, it is much 
less than the average time between large 
earthquakes on these faults, which can range 
from hundreds to thousands of years. The 
rate of large earthquakes in the San Fran-
cisco Bay region was high in the late 1800s 
but dropped abruptly after the 1906 San 
Francisco earthquake on the San Andreas 
Fault. Scientists believe that the post-1906 
earthquake rate decreased because the large 
amount of slip along the San Andreas Fault 
in 1906 temporarily reduced the stress on 

Seven Steps to Earthquake Safety

Adapted from Seven Steps To Earthquake Safety 
http://earthquakecountry.org/sevensteps/

http://pubs.usgs.gov/fs/2015/3009/
http://pubs.usgs.gov/fs/2015/3009/
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1989 Magnitude 6.9 
Loma Prieta Earthquake

2014 Magnitude 6.0 
South Napa Earthquake

Road damage from the Loma Prieta 
earthquake. Photograph by H.G. 
Wilshire, U.S. Geological Survey.

Damaged building in downtown 
Napa. Photograph by Erol Kalkan, 
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Additional Earthquake Resources
American Red Cross – Bay Area (http://www.redcross.org/local/northern-california-coastal) 
Association of Bay Area Governments (http://resilience.abag.ca.gov/earthquakes/)
Bay Area Earthquake Alliance (http://bayquakealliance.org/)
California Earthquake Authority (http://www.californiarocks.com/)
California Geological Survey 
 (http://www.consrv.ca.gov/cgs/geologic_hazards/earthquakes)
Did You Feel It? (http://earthquake.usgs.gov/earthquakes/dyfi )
Earthquake Country Alliance (http://earthquakecountry.org/)
Putting Down Roots in Earthquake Country (http://pubs.usgs.gov/gip/2005/15/)
ShakeAlert – An Earthquake Early Warning System for the United States West Coast  

(http://pubs.usgs.gov/fs/2014/3083/)
ShakeMap (http://www.cisn.org/shakemap/nc/shake/index.html)
ShakeOut.org (http://www.shakeout.org/california/bayarea/)
Uniform California Earthquake Rupture Fault version 3 Fact Sheet  

(http://pubs.usgs.gov/fs/2015/3009/)
United Policyholders (http://www.uphelp.org/)
USGS Real-Time Earthquakes (http://earthquake.usgs.gov/earthquakes/map/)

ISSN 2327-6916 (print) ISSN 2327-6932 (online)
http://dx.doi.org/10.3133/fs20163020

(continued from page 5) however, an 
earthquake of magnitude 6.7 or larger will 
cause strong shaking over a broad area. 
Therefore, it is important to estimate the 
probability of a large earthquake occurring 
anywhere in the San Francisco Bay region.

What is the Likelihood That an 
Earthquake Will Affect You?

Earthquake probabilities are only one 
component in the evaluation of earthquake 
hazards. Higher magnitude earthquakes 
have broader areas of intense shaking 
and cause more damage than lower 
magnitude earthquakes. In a magnitude 6.0 
earthquake, strong shaking and damage are 
confined to a localized area, as illustrate  
by the 2014 South Napa earthquake. In 
comparison, the 1989 magnitude 6.9 Loma 

Prieta earthquake caused damage over a 
region nearly 100 miles long. Local soil 
and geologic conditions, bedrock type, 
quality of building construction, and 
susceptibility to flooding (caused by da  
or levee failure) can also affect the amount 
of damage at a particular site. This was 
dramatically demonstrated by the 1989 
Loma Prieta earthquake, which devastated 
vulnerable parts of Oakland and San 
Francisco, more than 50 miles from the 
fault rupture. 

How Can You Protect Yourself and 
Your Family?

Taking simple steps before and during 
earthquakes can help protect you and your 
family, as well as speed your recovery 
from an earthquake.

Damaged building in downtown Napa. Photograph 
by Erol Kalkan, U.S. Geological Survey.

Before the next earthquake:

• Assess your home and work space, 
identify hazards, and secure moveable 
items.

• Create an emergency plan and organize 
disaster supplies to sustain you and your 
family for 72 hours or longer.

• Practice “Drop, Cover, and Hold On” to 
protect yourself when the ground begins 
to shake. Learn and practice what to do 
at home, work, or in school. 

• Stay prepared by repeating these steps 
on a regular basis. For example, reassess 
your preparedness every year and 
participate in the annual Great California 
ShakeOut drill on the third Thursday in 
October. 

Brad T. Aagaard, James Luke Blair, 
John Boatwright, Susan H. Garcia 
Ruth A. Harris, Andrew J. Michael, 

David P. Schwartz, and Jeanne S. DiLeo
Edited by Kate Jacques  

and Carolyn Donlin

For more information contact: 
1-888-ASK-USGS 
(1-888-275-8747) 

http://earthquake.usgs.gov/
http://ask.usgs.gov

https://www.facebook.com/
USGeologicalSurvey

https://twitter.com/USGS

6

Lack of adequate shear 
walls on the garage 
level exacerbated 
damage to this building 
at the corner of Beach 
and Divisadero in the 
Marina District, San 
Francisco, during the 
October 1989 Loma 
Prieta earthquake. 

http://www.redcross.org/local/northern-california-coastal
http://resilience.abag.ca.gov/earthquakes/
http://bayquakealliance.org/
http://www.californiarocks.com/
http://www.consrv.ca.gov/cgs/geologic_hazards/earthquakes/pages/index.aspx
http://earthquake.usgs.gov/earthquakes/dyfi/
http://earthquakecountry.org/
http://pubs.usgs.gov/gip/2005/15/
http://pubs.usgs.gov/fs/2014/3083/
http://www.cisn.org/shakemap/nc/shake/index.html
http://www.shakeout.org/california/bayarea/
http://pubs.usgs.gov/fs/2015/3009/
http://www.uphelp.org/
http://earthquake.usgs.gov/earthquakes/map/
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Abs-rna 

Saa FnadKo Fire Fcllknriag Earuqtlab 
CAPSS, tf>Jw) :011, 

San Francuco is at si,."ltijictlltl risk due tD fire foll.tming ear1hqullk4. This r,port analyses 
fir• following earthquake for San Francisco as part of a larger project undertaken by the San 
Francisco Department of Building Inspection emitted Community Action Plan for S.ismic 
Safety (CAPSS). This sp,cifk r,port, on lire following earthquak•. lw beo11 conducted with 
the support and assista,,oe of the San Francisco Fire Department (SFFD). 

A stochastic model for analyzing fire following •arthquake for San Francisco lw been 
de,-eloped, utilizing data recen-ed from CAPSS, SFFD and others, to ....,,.. lire following 
earthquake impacts due to four earthqual-e scenarios: magnitude 7.9, 7.2 and 6.5 et'mts on 
the San Andr•as fauh near San Francisco, and a magnitude 6.9 et'ml on the Hayward fau tt. 
These events cause high ground motions in San Francisco that resuh in ground failure in 
many parts of the City - ground motions are particularly high in the westorn part of Sao 
Francisco, which was oot yet buih up in 1906 and therefor• is not protected by the sp,cial 
high pressur• SFFD Auxiliary Water Supply S)~em (A WSS). Depending on the sp,cific 
earthquake sc.enario, tbts-e grouzid rnotiotis and ground failures- are estimated to cause over 
1,000 breaks in the potable water sy,tem. so that SFFD's A\VSS and cisterns will be the only 
source of fir•fighting water in many pans o f the City. The A WSS itself will sustain some 
damag•. forcing SFFD to fall back to cisterns only in some places. At the same time, SFFD' s 
42 lire engines will almost c~y not be abl• to respood to all the post.-thquake fires, 
which are estimated to be about 100 on at-erag• (u•ith a 10% chance of as many as 140) for 
the magnitude 7.9 Sao Andr•as e, 'en!. .l\5 a resuh, the methodology employed here. estimates 
ignit.ions, building burnt areas and dollar losses for the four scenario et-ent._ These resuh> are 
prosaned in Table A-1 as ranges within which losses will fal l half (i.e., 500/4) of the time 
(correspondingly, half the tim• the loss•• will be outside. -that is, •ither moro or less) than the 
indic-ated rartges-: . 

T ab le A-I 
Bounds for LGssf'S ro Building.s due to Fitt Following Eanh.qu.ake 

25,. - 75'°' Confidtn.ct RJ.ngt 

Loss I otal Bunn Budding 
Ig,,itions 

$ billions 
F1oor .Aru 
mill So. ft. 

SanAndreas Mw7.9 6S - 120 S 4.1 - S 10.3 11 .2 - 28.2 
San Andreas Mw 7 .2 52 - 89 S 2.S - S 6.8 7.7 - 18.6 

San Andreas Mw 65 4S - 70 Sl.7- S 5.l 4.7 - 14.0 
H•vward :\lw 6.9 27 - 46 S 1.3 - S 4.0 3.6 - 11.0 

For ._ump!•, for the Mw 7.9 et-em, essentially a rep,at of the 1906 earthquake, losses will on 
3'-erage be about $7.6 billion, and half the time will be more than $4.1 billion and less than 
$10.3 billion. More d,,tailed resuh> ar• presented in the report, but the sigcificanc~ o f these 
resuh> is not in their precision, but rather in their o,-.rall magnitudo. The IDC>del producing 
these rosuhs was validated by application to tho 1989 Loma Prieta et-ent, and examined for 
methodological and parametric sensitivity, with satisfactory results. 

A number of opportunities exist for reducing the fir• fo llowing earthquak• in San Francisco, 
including further impro,'ffllents in reliability of post-•arthquake water supply, further support 
for l\'ERT, and greater training lbr this problem for SFFD o fficers and firefighters. 

It~ I 12 O.:cuM l'Ol(I SPA 
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Fire Protection· Bonds 
PROPOSITION A 

FIRE PROTECTION SYSTEM IMPROVEMENT BONDS, · 
1986. To Incur a bonded Indebtedness of $46,200,000 
for the improvement of the fire protection system 
within the City and County of San Francisco. 

YES 273 
NO 274- I 

Analysis 
by Ballot Simplification Committee 

. THE WAY IT IS NOW: Since, the 1906 earthquake and · 
fire, the San Francisco Fire Department has had pro
grains to improve its fire protection system. A bond 
issue in 1977 paid for the most recent improvements, 

· including anextension of the high pressure firefight
ing water system which operates independently from 
the City's domestic water supply. However, there are 
still parts of the City which are not served by that high 

. pressure system. 
-

THE PROPOSAL: Proposition A would authorize the 
~ity to borrow $46,200,000 by issuing general obliga
tion bonds. This money would pay for improvements 

. in· San Francisco's fire protection system. These 
improvements would include extending the high pres
sure system, construction of new cisterns in residen-

Controller's Statement on "A" 

City Controller John C. Farrell has issued the follow
ing statement on the fiscal impact of Proposition A: 

"Should the proposed Resolution be authorized and 
when all bonds shall have been issued on a twenty (20) 
year basis and after consideration of the interest rates 
related to current municipal bond sales, in my opinion, 
it is estimated that approximate costs would be: 

Bond Rede[ijption $46,200,000 
Bond Interest 38,808,000 · 
Debi Service Requirement $85,008,000 

"Base4 on a single bond sale and level redemption 
schedules, the average annual debt requirement for 
twenty-two (22) years would be $3,864,000 which 
amount is equivalent to approximately one and twenty 
hundreths cents ($0.0120) in the current tax rate." 

tial areas, installation of a high pressure pump station 
at Lake Merced, construction of an emergency opera
tions center, and other projects: The interest and prin
cipal on general obligation bonds are paid out of ~ax 
revenues. Proposition A would require an increase in 
the property tax. · 

A YES VOTE MEANS: If you vote yes, you want San 
Francisco to issue general obligation bonds totalling 
$46,200,000 to make certain improvements in ~e 
City's fire protection system. 

A NO VOTE MEANS: If you vote no, you do not want 
San Francisco to issue bonds for these improvements 
in the City's fire protection system. 

. How 'W' Got on the Ballot 
On July 28 and August 4 the Board of Supervisors voted 8-0 in 

favor of the ordinance placing Proposition A on the ballot. 
The ordinance was signed by Mayor Dianne Feinstein on August 

6. 

THE FULL LEGAL TEXT 
OF PROPOSITION A 

APPEARS ON PAGE 96 

NOTE: YOUR POLLING PLACE 
MAY HAVE CHANGED. 

PLEASE REFER TO MAILING 
LABEL ON BACK COVER. 

NO ARGUMENT WAS SUBMITTED AGAINST PROPOSITION A 
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Fire Protection· Bonds 
ARGUMENT IN FAVOR OF PROPOSITION A 

In 1906, as dawn was about to break on April 18, a giant earth
quake hit the City, touching off52 separate fires. Those downtown 
swiftly joined in a huge conflagration that swept westward from the 
waterfront, leaving much of the City in ruins. 

If another major quake sti:ikes-(and seismic experts say it will, 
but they can't pinpoint when), the City must be prepared. 

Our firefighters must have sufficient water to fight spreading 
fires and quickly to control them. That's the only way our City will 
survive. 

In 1906, water mains broke and left the City defenseless. 
· Proposition A will assure.adequate water in every neighborhood 

throughout the City.· 
Proposition A will provide $46 million in general obligation 

bonds to expand and improve emergency water supplies throughout 

the City. Residential areas will be provided with underground cis
terns, and the high-pressure water supply system will be extended. 
Suction hose connections to City lakes, San Francisco Bay and the 
Pacific Ocean will provide additional millions of gallons of water. 

These emergency fire-fighting water supplies are. necessary to 
protect our homes, schools, hospitals, churches and other struc
tures from the threat of fire that inevitably comes with a monstrous 
quake. 

This increased fire protection will benefit the entire City and all 
who live, work and vist here. 

Vote Yes on Proposition A. 

Dianne Feinstein, Mayor 

·ARGUMENT IN FAVOR OF PROPOSITION A 
As a· result of the earthquake and fire in 1906, San Francisco 

suffered great destruction and devastation from the conflagration 
which followed, including the destruction of 28,000 buildings. 

Due to broken water mains caused by the earthquake, the San 
Francisco Fire Department was unable to stop the fire from getting 
out of control. 

·Proposition A will provide for the expansion of a high pressure 
fire-fighting water system to the residential districts of the City, 
which will be critical in emergency situations. 

Underground cisterns also will be constructed in the outer 
residential districts to provide emergency water supply in areas not 
served by the high pressure system. 

High.pressure system gate valves will be motorized with emer
gency battery powerpacks so they can be opened and closed in an 
emergency when normal power is disrupted. 

Suction connections will be provided to San Francisco Bay, the 
Pacific Ocean, and City lakes so that fire department pumpers can 
quickly connect and pump water from these large bodies of water to 
any fires. 

A pumping station for the high pressure system will be con-

structed at Lake Merced to provide an important source of water 
from the western part of the City. 

An amergency Operations Center will be built to provide a com
mand center for operations · in earthquakes and other major 
disasters. 
'The recent fire and explosion in the'Hunter's Point district dem

onstrated the critical need for water supplies in a major fire. The 
broken water main caused·by the explosion severely hampered the 
Fire Department in controlling this m_ajor fire. This is an example 
of what can happen wheri normal water supplies are disrupted. 

Increased earthquake activity in California demonstrates the im
portance of this Proposition. 

The fire department can function only if an adequate water sup
ply exists. Proposition ~ will provide an emergency fire-fighting 
water supply for the City; and ensure _that fire~ will not get out of 
control due to lack of water, following an earthquake. 

We urge all citizens to vote yes on Proposition A. This is protec-
tion for your home and yQur City. · · 

-Submitted by the Board· of Supervisors 

ARGUMENT IN FAVOR OF PROPOSITION A .. 
The Fire Commission and Chief of Department urge a YES vote 

_on Propositon A-a $46.2 million Earthquake Preparedness 
Program. 

This construction Program is designed to provide an updated and 
expanded emergency water supply system so that all areas of the 
City and County of San Francisco will be protected in case of a con
flagration following an earthquake or other disaster. 

The major components of the Program are: high-press·ure water 
supply extensions, underground cisterns, pumping station, emer
gency operations center, suction hose connections to the Bay and 

lakes, and a study to determine fire station reconstruction needs 
and their earthquake safety. 

Help the San Francisco Fire Department provide increased fire 
protection. VOTE YES ON PROPOSITl~N A. 

Henry E. Berman, President, Fire Commission 
Curtis McClain, Vice President, Fire Commission 
Jua11ita Del Carlo, Commissioner, Fire Commission 
Richard J, Guggenhlme, Commissioner, Fire, Commission 
Anne S. Howde11, Commissioner, Fire Commission 
Emmer D. Condo11, Chief of Deportment · 

Argument• printed on thle page are the opinion or the authore and have not been checked for accuracy by any ottlclal agency. 
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Fire Protection. BO.nds 0 
ARGUMENT.IN FAVOR OF PROPOSITION·A 

San Franciscans will not forget, nor should. they, the tragic 
Bayview/Hunter's .Point fire on April 4, 1986. Coincidentally, two 
earthquakes rocked the Bay Area in the w~ks . following• the 
Bayview fire. . 

Following the Bayview fire, I requested· Board of Supervisors 
hearings to investigate the adequacy of San Francisco's emergency 
water supply in the Bayview, Ingleside, Balboa Terr~ce, Ocean
view, Lakeside, Forest Hill, Crocker-Amazon, St. Francis Wood, 
West Ponal, Diamond Heights, Visitacion \alley, Merced Manor, 
Excelsior, Ponola, Silver·Terrace, Miraloma Park, Forest Knolls, 
Inner Sunset, Lakeshore Acres, Monterey Height.\, and Outer Mis
sion neighborhoods, and to implement a program to correct defi
ciencies in our emergency firefighting capabilities. From these 
hearings and deliberations of the Fire Commission, Proposition A 
emerged. · 

V<Jl'E YESJ>N A. 
Proposition A is a $46,200,000 general obligation bond issue to 

construct a comprehensive emergency water supply system and an 
emergency operations center for firefighting in the event.· of a 
disaster. · · 

That may seem like a lot of money, but it represents, in this case, 
a prudent, far-sighted investment in San Francisco's future. Unfor
tunately, we can't guarantee another Bayview-type fire won't hap
pen. But we can· be better prepared if' one does happen, and 

. significantly reduce the risk to life and property in the Bayview, 
Hunter's Point, the Outer Mission, and all of. the West of Twin 
Peaks area. 

Please vote "Yes" on A. 

Quentin L. Kopp, Supervisor 

ARGUMENT IN FAVOR OF PROPOSITION A 
Earthquakes are a major concern to all of us who live in Califor

nia, and a potential cause of ~isaster for San Francisco. Following 
a major earthquake it is highly likely that multiple fires will occur, . 
San Francisco with its highly congested blocks of wooden buildings 
would face a conflagration (fire storin), if a major earthquake 
caused water supplies to be disrupted. . 
· Proposition A, as an Earthquake Preparedness measure, is very 

important for San Francisco. It will provide for Emergency Water 
Supply necessary for fire fighting. · · 

' 

. , We urge all citizens to VOTE YES ON PROPOSITION A, 
. . . . . . 

Bruce Bolt, Professor of Sei~mology 
Karl V. Steinbrugge, Pasi''Chairman 

California Seismic Safety Commission 
Charles Scawthom, · Structural Engineer 
Joe J. Litehiser, Setsmologist 
Donald H. Cheu, M.D., Vice Chairman 

Governor's Earthquake Tusk Force 

ARGUMENT IN FAVOR OF PROPOSITION A· 
_ We support this important Earthquake Preparedness Program. 

VOTJ?i:YES ON PROPOSITION A, 
Willie L, Brown, Jr., Speaker of Assembly 
Michael Hennessey, Sheriff 
Morris lkmstein, President, Airports Commission 
Douglas Engmann, Commissioner, Board of Permit Appeals 
E, L. Friend, President 
Anne Halstead, Commissioner, Port Commission 

Thomas E. Hom, President,·war Memorial Board of Trustees · 
Melvin D. Lee, Commissioner, Redevelopment Commission 
Roben J. McCarthy, Vice President, Board of Pcnnit Appeals 
Al Nelder, Commissioner, Police Commission 
Michael Salamo, Member, S,F. Parking Commission 
William K, Coblentz, Attorney 
Gordon J. Lau, Attorney 
Ste~n L. Swig, Attorney 

ARGUMENT IN FAVOR OF PROPOSITION A 
Fire. Protection for San Francisco's neighborhoods is a vital fac

tor. Emergency Water Supplies for fire fighting are necessary so 
that the Fire Department can provide ample protection to our 
homes in the event an earthquake damages water mains as occurred 
in 1906. · · · 

Proposition A will expand and improve the Fire Department's 
Emergency Water Supplies. 

• Suction hose connections for pumpers will be provided to City 
lakes, S.F. Bay and Pacific Ocean. 

• Underground cisterns will be provided in residential areas. 
• The High-Pressure System will be extended to outer residen-

tial districts. 1 • 

The cost of Proposi~ion A is .0120 cent ·per $100 valuation on the 
property tax; this means a home valued at $150,000 would pay 
$17.16 per year for this protection. This is highly cost effective in-
surance for our homes. : ' 

We urge all citizens to VOTE YES· ON PROPOSITION A. 

Marguerite A, Hurren 
James J, Hfl/sh, Jr. · 
Dorothy Agnes McDougall 
Andrew Jones 
George L. Newkirk 

' . . 

Jess T. &teva 
Dolph Andrews 
Norman V. Hechsler 

Argument• printed on thlil page are the opinion of the autho111 and have not been checked for accu"cy i,y any ottlcl■I 1g1ncy. 
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Fire .Protection Bonds 
ARGU.MENT IN FAVOR OF PROPOSITION A 

Fire Protection and Earthquake Preparedness concern all school 
· officials in San Francisco. 

Proposition A is an important program that will provide Emer
gency Water Supplies For Fire Fighting throughout the City. 

When a major earthquake strikes, the Fire Department must have 
a dependable water supply to protect our families, homes and 
schools. 

Earthquakes cannot be stopped, but we must have water to stop 
the fires that will occur. 

We ask all citizens to join us and VOTE. YES ON PROPO
SITION A. 
Myra A. Kopf, President, Board of Education 
A. Richard Cerbatos, Vice President, Board of Education 
Ubby Denebelm, Member, Board of Education 
JaAnne Miller, Member, Board of Education 
Benjamin 1bm, Member, Board ofEducation . 
Sodonla M. Wilson, Member, Board of Education 
Rosario Anaya, Member, Board of Education 
Ernest C Ayala, President, S.F. Community College Board 

. Al Vidal, Principal, Washington High School 

ARGUMENT IN FAVOR OF PROPOSITION A 
Improved and expanded Emergency Water Supplies for fire 

fighting in San Francisco are a necessary factor to prevent another 
conflagration (fire storm) from sweeping the City as occurred in 
1906. 

Our central ·business and financial districts are the economic 
heart of the City; the residential districts contain the homes of our 
citizens. 

Proposition A provides increased fire protection to our high-rise 

buildings and our homes., 
Earthquake preparedness and protection from the ravages of fire 

concern us all. As civic leaders of San Francisco we urge all 
citizens to VOTE YES ON PROPOSITON A~ 

Lee Dolson, General Manager, Downtown Association 
· James R. Bronkema, President, Embarcadero Center 

ARGUMENT IN FAVOR OF PROPOSITION A 
We can bet that most of you have seen the circles of bricks encom-

. passing certain intersections in some neighborhoods in San Fran
cisco. These circle's mark underground water cisterns that were 
constructed "after" the devastating earthquake and fire in 1906. 
Many neighborhoods in San Francisco built after · 1912 are NOT 
serviced by this alternate water system. · 

Proposition A would provide a City-wide emergency water sup
ply system to protect our homes and neighborhoods. 

We cannot ·prevent earthquakes but we can take prec(lution 
against fire ... the biggest threat to San Francisco . 

We urge a YES vote on Proposition A ... fire protection for our 
f,nmilies no matter where they may be in our City, 

Nancy Honig 
Roxanne Mankin 
Jane McKask/e Murphy 
Bernice E. Ayala 

Cheryl Arem·on 
Gi11a Mo,1·co11e 
Jonnie B. Johnson 

ARGUMENT IN FAVOR OF PRO~OSITION la 
Earthquake Preparedness and increased fire protection are of 

vital concern to all citizens of San Francisco. 
VOTE YES ON PROPOSITION A. 

Robert Bacci 
Michael Bernick 
Susan Bierma11 
Fronk T. Blackburn 
Rev, Dr. Amos C. Brown 
Sal/yBrun11 
Stafford Buckley 
Michael Chan 

Charles D. Cresci 
Rosemary DeGregorlo 
1bdd D/r.kinson 
H. Welton Flynn 
.Ron Huberman 
Ralph Hurtado 
David Jenkins 
AgarJaicks 

Carole Migden 
Polly V. Marshal/ 
Alicia ffbng 
Thomas F. McDonough 
1bny Kilroy ' 
Leroy King 
David Looman 
Christopher Mart/11 
PeterMer.ey 
Marilyn M/1/er 
Jeff Mori 
Sandy Mori 
Yoshlo Nakashima 

Mitchell Omerberg 
Edward J. Phipps ·. 

· Unda Post 
111elma Shelley 
Robert J. 71dly 
Yori ffbda 
Evely11 Wilson 
Pansy Pa11zlo ffbl/er 
Bruce W. Wlentha/ 

, Jim Hbchob 

ARGUMENT IN FAVOR OF PROPOSITION A 
Pure self interest dictates that we provide an abundant .and 

surplus supply of "fire protection" water for EVERY pan of San 
Francisco, not just half of it! VOTE Y~SI 

W. F. O'Keeffe, Sr., San Francisco Tuxpayers Association 
.\ 

Argumonla printed on this page are tho opinion of tho ~uthoro and have not boon chocked for accuracy by any ottlclal agency. 
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Fire .Protection Bonds 
ARGUMENT IN FAVOR OF PROPOSITION-A 

Emergency water supplies for fire fighting are vital for San Fran
cisco. On April 4, 1986, an explosion and fire · occurred in the 
Bayview District, causing nine deaths: The disrupted water supply 
caused by the explosion, severely hampered the Fire Department in 
controlling this fire. 

In the event of a major earthquake it is highly likely that water 
mains will be damaged throughout San Francisco .. Proposition A 
will provide for 94 underground cisterns to be built in residential 
areas where few emergency water supplies now exist. The Bayview 

fire demonstrated the need for emergency water supplies for fire 
fighting. 

Protect your neighborhood and home. 

VOTE YES ON-PROPOSITION A. 
Concerned Citizens for Improved Fire Protection · 
Michael fi'ew, Chairman 
John Holt 
Robert L. Kreu1)Jerger 
&J F. Patterson · 

Michael S. Newman 
Mel S. Newman 
Jack R. Brower 
August J. Nevo/o 

ARGUMENT IN FAVOR OF P,-OPOSITION A 
San Franciscans remember what happened in 1906. The fires that 

occurred after the earthquake swept the City and left many thou
sands ofpeople homeless. 

Proposition A is a common sense program to provide Emer
gency Water Supplies for Fire Fighting throughout the City. This 
-would ensure that fires would not get out of control due to lack of 
water supply. 

This $46.2 million bond issue n~eds a two-thirds vote. AB a 
fonne.r member of the Board of Supervisors and ~~ighborhood 
businessman, I urge all citizens to vote for this important program. 
It is protection for your family, home and city at a very low cost; it 
makes sense in both human and economic terms. · 

VorE YES ON PROPOSITION A. 
John Barbagelata, Realtor 

ARGUMENT IN FAVOR OF PROPOSITION A 
- Proposition A assures San Francisco residents of on-going prep
ar.ation which is the best defense against a major disaster
.earthquake, conflagration, or an explosion. 

San Francisco Fire Fighters regard this measure as the first:step 
.in the earthquake preparedness program. 

Control disaster with expanded fire protection! 
San Francisco Fire Fighters urges a YES vote on Proposition A. 

James T. Ferguson, President, 
San Francisco· Fire Fighters Local 798 

ARGUMENT IN FAVOR OF PROPOSITION A 
_ Fire Protection is a serious concern for all citizens ·of San Fran
. cisccj, We, the working Fire Chiefs of San Francisco are well aware 
of what happened in 1906; when fires occurring after the great 
earthquake burned thousands of buildings and left over 200,000 
homeless . 

. The quake caused hundreds of breaks in water mains and the lack. 
of water supplies prevented the Fire Department from controlling 
the fire. 
. We do not want this to happen again: 

Proposition A will provide Emergency Water· Supplies for Fire 
Ftghtl~g. The following installations will be placed in our neigh
borhoods to protec~ our homes. 

• 94 underground cisterns will be built. 
• 56 suction' hose connections for pumpers will be provided to 

City lakes, S.F. Bay and Pacific Qcean. 
• The High-Pressure System will be extended to residential 

areas. 

• Improvements to tanks, reservoirs, pump stations, including a 
new pump station at Lake Merced and an Emergency Operations 
Center. 

The recent fire in the Bayview District that took nine lives dem- . 
onstrated how important water supplies can be. The damaged water 
supply caused by the fire and explosion seriously hampered Fire 
Department efforts to control this major fire. 

We as the working Fire Chiefs who actually run the day-to-day 
field operations in San Francisco urge ~11 citizens to support this 
important measure. 

VOTE YES ON J.IROPGSITION A. 

John W. Flaherty 
President, The San Francisco Fire Chiefs Association 
Gary J. 'lbrre:,• · 
Secretary, The San Francisco Fire Chiefs Association 

· ARGUMENT IN FAVOR OF PROPOSITION A 
Fire safety can be improved by voting FOR Proposition A and 'lbm Spinosa, BART Board candidate 

AGAINST BART director Eugene Garfinkle. BART's a fire trap. 

Arguments printed on this page are the opinion of the authors and have not been checked for accuracy by any oHlclal agency. 
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Fire-Protection· Bonds 
ARGUMENT IN FAVOR OF PROPOSITION A 

Earthqua~e Preparedness ~nd Fire Protection 11re vital factors for · 
aJl citizens. ' 

' Ii VOTE YES ON PROPOSITION A. 
A: Cecil Williams, Olide United Methodist Church 
Bob Burry, President, S.F. Police Officers Association 
WIiiiam Corvin, President, California Steam Company 

J.. M. Eaneman, President, AMC Cancer Research Board of Directors 
George Foos, Chairman, Great Western ~due Centers · 1 

Rev. John L .. Green, Chaplain, S.F. Fire Department • · 
Albert S. Samuels, Jr., Past President, Market Street Project 
Harvey Matthews, Bayview-Hunter's Point Democratic Club , · 
Arthur Goedewaagen, President, Sunset-Parkside Education & Action Committee 

··ARGUMENT IN FAVOR OF PROPOSITION A · 
Prior to the Great Earthquake and Fire of 1906, San Francisco 

Fire Chiefs had always insisted the City was riot prepared for a 
major disaster. History proved them correct. Today, 80 years later, 
San Francisco's preparation is still not adequate. 

When each of us was Chief of Department, we emphasized the 
need for the additional preparedness necessary to prevent a sweep
ing fire stor.m or catastrophic disaster. That state of preparedness 
has yet to be attained. However, Proposition A offers a once-in-a
Iife opportunity to protect life and property, through preparation, at 
an extreqiely minimal cost. This opJX>rtunity should not be missed. 

Proposition A will provide the nec.essary water supplies vital to 
preventing another conflagration of the 1906 magnitude! 

Proposition A will expand the high-pressure firefighting water 

supply system beyond the· commercial areas into the residential 
neighborhoods! 
. Proposition A will greatly improve fire defenses not only in the 

western part of San Francisco but City-wide as welll 
· Proposition A will ensure that San Francisc~ is no longer one of 

the few remaining major cities with a sub.:standard Emergency 
Operations Center for .command and control during disasters and 
earthquakes! 

As former San Francisco ,Fire Chiefs, we urge you to. VOI'E 
"YES" ON PROPOSITION"• . . • 
William R Murray, Chief, San Francisco Fire Department, Retired 
Keith P. Ca/den, Chief, San Francisco Fire Department, Retired 
Andrew C Casper, Chief, San Francisco .Fire Department, Retired. 

ARGUMENT IN FAVOR OF PROPOSITION A 
• Yes on Proposition A. 
• Local fire ~hiefs have· warned about. grave BARr fire catas-

trophe dangers. End disregard of public safety: 
-San Franciscans for BART•Safety 

ARGUMENT IN FAVOR OF PROPOSITION A 
· This is a vital issue for San Francisco. Emergency Water Sup

plies for Fire Fighting must be provided throughout the City. 
Many fires will occur if a major earthquake strikes San 

Francisco. 
. The Fire Department needs a water suply to prevent a conflagra

tion (fire storm) from occurring again, as it did in 1906 .. 
Ea~quakes are a geologic fact of life and cannot be prevented, 

but we can prepare for the fires tharwill occur, this makes sense for 
all citizens. 

VOTE YES ON PROPOSITION A. 

Philip S. Day, Jr. 
Director, San Francisco Office of Emergency Services 

Richard Eisner, Earthquake Preparedness Consultant 
Jelena Pantelic, Chairperson, Disaster Preparedness Committee . 
Joe Posillico, Emergency Services, Salvation Army 
Peter Ashen, Disaster Director, American Red Cross 

. ARGUMENT IN FAVOR OF PROPOSITION A · 
San Francisco Council of Civic Organizations endorsements: 
Proposition A.:... YES 
Proposition M-YES 

Terence Faulkner 
President, San Francisco Council of Civic Organizatio1Js 

ARGUMENT IN FAVOR OF PROPOSITION A 
Earthquake Preparedness and providing Emergency Water Sup• 

plies for Fire Fighting are of vital importance to San Francisco. 
VOfE YES ON PROPOSITION A. 

Donllld J. Birrer, Director of Public Worka 
Frank M, Jo,r/an, Chief of Police 

Dean Macrls, Dln:ctor of Plnnnlng 
Rudy Nothenberg, General M11nngcr, Public Utilities 
William Stead, Ocncrnl Mnnngcr, Munlclpnl Rail~ny 
David Werdegar, M.D.M.P.H., Din:ctor of Public'Hcnlth 
James D. Cooney, Ocncrnl Mnnngcr, S.F. Wntcr Deportment 

Argument, printed on thl1 page are tho opinion of tho authora and have not boon chocked tor accuracy bf any offlcl1I agoncv, 
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Victor Makras, Presidenl 

FIRE COMMISSION 
City and County of San Francisco 

Cavin Newsom, Mayor 

Stephen A. Nakajo, Vice Preside11t 
George Lau, Commissioner 
Andrea Evans, Commissioner 

698 Second Street 
San Francisco, CA 94107 
Telephone 415.558.3451 

Pax 415.558.3413 
Monica Quattrin, Co111111ission Secrelrrry 

SAN FRANCISCO FIRE COMMISSION 

RESOLUTION 2010-01 

ENCOURAGING TRE FIRE DEPARTMENT TO PURSUE GRANT FUNDJNG IN THE AMOUNT 
OF $9.785 MILLION FROM THE FEDERAL GOVERNMENT, TO EXPAND THE DEPARTMENT'S 
PORTABLE WATER SUPPLY SYSTEM. 

WHEREAS, The uniformed employees of the San Francisco Fire Department (SFFD) respond to 
approximately l 00,000 incidents a year; and, 

WHEREAS, It is the responsibility of the SFFD and its members to protect the lives and property of the 
citizens of San Francisco from the effects of natural disasters; and, 

WHEREAS, The United States Geological Survey has issued increasingly frequent warnings of the high 
probability of a potentially catastrophic earthquake in the San Francisco Bay Area during the next thirty 
years; and, 

WHEREAS, World renowned scientists, whose area of expertise is the modeling of the destructive effects 
of eatt hquakes on underground infrastructure, have identified the domestic water system of San Francisco 
as highly vulnerable to catastrophic fai lure in the event of a major Bay Area earthquake; and, 

WHEREAS, World renowned scientists, whose area of expe1tise is the modeling of the spread of fire 
following earthquakes in modern urban settings, have predicted that there is a high likelihood that San 
Francisco will be subject to multiple simultaneous conflagrations fo llowing a major Bay Area earthquake; 
and, 

WHEREAS, The assessed value of the real estate in San Francisco subject to property taxation exceeds 
$ I 00 billion; and, 

WHEREAS, The spread of fire following earthquakes in a modern urban setting typically is responsible 
for as much as 75% of the total dollar loss that results; and, 

WHEREAS, Loss of life fol lowing an earthquake in a modern urban setting is greatly exacerbated by the 
effects of resultant fires in buildings where occupants have been trapped by structural collapse; and, 

WHEREAS, The Auxiliary Water Supply System does not cover the entire geographic areas of the City 
and County of San Francisco; and, 



WHEREAS, The SFFD's Po1table Water Supply System has been proven effective in the above-ground 
transmission of water for fire fighting purposes; and, 

WHEREAS, The Po1table Water Supply System works in conjunction with and can supplement the 
existing Auxiliary Water Supply System, and therefore the Portable Water Supply System is capable of 
partiaJly mitigating the possible lack of domestic water system availability fo llowing a major eart hquake; 
and, 

WHEREAS, the number of units currently comprising the SFFD's existing Portable Water Supply System 
is not adequate to supply all areas of San Francisco where the Auxiliary Water Supply System does not 
extend; and 

WHEREAS, the proposed design for expanding the Portable Water Supply System has been shown to be 
a highly cost effective and functionally adaptable method of providing the means by which firefighters 
can attack multiple conflagrations simultaneously; 

WHEREAS, the SFFD is working with Senator Dianne Feinstein and Speaker of the House Nancy Pelosi 
in seeking these grant funds, now therefore, be it 

RESOLVED, That the Fire Commission encourages the Fire Department to actively pursue grant funds in 
the amount of $9.785 million from the federal government, to expand the Portable Water Supply System 
and tra in SFFD uniformed members, the Fire Reserve, and other members of the community who may 
assist the SFFD in times of disaster. 

Adopted at the Regular Meeting of the San Francisco Fire Com1nission on January 14, 2010. 

Ayes: 
Nays: 

4 (Makras, Nakajo, Lau, Evans) 
0 

~~ 
Monica Quattrin, Commission Secretary 
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Frequently Asked Questions -
Fire Suppression Water Systems

1) What is the Auxiliary Water Supply System, and what is its primary function?

The Auxiliary Water Supply System (AWSS) is a non-potable fire-suppression water system that was built the 
decade following the catastrophic 1906 San Francisco earthquake. The purpose of the AWSS is to provide the 
San Francisco Fire Department (SFFD) with a high-pressure fire suppression water system that can be utilized 
during large fires. The system is vital for protection against the loss of life, homes, and businesses from fire 
following an earthquake and non-earthquake multiple-alarm fires.

There are two aspects of the AWSS that are critical to its success:

 1. Distribution infrastructure: The AWSS consists of over 135 miles of high-pressure pipeline and   
          hydrants. The system utilizes approximately 30 seismically-reliable motorized valves, allowing the   
      SFPUC to valve off sections of the system, to ensure that pressure is maintained in areas where 
      fires are occurring.

 2. The water supply that feeds into the AWSS distribution infrastructure. The primary source of   
           the AWSS is the SFPUC’s Hetch Hetchy Water System.

The original AWSS system consisted of three reservoirs and two seawater pumping stations. Their capacities:

 •  10.5 million gallon Twin Peaks Reservoir, 

 •  0.5 million gallon Ashbury Heights Tank, and 

 •  0.75 million gallon Jones Street Tank. 

 •  Seawater pump station #1: 10,000 GPM (located in SOMA)

 •  Seawater pump station #2: 10,000 GPM  (located near Aquatic Park)

In 2010, the management of the AWSS was transferred to the San Francisco Public Utilities Commission 
(SFPUC). A shared goal of the SFPUC and SFFD is doing the following to expand and improve the reliability of 
the water supply serving the AWSS. The agencies have undertaken the following to do so:

 •  95% completion of the $4.8 billion Water System Improvement Program (WSIP), providing robust   
      seismic upgrades to the pipelines, reservoirs, and infrastructure that supply water to San Francisco  
      and the greater Bay Area;

 •  Added a larger pipe to increase the speed of re-filling the Twin Peaks reservoir from the 11 million   
      gallon Summit Reservoir;

 •  Connecting the 70 million gallon South Basin of the University Mound Reservoir to AWSS    
      (expected completion in 2018);

 •  Replaced the engines and installed remote control capabilities for Seawater pump station #1 to allow  
      for remote operation;

 •  Structural and seismic upgrades of Seawater pump station #2 (expected completion in 2020);

 •  Designing the installation of a pump station at Lake Merced to feed into the AWSS in the future if    
      funding is available;

--- - - -



 •  Analyzing the usage of the 90 million gallon North Basin of Sunset Reservoir as a water Supply for a  
      Potable AWSS in the Sunset and Richmond Districts; and

 •  Investigating the installation of a seawater pump station at Ocean Beach to serve as a secondary   
      source of water for fire suppression for the Sunset and Richmond Districts.

In addition to the AWSS, the SFPUC’s low-pressure drinking water system and its low-pressure hydrants, as well 
as approximately 180 cisterns throughout San Francisco, can be pumped and utilized by SFFD Fire Trucks for 
fire-suppression. 

2) Is the AWSS located throughout San Francisco? If not, why?

The AWSS was built after the 1906 earthquake, and its location, primarily in the northeast portion of
San Francisco, corresponds to the location of the central business district and the majority of the city’s 
population at that time. 

The San Francisco Public Utilities Commission (SFPUC), SFFD, and San Francisco Public Works (SFPW) are 
committed to increasing fire protection throughout San Francisco. Since the passage of the Earthquake Safety 
and Emergency Response Bond in 2010, the three agencies have been implementing projects to improve the 
system’s seismic reliability and range of coverage. The three agencies will continue to implement projects 
utilizing new and proven technologies that improve upon the original system design. There have been many 
advancements in earthquake resistant pipeline design and materials, hydrants, and seismic valves since the 
early 1900s, and the SFPUC intends to use the best possible technology available to meet the performance 
standards of the SFFD. Please standby for future updates to the SFPUC webpage for images, graphics, and 
maps showcasing the original AWSS system, recent upgrades, and future projects. 

3) Who manages the AWSS, the SFPUC or the SFFD? How does the SFFD know that the   
     AWSS system is being adequately and reliably maintained?

The SFFD owned and managed the AWSS and the fire hydrants on the potable water system from the early 
1900s until 2010. During this time the SFFD collaborated with staff from San Francisco Public Works (SFPW) 
to implement upgrades to the system. In 2010, the AWSS was transferred to the SFPUC, the City’s experts in 
water supply piping systems. By bringing in the SFPUC to work with SFFD and SFPW, City leaders created an 
interagency team with all of the expertise needed to manage, operate, and update the AWSS.

The SFFD is considered the end user of the system, and therefore system improvements and expansion 
completed by SFPUC must meet the rigorous and high-quality standards of the SFFD. The SFFD and SFPUC 
meet monthly to discuss operations of the AWSS, report on maintenance activities, review capital and 
developmental project design and status, and communicate on policies and procedures that affect both 
departments. 

This partnership presents the best of both worlds for San Franciscans. The women and men of SFFD are 
internationally-recognized for their expertise, experience, and bravery in fighting fires. Similarly, the SFPUC, 
with its Hetch Hetchy Water System, is recognized as one of the top water agencies in the world. The SFPUC 
has hundreds of engineers that are experts in designing, expanding, and improving water systems. Additionally, 
the SFPUC has over 80 plumbers and dozens of construction management experts in-house that are dedicated 
to providing high-quality maintenance and oversight of the construction projects needed to keep the AWSS 
functioning for the SFFD’s use.

With the two agencies working together, in partnership with SFPW, the City of San Francisco has the experts it 
needs to successfully operate, expand, and improve the AWSS.

4) What are the SFPUC and SFFD doing to increase fire protection in the areas of the City  
     that do not have the AWSS?



When the SFPUC took over control of the system, the agency worked with SFFD to complete a review of all 
existing facilities and a comprehensive Planning Study. 

The analysis modeled the hydraulic reliability of the existing AWSS after a major earthquake. In this context of 
this study, hydraulic reliability is defined as the percentage of the water needed by SFFD to fight fires that would 
be met by the AWSS and other sources after a 7.8 earthquake on the San Andreas Fault.

Our analysis showed that the 2010 AWSS was 47% reliable, and thus only able to provide about half of the 
water needed for city-wide firefighting following a 7.8 earthquake. Utilizing this information, the SFPUC, SFFD, 
and SFPW identified projects that would increase system reliability and could be funded by the 2010 and 2014 
Earthquake Safety and Emergency Response (ESER) Bonds authorized by San Francisco voters. Decisions on 
which projects to implement utilizing bond funds are based on a given project’s ability to improve the reliability 
score for the Fire Response Area that the given project serves and to increase the likelihood of delivering 
water after an earthquake. 

Bond-funded projects make seismic upgrades to the system and repair, replace, and extend system 
components to increase the ability to provide adequate water for firefighting. Funding is allocated to repair, 
replace, and extend system components to improve the ability to provide adequate water for firefighting 
purposes following a major earthquake and during multiple-alarm fires from other causes. This includes 
repairs and upgrades to core facilities, pipelines, and tunnels, and construction of new cisterns.

The following projects have been completed utilizing the funds from the 2010 and 2014 bonds:

 • Installation of 30 new cisterns (with 15 of these cisterns installed in the Sunset and
     Richmond districts);

 • Reliability upgrades at the three primary source supplies – Twin Peaks Reservoir, Ashbury Heights Tank,  
     and Jones Street Tank;

 • Added a larger pipe to increase the speed of re-filling the Twin Peaks reservoir from the 11 million   
     gallon Summit Reservoir;

 • Replaced the engines and installed remote control capabilities for Seawater pump station #1 to allow  
     for remote operation;

 • 6 pipeline and tunnel projects.

The following projects are in construction and/or design phase:

 • Connecting the 70 million gallon South Basin of the University Mound Reservoir to AWSS    
     (expected completion in 2018);

 • 16 pipeline and tunnel projects;

 • Motorizing critical seismically-reliable valves for remote control, and improving the electronic control  
     system of the valves; and

 • Structural and seismic upgrades of Seawater pump station #2 (expected completion in 2020);

 • Designing the installation of a pump station at Lake Merced to feed into the AWSS in the future if   
     funding is available;

 • Preliminary analysis for a Potable AWSS for the Sunset and Richmond Districts. Additional 
     information on that system can be found in questions 6-11. 

Once fully completed, the projects implemented with the ESER 2010 bond funds will increase the citywide 
reliability score from 47% to 67%. The full completion of the projects implemented with the ESER 2014 bond 
funds will increase the citywide reliability score from 67% to 87%. Construction of additional recommended 
future projects will increase the citywide reliability score to 96%.

http://sfwater.org/Modules/ShowDocument.aspx?documentid=5055
http://www.sfearthquakesafety.org/eser-2010.html
http://www.sfearthquakesafety.org/eser-2014.html


5) Who makes decisions about the selection and implementation of AWSS projects? Who   
     reviews the progress and implementation of AWSS capital projects? 

Overseeing the selection and implementation of AWSS projects is the Management Oversight Committee 
consisting of SFPUC General Manager Harlan Kelly, SFFD Chief Joanne Hayes-White, SFPW Director Mohammed 
Nuru, and SFPUC Assistant General Manager of Water Steve Ritchie.  

The San Francisco Capital Planning Committee, consisting of the City Administrator and including the President 
of the Board of Supervisors, the Mayor’s Budget Director, the Controller, the City Planning Director, the Director 
of Public Works, the Airport Director, the Executive Director of the Municipal Transportation Agency, the General 
Manager of the Public Utilities System, the General Manager of the Recreation and Parks Department, and the 
Executive Director of the Port of San Francisco, reviews the progress and implementation of AWSS capital 
projects. Capital Planning Committee meetings are open to the public. Please find more info at the 
Committee’s webpage.

6) Are the SFPUC and SFFD looking at something called a Potable AWSS for fire suppression  
     on the Westside of San Francisco. What is a Potable AWSS? How does it function? How is  
     it different from the existing AWSS?

The word “potable” is defined as “safe to drink”. The Potable AWSS currently under analysis will connect to the 
90 million gallon North Basin of the Sunset Reservoir, and will provide a high-pressure firefighting system for 
the SFFD to fight fires in the Richmond and Sunset Districts. The Potable AWSS will meet the same rigorous 
standards required by SFFD to fight large fires, and will utilize the same earthquake resistant pipes, 
seismically-reliable valves, hydrants, and components utilized by the AWSS, and therefore will be designed 
to function at the high-pressure level required by SFFD. The Potable AWSS project is currently in the planning 
and analysis phase. The SFPUC will work with SFFD to design the system with operational capabilities and 
design criteria standards equal to or exceeding the existing AWSS. 

The Potable AWSS will also have roughly 5 connections to potable water pipes in the Sunset and Richmond 
districts. These connections will utilize the same valves as the 30 valves the existing AWSS currently uses 
to isolate sections of the AWSS to maintain system pressure. Additionally, these 5 valves will be tested at the 
same schedule as the existing valves to ensure their performance during an incident. During non-fire events, 
the Potable AWSS pipeline will be one of many pipes supplying drinking water to the Richmond and Sunset 
districts.

In the event of a major fire, the approximately five isolation valves will be closed automatically, remotely, or 
manually, which are the same methods that the 30 valves on the existing AWSS utilize. These five isolation 
valves will be closed so that the Potable AWSS will be disconnected from the City’s low-pressure water system 
and therefore can provide reliable high-pressure water for fire-fighting. If the Potable AWSS is isolated for 
firefighting use, homes and businesses will continue to be served by other redundant low-pressure drinking 
water distribution pipes, assuming that those low-pressure pipes have not incurred numerous breaks and leaks 
during the earthquake. 

An additional benefit of the Potable AWSS is that it will be designed and constructed to meet required AWSS 
performance standards, and the system will be rated to meet drinking water standards. This means that after 
firefighting following an earthquake, the Potable AWSS will be able to provide drinking water to the Sunset and 
Richmond Districts even if the City’s low-pressure drinking water distribution system incurs numerous breaks
and leaks.

7) Does the Potable AWSS provide an equivalent amount of fire suppression when compared  
     to the existing AWSS? Does the Potable AWSS provide the water pressure and supply of    
     water needed by SFFD to fight small and large fires?

http://onesanfrancisco.org/committee


Yes. The Potable AWSS will be designed to meet all SFFD performance requirements. The SFFD will not reduce 
or lower their robust performance standards, and therefore the SFPUC must design, construct, maintain, and 
operate the Potable AWSS system to meet these standards. The SFPUC is currently working in conjunction with 
SFFD to design a system that will have pressure and performance capabilities equal to or exceeding AWSS. 

8) Does the Potable AWSS use the same type of earthquake resistant piping and valves as  
     the AWSS? 

Yes. The Potable AWSS will use earthquake resistant piping that is equal or better than the current AWSS piping 
design standard. Additionally, the Potable AWSS will utilize the same seismically-reliable valves as the 30 
existing valves currently utilized by the AWSS to isolate sections of the system to ensure supply reliability in 
areas with fires. The hydrants utilized will also be the same as the existing AWSS. All of these components will 
be able to property function at the high-pressure levels required by SFFD.

9) The Potable AWSS relies on automatic valves to boost the water pressure to the level   
     needed to fight big fires. What if the automatic valves fail, will SFFD be without the water  
     they need to fight big fires? Does the existing AWSS rely on these automatic valves to  
     fight fires? Does the Potable AWSS rely on more of these valves than the existing AWSS?

The potable AWSS will be isolated after an earthquake from the remainder of the distribution system by 
seismically-reliable motorized valves using the same method and equipment as current AWSS valves. All valves, 
future and existing, have redundant safeguards and a maintenance program that will ensure their performance. 
The valves can be operated manually if the valve actuators fail, just like the existing AWSS motorized valves. 
The valves are utilized by the existing AWSS and the future Potable AWSS to isolate sections of pipe to ensure 
that the systems provide the water supply and pressure needed by SFFD to fight big fires. 

The quantity of the motorized valves on the future Potable AWSS will be dependent on the length of the Potable 
AWSS pipeline constructed, but is anticipated to be approximately 5 valves.

10) Are there other cities that have implemented a Potable AWSS? Or do other cities utilize  
       systems similar to the existing AWSS?  

Only one other city in the world, Vancouver, B.C. Canada, has been identified as having an isolated secondary 
firefighting system similar to the existing AWSS. Vancouver’s system is less than 10 miles in length, while ours 
has over 135 miles.  

To our knowledge, all other cities rely on their low-pressure potable water system and hydrants for fire-fighting. 
In Japan, a country that has similar seismic risk to that of San Francisco, cities utilize a system similar to the 
proposed Potable AWSS. The Japanese system is designed similar to our proposed Potable AWSS – for fighting 
a large fire after an earthquake, seismically-reliable water transmission mains and hydrants are isolated from 
the rest of the distribution system using seismically-reliable valves. This allows the Japanese’s seismically 
reliable mains to be increased in pressure and used for fire-fighting. After the fires are suppressed, the 
Japanese system is used to provide drinking water to residents and businesses.

Recently a team of Japanese water engineers came to San Francisco to showcase the success of their piping 
system and their experience using Kubota pipes to SFPUC and SFFD staff. The Japanese team highlighted the 
success of their system and its piping in its utilization after earthquakes to fight fires. 

Japan’s successful implementation and use of a system similar to the proposed Potable AWSS showcases that 
the approach and technology do work in fighting fires after a major earthquake.



11) Is the SFPUC is proposing to fill the Potable AWSS from Sunset Reservoir. How much  
       water is in Sunset Reservoir? 

The North and South Basins have a combined capacity of 176 million gallons. The North Basin, with a capacity 
of 90 million gallons, will be connected to the Potable AWSS. The North Basin recently underwent a $64 million 
seismic upgrade, and is designed to withstand a 7.9 San Andreas Fault earthquake. It can be isolated from the 
South Basin, and therefore all 90 million gallons could be used for firefighting purposes. 

12) Can Sunset Reservoir provide enough water for SFFD and civilian use during a fire? How     
       long will the water in Sunset Reservoir last if it the reservoir is unable to be re-filled by      
       the SFPUC’s Hetch Hetchy Water System, the SFFD is utilizing the Potable AWSS to   
       fight a fire, and civilians are utilizing the reservoir?  

If firefighting requires a flow of 14,000 gallons per minute for the Sunset and Richmond districts, the 90 million 
gallon water supply in the North Basin of Sunset Reservoir will last for 4.5 days. This assumes that no 
additional water is added from the Hetch Hetchy Water System, which is very unlikely. Please see question  
#12 for additional info. 

During an emergency situation, the South basin of Sunset Reservoir will be isolated from the North Basin, 
allowing the North Basin to be used solely for firefighting purposes. The 86 million gallon South Basin will still 
be connected to the City’s low-pressure drinking water distribution piping system so that residents and 
businesses can receive drinking water while fires are being fought. In an Earthquake situation, residents and 
businesses may not receive continuous drinking water from the South Basin as fires are being fought, if there 
are breaks and/or leaks in the low-pressure drinking water pipes that connect to the South Basin. After the fires 
are put out, the Potable AWSS, connected to the North Basin, will be able to provide drinking water to the 
Sunset and Richmond Districts, even if the City’s low-pressure drinking water distribution system incurs 
numerous breaks and leaks. 

13) Will Sunset Reservoir be able to function after an earthquake? How long will it take for  
       the water supplying Sunset Reservoir to arrive to the reservoir if there is a major   
       earthquake? 

In 2008, seismic improvements to the North Basin of Sunset Reservoir were completed for $64 million under 
the SFPUC’s Water System Improvement Program (WSIP). Also under the WSIP, seismic improvements were 
made on the pipelines leading to Sunset Reservoir. Thus, it is anticipated that the reservoir can be 
replenished from the Hetch Hetchy Water System within 24 hours of a major seismic event. Therefore, 
the Hetch Hetchy Water System will be able to re-fill the North Basin of the Sunset Reservoir prior to the 
Potable AWSS draining it after 4.5 days of use.  

The Hetch Hetchy Water System consists of 9 reservoirs, capable of supplying up to 265 million gallons of water 
per day. The WSIP includes $4.8 billion in upgrades to the system, increasing its seismic reliability and ability to 
provide water to the Bay Area after a large earthquake. 

14) The Pacific Ocean is right next to the Westside of San Francisco. Why aren’t we filling  
       the Potable AWSS from there? Doesn’t the AWSS use Bay Water? 

The primary water source for the existing AWSS is the 10 million gallon Twin Peaks Reservoir, 0.5 million gallon 
Ashbury Heights Tank, and 0.75 million gallon Jones Street Tank. As part of the AWSS bond-funded projects, the 
Summit Reservoir, with its 11 million gallons of storage, can now be better used by the AWSS. This reservoir 
serves as a back-up, and would only be utilized by the AWSS during a large fire. 

If additional water sources are needed, there are 2 seawater pump stations on the east side of San Francisco 
that can be utilized to supply a back-up water supply to the AWSS. There have been no known uses of these 2 
stations during a fire since their installation in the early 1900s.

---



The Sunset Reservoir North Basin, with its large capacity and seismic reliability, provides an excellent, existing 
supply that can be used for the proposed Potable AWSS at no additional cost to rate payers. This reservoir is 
nine times larger than the existing Twin Peaks reservoir, the primary source utilized by the AWSS.

In the future, an existing SFPUC pump station at Lake Merced will be modified to pump Lake Merced water into 
new AWSS pipelines that will be installed by the Park Merced development project.  Eventually, the Park Merced 
AWSS pipeline could be connected to the existing AWSS pipeline near Ocean Avenue. Current work will connect 
the 140 million gallon University Mound Reservoir to the existing AWSS.

The SFPUC is also analyzing new seawater pump stations that could be developed along Ocean Beach and by 
Hunters Point Shipyard, and will provide updates to the public as the analysis is completed. These future pump 
stations could serve as back-up supplies for the AWSS and Potable AWSS. Please note that the Potable AWSS 
would have to be converted to an AWSS if seawater was used, which would cause the system to lose the benefit 
of being a seismically reliable potable water distribution system for the Sunset and Richmond Districts.

15) How long will it take to install the Potable AWSS in the Sunset and Richmond District?
       I want fire-suppression in the Westside of San Francisco ASAP. 

The Potable AWSS is in the planning phase. Pipeline construction could begin in 2019 if the Management 
Oversite Committee gives direction to proceed with this project. SFPUC is requesting approval for funding of one 
mile of pipeline per year at $10 million per mile. Depending on the final length of Potable AWSS pipeline, the 
construction could be completed in four to eight years. A four-mile pipeline would take four years, while an  
eight-mile pipeline would take eight years. Each mile of pipeline installed provides significantly greater 
firefighting protection. 

Please note that because the Potable AWSS option provides potable water benefits to the Sunset and 
Richmond Districts, bond funding and SFPUC rate payer funds could be used to pay for its implementation. 

The same is not true if a traditional AWSS is deployed in the Sunset and Richmond Districts. Traditional AWSS 
systems can only utilize bond funding. Due to this distinction, a traditional AWSS would likely have a longer 
implementation timeline than a Potable AWSS because there is not enough bond funding in place to complete a 
traditional AWSS at this time. A Potable AWSS project could begin implementation more quickly using SFPUC 
rate payer funds. 

16) How do population growth and new buildings affect firefighting reliability, and will AWSS  
       be expanded to growing areas of San Francisco, such as new development areas in the  
       east and southeast areas of San Francisco?

As new developments and population growth occur in San Francisco, the water required for firefighting to 
address post-earthquake fires may change. SFPUC is modelling the effects of new developments on AWSS 
capacity requirements, both within the new developments and in the City as a whole. The SFPUC and SFFD are 
working together to specify new AWSS piping and hydrants required within the new developments. Additionally, 
developers are required to contribute financing towards, or construct, AWSS facilities such as pipelines or pump 
stations, for additional firefighting needs. These requirements are specified in the Development Agreements 
approved by the Board of Supervisors for new, large development projects.

November 2017
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Emergency Firefighting Water System
2010 & 2014 Earthquake Safety & Emergency Response Bonds

Printed  2/26/2019 @ 3:23 PM
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Cisterns 0 0 0 0 0 0 0 0 30 30
Physical Plant 3 0 0 2 0 0 0 1 4 10
Ashbury Tank 1

Jones Street Tank 1
Lake Merced Pumping Station - conventional AWSS 1

Lake Merced Pumping Station - potable AWSS 1
Pumping Station 1 1
Pumping Station 2 1

Twin Peaks Reservoir 1
Twin Peaks Reservoir Joint Sealing 1

Sunset Reservoir Pumping Station - potable AWSS 1
University Mound Pumping Station - conventional AWSS 1

Pipelines & Tunnels 1 2 2 3 0 0 5 6 9 28
4th Street Connection 1

Clarendon Supply 1
Control System 1

Fillmore & Haight 1 
Fort Mason Pier 2 Seawater Manifold 1

Jones Street Tank Valves 1
Pipeline Repairs 1

Planning Study (CS-199) 1
Pumping Station 1 Tunnel 1

Seawater Fireboat Manifolds Evaluation 1
Seawater Suction Connections 1

Street Valve Motorization 1
Twin Peaks Reservoir 16" Supply 1

19th Avenue Pipeline 1 
Ashbury Bypass Pipeline 1 

Candlestick Point - Carroll Avenue 1
Columbus & Green Pipeline 1 

FWSS - Lake Merced 1
FWSS - McLaren Park Tanks 1

FWSS - Street Crossings 1
FWSS - Sunset Reservoir 1

Ingleside Pipeline 1
Irving Street Pipeline 1 
Lake Merced Pipeline 1
Mariposa TFB Pipeline 1

TFB Mission Rock - South Pipeline 1
Westside Potable AWSS Pipeline 1
University Mound East Pipeline 1

Assessments 0 0 0 0 0 0 0 0 12 12
Ashbury Heights Valve House Evaluation 1

Jones Street Tank Generator Foundation Evaluation 1
Jones Street Tank Retaining Walls Assessment 1

Jones Street Tank Valve House Evaluation 1
ESER 2014 Project Recommendations 1

Pipeline Network Surge Analysis 1
Pumping Station 1 Foundation & Well Evaluation 1

Pumping Station 1 Tunnel Evaluation (PS1 to bay) 1
Pumping Station 2 Discharge Tunnels Evaluation 1

Pumping Station 2 Well Evaluation 1
Twin Peaks Reservoir Forebays Evaluation 1
Twin Peaks Reservoir Tunnel Evaluation 1

4 2 2 5 0 0 5 7 55 80
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Pipeline Projects
1 Conv. AWSS PL - Diamond Street 4 1 0.7 6 1.0
2 Westside Seawater Supply PL
3 Conv. AWSS PL - Lake Merced 4 1 0.1 25 4.2
4 Conv. AWSS PL - College Hill Supply 34 0 0.8 43 7.1
5 PEFWS 195 8 4.1 44 7.3
6 Conv. AWSS PL - Ingleside (Phase 1) 6 1 0.1 53 8.8
7 Conv. AWSS PL - Stanford Heights Supply 18 0 0.3 60 10.1
8 Conv. AWSS PL - University Mound East 23 4 0.4 67 11.2
9 Conv. AWSS PL - Ingleside (Phase 2) 14 1 0.2 78 13.0
10 Conv. AWSS PL - University Mound West 19 2 0.2 112 18.7

Subtotal Pipeline Projects 317 6.8

Supply Projects
1 Potable EFWS - Lake Merced PS 40 8 4.6 9 1.3
2 Conv. AWSS Lake Merced PS 10 2 1.5 7 1.0
3 Potable EFWS - Sunset PS 34 8 4.6 7 1.1
4 Conv. AWSS University Mound PS 20 10 2.6 8 1.2
5 Conv. AWSS Manifold - Pier 33-1/2 5 0 0.4 13 1.9
6 PS1 Well 2 0 0.1 13 2.1
7 Westside Seawater PS
8 Conv. AWSS Manifold - Fort Mason Pier 1 8 0 0.4 21 3.1
9 Conv. AWSS College Hill Supply PS 25 0 1.0 25 3.8
10 Twin Peaks Forebays 6 0 0.2 26 3.9
11 Twin Peaks Tunnel 8 0 0.2 34 5.2
12 PS1 Tunnel (Phases 1 and 2) 13 0 0.3 43 6.6
13 Conv. AWSS Stanford Heights Supply PS 26 0 0.6 43 6.6
14 PS2 Discharge Tunnels 5 0 0.1 67 10.3
15 PS2 Well 4 0 0.04 89 13.7

Subtotal Supply Projects 206 16.8

Infirm Zone Projects
1 Conv. AWSS PLs - Infirm Zone 7 16 1 0.21 79 1.0
2 Conv. AWSS PLs - Infirm Zone 9 10 1 0.03 320 4.1
3 Conv. AWSS PLs - Infirm Zone 3, 4, 5 33 3 0.05 666 8.5
4 Conv. AWSS PLs - Infirm Zone 1, 2 32 2 0.04 790 10.1
5 Conv. AWSS PLs - Infirm Zone 6 18 1 0.00
6 Conv. AWSS PLs - Infirm Zone 8 7 1 0.00
7 Conv. AWSS PLs - Infirm Zone 10 19 1 0.00

Subtotal Infirm Zone Projects 135 0.3

Other Projects
1 Conv. AWSS PL - PIPE  - Bryant & 11th 16 0 0.15 104 1
2 Conv. AWSS PL - PIPE  - Dolores & 20th 9 0 0.05 197 1.9
3 Conv. AWSS PL - PIPE  - Brannan St. 36 0 0.04 953 9.2
4 Conv. AWSS PL - PIPE  - Market St. 28 0 0.03 871 8.4
5 Ashbury Valve House 5 0
6 Jones St Generator Foundation 1 0
7 Jones St Valve House 5 0
8 PS2 Remote Operation and Engine Repl. 12 0
9 Miscellaneous Repairs 15 0
10 Conv. AWSS PL - Surge Protection 4 0
11 Conv. AWSS PL - Valve Renovation 6 0

Subtotal Other Projects 136 0.3

Development Projects
1 Potrero PL 14 1
2 Southern Area Supply Projects 166 5

Subtotal Development Projects 180

Grand Total 974 19

Scaling Factor 
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$/MW

No. of FRA's 
Directly 
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1) MW=Hydraulic power (MW)
(1 MW = 1,341 hp)

2) S=Scaling factor to lowest $/MW
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. USan r-ranclsco lnclependen'i:/January 3·1, ·!990 

By Jim C:istlebcrry 
The night of rhc Ocr. 17 

earthquake was not the first time 
the San Francisco Fire 
Department had to call on its 
Portable Water Supply System, 
but it was by rar the most 
impommt. 

When firefighters responded 
to a b!aze in the i\.f:!rina District, 
lhey were horrified to learn that 
nil rite wnter lines in a ./0 
sqmm: block area s11rro1111di111: 
!ltr! lire ll'l!re broken n111/ 
useless. 

With 110 11·nter pressure, 
/ire{ighters co11/tl (1ttfv wntclt ns 
the fire mget! 011t ofcr111trol and 
thrcat1111crf to cxpfotle i11to the 
fnrgest hln'-c in the citl' since 
1906. 

But rhe city had one more card 
10 piny- its ~cc in the hole. 

Division Chief Harry Brnphy 
issued the call for the Fireboa! 
Phoenix and the deparrmenr's 
Porrable Water Supply System 
(P\VSS). 

For Assisrant Chief Frank 
Blackbum. who developed rhe 
PWSS, and his fellow 
firefighters, it was !he !esr rhey 
had been wai1ing for. The one 
that would dccem,inc once and 
ior all if 1hc PWSS. hailed as 
ingenious by some and a 
boondoggle by Olhcrs, realiy 
worked. ''! told the guys !hat 
,his was the Super Bowl.'' 
Blackbum said. 

Fm·tu 11nrcf1• for /he cin•. the 
P/f·SS rer{orm.-d rcrft.!crfr. 

As the Phoenix pumped waler 
from the Bay, firefigl11ers set up 
porrnble hydrants on Divisadcro 
S1reet that allowed rhem 10 
stretch hoses all the way 10 rhc 
tire at Beach Street. 

Within an hol!r after the 
system was hooked up, ;he fire 
had been brouuht under conrrol 

San Francis:□ 's Board of 
Supervisors rewarded Blackbum 
wuh a commcndarion, ihan!:ing 
him not only for tl:c 
development of the sysrem bu1 
!11s quick "ork in puuing ir 10 

use on Oct. 17. 
''JJ'itlio111 rlrnsc f)onnble 

lmlrn111s. n/011g with rhc 
fireboat. tilt! cit,• probablv wo11ltl 
hn1·,• l111rrtl't! rn the ero111u/, ·• 

S11nen•isor Terrnuce Hnlli11m1 
snit!. "Blackburn knew where 
:i\i ihe hydrants were and as soon 
as it hi1. he rounded them up :!nd 
scr tl!em inio operation. It was a 
key 10 1urning that whole 
si1untion around.'' 

The key 10 the P\VSS is 1he 
porwble hydranr designed by 
Blackbum from· old Gleeson 
pressure-reducing valves and 
other spare parts lying around 
the department's repair shop. 
Using the hydrants, firefighters 
can pump from 1l1e Bay, a lake 
or underground cistern and lay a 
grid of hos:: covering several 
blocks. 

The portable hydrants not only 
allow water pressure 10 be 
maintained, 1hey also let 
firefighters hook up pumper 
lrncks or fire hoses along !he line 
so fires in multiple loca1i_ons can 
bi! bJ!!led. 

"Say 1here was n lire on Van 
Ness Avenue and all the wa1cr 
mains were broken," Blackbum 
said. ·•111e PWSS would ler you 
pump water from the Bay, all 1he 
way up Van Ness. People say i1 
c:in't work, but it docs. We 
proved ii on Ocl. 17." 

Blackbum didn't s1ar1 
working on the por1able hydranrs 
and PWSS until I !JS4. By 1985 
o pro101ype was ready and they 
were in regular use by 19S6. 

The PWSS helped put out a 
five alnrm fire ar Firsl and 
T□ll'ns.:nd s1ree1 in 1987 :.ind 
was also used at Hetch Hcichy 
later that year lo protect 
buildings 1hrea1cncd by il fire 
burning in Yosemite National 
forest 

"We dr.iitcd water from the 
Tuolunme River for that one," 
Blackburn said. ·'It's amazing. 
.-\II you r.eec is n body ofwate:-." 

"Jr's so111e1hi11!! rha1 Sn11 
Frn11cisco sl,011/d reullt· he 
f}roud oC" snit! Dr. C!,ades 
Scnll'thoru. a rl!Se11rclrer ll'lto 
hus do11e exteusit-e sl1uh- oft/re 
ri:;/i ooscrl ro Snu Frn11cisco b1• 
.il!:!;,. 

In 1987 Sowthorn wrme J 

report for the insurance industry 
on the con nagra!ion risk in San 
Francisco following a major 
earthquake similar 10 1906. 

N.S.W,C 

His repnrt foresees 
widespread tlestructiou 11'irh 
hilliom of tlollm·s i11 propcr1,, 
fosses n11d doze11s o{maior fires 
- similar i11 siw to the 1\fnri11n 
fire - nf(cr 11 111ne11it11de S.3 or 
larger qunlw. 

"Evcryrhing that happened on 
Oct. 17 confirmed my findings," 
he said. "But the PWSS- is 
obviously going to grearly 
improve rhe chance of !he city 
surviving 'The Big One.• Ir 
won't suve it cnrircly bu1 a1 least 
we'll be able to limil the losses." 

The Portable Wnter Supply 
Syslcm includes: 
-- Four hose wagons thar carry 

4.000 10 5,000 feet of large, five 
inch diame1cr hose !hat connect 
to the porrablc hydrants (normal 
firehosc is only rhrce inches in 
dinmc!cr. 
•- Underground cisterns locmcd 
1hrougliout rhe nonhcm and 
e,mcm sections of ihe ci1y rhar 
can be filled with water lo 
supply trucks along the way. 
-- Portable hydrants that allow 
wn1cr to now freely for long 
disranccs at a very high pressure. 

Sc111,·1hor11 reco111111e11tfs a 
lnrf!e-scnlc c:.:nn11sin11 of rite 
PWSS. 

"/( there are 011/1• {1111r hose 
ll'fl!!OIIS, 1'011 Cll/1 n,,t,, fight fires 
i11 (our locnritl11s," Scnwtlmrn 
said. "Alier n hif! q11nlie tlwre 
will be (ires breaki11g 0111 nl/ 
t1l'er tl,c citp.,, 

The fire Commission !ms 
indicated its desire 10 expand the 
sysrem and cleared the wny for 
building of more cisrcrns in 1he 
mner Sunset and Richmond 
rcsidemi::il neighborhoods. 

Plans are also underway to 
purchase more largc-diamc1er 
hose, if the money cnn be found. 

Blackbum calls ii 1he best 
defense a city like San fr:mcisco 
cJn have ag:iinsr fire following 
~n ennhquake. 

"ll'he11 fl llltlior 111rn/;t,! OCCl/1'.\' 

mu! wnrer maius are broki:11. 
the n11swcr is tilt! Pll'SS." lw 
said. Jf ro11 1/011 ·1 lrm·e it. 1·011 
ll'Oll 'rpm the fires 0111. ·• 

1990 article on the Portable Water Supply System, an adjunct to the AWSS, and its 
use during the post-earthquake fires in October 1989. 
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Figure 5-1. Preferred Alterrintive Planning Level Schedule 

Task Ila.mt DurJtlon Start Flni.ttt 

0 . . . 

' ii .AJtema1ive B hlt.1 MM&'llfl Uon .. 3113 

2 ,. P.totoriu.tion & addition of sei:srr no-.,, Tiie s,.-.,13 Mon "7M8 

6 • 4th Street Hose 476 day,;f rue 614.tt3 ni. 8t18f1D 

10 .., PS1 Tunnel uPOr~• 129fid¥ TU♦ 8{.tJ13 n.. 5122/18 

14 .,. Jones St. Tank Bypass Valves Wd.-1, Tue·3ttltl h i7121f-18 

18 • Repair .soctiOn connectiORs 1l 7l! days n,. 31&116 )"l'e,d 6./9121 1· 

I 

r"' 
ii • SCADA lmt)fowmtnts noo,, Fri 7J1&,118 Thll 11119>?0 

2'" ,. FS Manifold R&R 872"-r• Fri 2.l tfltl MOll9'1U2Q 
-'-

lO ,.. Pipe lnvest1ga.bon and Repair 10~d:ay.5! Tue 6/4113 I.Aon 6112117 

:i; ... Strtro connection and PS 1488days I ue 614.113 nw211U19 
I 
' 

38 ii 2014 Bond 1 day'? Mon 6111l5 Moo 6/1/15 ' 
39 • Reliablliry Upgrades at Faciiities 1296 day, T~612J1$ rw &119'20 ' 
4~ • Ost em constroct 46 New Clste, 14l2da)IS Fft 7t&U6 Motl 1 13122 

47 !iii 2021 Bond 1 day? Wed611122 Wed 6/1/22 • 
48 • Pipeline Replacement Program 2S.8day~ Thu 6/2/22 Mon 3'8132 

S2 • Silver o:tenslOn 1008 days ""' 61'2J22 MOft 3113'28 

56 liil 2027 Sood 1 d•)'? Thu 61112a Thu 6/1/28 
57 ♦ Un1Yersi.ty Mound Co,mectioo an *"-''I Fn "2121 ~,'2£4, 
61 • sunse1 ExleflSlon 10,28 cl:iy, nw 1?1.21/28 f.l\ofl 10/30flA 

65 • Sun&et Re1<>11ing 708~y• w...111,m F~ S/'261'32 

69 B 2033 Bond 1 day'? Thu 611/JA Thu 6/1/3,1 

70 .. lake Merc.ed Pump Station 8S4 o,,, Fn 5nJ34 Wed tltZ3131 

74 .. S1111Set coantdlOn ana PS 8Mda_y1 nw tm1134. ti• .,13138 

78 ~ 2039 Bond _ 1 da~? Fo 611/40 Fri 6/1140 
19 ;plpelme Rep1acemet1t Program 2432«iays f.lon 614/-40 Jue gQJY4g 

83 121 2045 Bond 1 day? Fri 6/1/46 Fri 611/46 

34 ,.. Richmond Extensioo $Sht•1•! M llft 8141•1 Fri 124114' 

88 • Alemany Extension lt1c1,,, 

' 
,-,; 11121#4& Fri 121311,9 

92 .. Gene,n ExtcnslOcl 6-t7 d.lly, , !1111 7/11U7 f ,t 12/lt/,49 

CS-199 AWSS Facilities Preliminary Options Study Task 11 Project Report 
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CITY AND COUNTY OF SAN FRANCISCO 

2018 - 2019 CIVIL GRAND JURY 

 

400 McAllister Street, Room 008, San Francisco, CA 94102-4512        (415) 551-3635        http://civilgrandjury.sfgov.org/ 

July 15, 2019 

Brian Strong 
Chief Resilience Officer 
Office of the City Administrator 
City Hall, Room 362 
1 Dr. Carlton B. Goodlett Place 
San Francisco, CA 94102 

Dear Mr. Strong, 

The 2018-2019 Civil Grand Jury will release a report entitled, “Act Now Before It Is Too Late: 
Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System” 
to the public on Wednesday, July 17, 2019. Enclosed is an advanced copy. By order of the 
Presiding Judge of the Superior Court, Hon. Garrett L. Wong, this report is to be kept 
confidential until the date of release. 

California Penal Code §933(c) requires a response to be submitted to the Presiding Judge no later 
than September 15, 2019. 

California Penal Code §933.05 states that as to each finding, the response must indicate one of 
the following: 

1. The respondent agrees with the finding; or 
2. The respondent disagrees with the finding, wholly or partially, with an explanation. 

As to each recommendation, the response must indicate one of the following: 

1. The recommendation has been implemented, with a summary of the implementation; 
2. The recommendation has not yet been, but will be implemented in the future, with a 

timeframe for implementation; 
3. The recommendation requires further analysis, with an explanation, scope, and 

parameters of that analysis, and a timeframe for discussion not more than six months 
from the publication of the grand jury report; or 

4. The recommendation will not be implemented because it is not warranted or reasonable, 
with an explanation. 

Please e-mail your response to Presiding Judge Wong at CGrandJury@sftc.org or mail to 400 
McAllister Street, Room 008, San Francisco, CA 94102-4512. 

Respectfully, 

Rasha Harvey, Foreperson 

mailto:CGrandJury@sftc.org


 

CITY AND COUNTY OF SAN FRANCISCO 

2018 - 2019 CIVIL GRAND JURY 

 

400 McAllister Street, Room 008, San Francisco, CA 94102-4512        (415) 551-3635        http://civilgrandjury.sfgov.org/ 

July 15, 2019 

Naomi M. Kelly 
City Administrator 
Office of the City Administrator 
City Hall, Room 362 
1 Dr. Carlton B. Goodlett Place 
San Francisco, CA 94102 

Dear Ms. Kelly, 

The 2018-2019 Civil Grand Jury will release a report entitled, “Act Now Before It Is Too Late: 
Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System” 
to the public on Wednesday, July 17, 2019. Enclosed is an advanced copy. By order of the 
Presiding Judge of the Superior Court, Hon. Garrett L. Wong, this report is to be kept 
confidential until the date of release. 

California Penal Code §933(c) requires a response to be submitted to the Presiding Judge no later 
than September 15, 2019. 

California Penal Code §933.05 states that as to each finding, the response must indicate one of 
the following: 

1. The respondent agrees with the finding; or 
2. The respondent disagrees with the finding, wholly or partially, with an explanation. 

As to each recommendation, the response must indicate one of the following: 

1. The recommendation has been implemented, with a summary of the implementation; 
2. The recommendation has not yet been, but will be implemented in the future, with a 

timeframe for implementation; 
3. The recommendation requires further analysis, with an explanation, scope, and 

parameters of that analysis, and a timeframe for discussion not more than six months 
from the publication of the grand jury report; or 

4. The recommendation will not be implemented because it is not warranted or reasonable, 
with an explanation. 

Please e-mail your response to Presiding Judge Wong at CGrandJury@sftc.org or mail to 400 
McAllister Street, Room 008, San Francisco, CA 94102-4512. 

Respectfully, 

Rasha Harvey, Foreperson 

mailto:CGrandJury@sftc.org


 

CITY AND COUNTY OF SAN FRANCISCO 

2018 - 2019 CIVIL GRAND JURY 

 

400 McAllister Street, Room 008, San Francisco, CA 94102-4512        (415) 551-3635        http://civilgrandjury.sfgov.org/ 

July 15, 2019 

Angela Calvillo 
Clerk of the San Francisco Board of Supervisors 
City Hall, Room 244 
1 Dr. Carlton B. Goodlett Place 
San Francisco, CA 94102 

Dear Ms. Calvillo, 

The 2018-2019 Civil Grand Jury will release a report entitled, “Act Now Before It Is Too Late: 
Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System” 
to the public on Wednesday, July 17, 2019. Enclosed is an advanced copy. By order of the 
Presiding Judge of the Superior Court, Hon. Garrett L. Wong, this report is to be kept 
confidential until the date of release. 

California Penal Code §933(c) requires a response to be submitted to the Presiding Judge no later 
than October 15, 2019. 

California Penal Code §933.05 states that as to each finding, the response must indicate one of 
the following: 

1. The respondent agrees with the finding; or 
2. The respondent disagrees with the finding, wholly or partially, with an explanation. 

As to each recommendation, the response must indicate one of the following: 

1. The recommendation has been implemented, with a summary of the implementation; 
2. The recommendation has not yet been, but will be implemented in the future, with a 

timeframe for implementation; 
3. The recommendation requires further analysis, with an explanation, scope, and 

parameters of that analysis, and a timeframe for discussion not more than six months 
from the publication of the grand jury report; or 

4. The recommendation will not be implemented because it is not warranted or reasonable, 
with an explanation. 

Please e-mail your response to Presiding Judge Wong at CGrandJury@sftc.org or mail to 400 
McAllister Street, Room 008, San Francisco, CA 94102-4512. 

Respectfully, 

Rasha Harvey, Foreperson 

mailto:CGrandJury@sftc.org


 

CITY AND COUNTY OF SAN FRANCISCO 

2018 - 2019 CIVIL GRAND JURY 

 

400 McAllister Street, Room 008, San Francisco, CA 94102-4512        (415) 551-3635        http://civilgrandjury.sfgov.org/ 

July 15, 2019 

Sandra Lee Fewer 
Supervisor 
San Francisco Board of Supervisors 
City Hall, Room 244 
1 Dr. Carlton B. Goodlett Place 
San Francisco, CA 94102 

Dear Supervisor Fewer, 

The 2018-2019 Civil Grand Jury will release a report entitled, “Act Now Before It Is Too Late: 
Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System” 
to the public on Wednesday, July 17, 2019. Enclosed is an advanced copy. By order of the 
Presiding Judge of the Superior Court, Hon. Garrett L. Wong, this report is to be kept 
confidential until the date of release. 

California Penal Code §933(c) requires a response to be submitted to the Presiding Judge no later 
than October 15, 2019. 

California Penal Code §933.05 states that as to each finding, the response must indicate one of 
the following: 

1. The respondent agrees with the finding; or 
2. The respondent disagrees with the finding, wholly or partially, with an explanation. 

As to each recommendation, the response must indicate one of the following: 

1. The recommendation has been implemented, with a summary of the implementation; 
2. The recommendation has not yet been, but will be implemented in the future, with a 

timeframe for implementation; 
3. The recommendation requires further analysis, with an explanation, scope, and 

parameters of that analysis, and a timeframe for discussion not more than six months 
from the publication of the grand jury report; or 

4. The recommendation will not be implemented because it is not warranted or reasonable, 
with an explanation. 

Please e-mail your response to Presiding Judge Wong at CGrandJury@sftc.org or mail to 400 
McAllister Street, Room 008, San Francisco, CA 94102-4512. 

Respectfully, 

Rasha Harvey, Foreperson 

mailto:CGrandJury@sftc.org


 

CITY AND COUNTY OF SAN FRANCISCO 

2018 - 2019 CIVIL GRAND JURY 

 

400 McAllister Street, Room 008, San Francisco, CA 94102-4512        (415) 551-3635        http://civilgrandjury.sfgov.org/ 

July 15, 2019 

Catherine Stefani 
Supervisor 
San Francisco Board of Supervisors 
City Hall, Room 244 
1 Dr. Carlton B. Goodlett Place 
San Francisco, CA 94102 

Dear Supervisor Stefani, 

The 2018-2019 Civil Grand Jury will release a report entitled, “Act Now Before It Is Too Late: 
Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System” 
to the public on Wednesday, July 17, 2019. Enclosed is an advanced copy. By order of the 
Presiding Judge of the Superior Court, Hon. Garrett L. Wong, this report is to be kept 
confidential until the date of release. 

California Penal Code §933(c) requires a response to be submitted to the Presiding Judge no later 
than October 15, 2019. 

California Penal Code §933.05 states that as to each finding, the response must indicate one of 
the following: 

1. The respondent agrees with the finding; or 
2. The respondent disagrees with the finding, wholly or partially, with an explanation. 

As to each recommendation, the response must indicate one of the following: 

1. The recommendation has been implemented, with a summary of the implementation; 
2. The recommendation has not yet been, but will be implemented in the future, with a 

timeframe for implementation; 
3. The recommendation requires further analysis, with an explanation, scope, and 

parameters of that analysis, and a timeframe for discussion not more than six months 
from the publication of the grand jury report; or 

4. The recommendation will not be implemented because it is not warranted or reasonable, 
with an explanation. 

Please e-mail your response to Presiding Judge Wong at CGrandJury@sftc.org or mail to 400 
McAllister Street, Room 008, San Francisco, CA 94102-4512. 

Respectfully, 

Rasha Harvey, Foreperson 

mailto:CGrandJury@sftc.org


 

CITY AND COUNTY OF SAN FRANCISCO 

2018 - 2019 CIVIL GRAND JURY 

 

400 McAllister Street, Room 008, San Francisco, CA 94102-4512        (415) 551-3635        http://civilgrandjury.sfgov.org/ 

July 15, 2019 

Aaron Peskin 
Supervisor 
San Francisco Board of Supervisors 
City Hall, Room 244 
1 Dr. Carlton B. Goodlett Place 
San Francisco, CA 94102 

Dear Supervisor Peskin, 

The 2018-2019 Civil Grand Jury will release a report entitled, “Act Now Before It Is Too Late: 
Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System” 
to the public on Wednesday, July 17, 2019. Enclosed is an advanced copy. By order of the 
Presiding Judge of the Superior Court, Hon. Garrett L. Wong, this report is to be kept 
confidential until the date of release. 

California Penal Code §933(c) requires a response to be submitted to the Presiding Judge no later 
than October 15, 2019. 

California Penal Code §933.05 states that as to each finding, the response must indicate one of 
the following: 

1. The respondent agrees with the finding; or 
2. The respondent disagrees with the finding, wholly or partially, with an explanation. 

As to each recommendation, the response must indicate one of the following: 

1. The recommendation has been implemented, with a summary of the implementation; 
2. The recommendation has not yet been, but will be implemented in the future, with a 

timeframe for implementation; 
3. The recommendation requires further analysis, with an explanation, scope, and 

parameters of that analysis, and a timeframe for discussion not more than six months 
from the publication of the grand jury report; or 

4. The recommendation will not be implemented because it is not warranted or reasonable, 
with an explanation. 

Please e-mail your response to Presiding Judge Wong at CGrandJury@sftc.org or mail to 400 
McAllister Street, Room 008, San Francisco, CA 94102-4512. 

Respectfully, 

Rasha Harvey, Foreperson 

mailto:CGrandJury@sftc.org


 

CITY AND COUNTY OF SAN FRANCISCO 

2018 - 2019 CIVIL GRAND JURY 

 

400 McAllister Street, Room 008, San Francisco, CA 94102-4512        (415) 551-3635        http://civilgrandjury.sfgov.org/ 

July 15, 2019 

Gordon Mar 
Supervisor 
San Francisco Board of Supervisors 
City Hall, Room 244 
1 Dr. Carlton B. Goodlett Place 
San Francisco, CA 94102 

Dear Supervisor Mar, 

The 2018-2019 Civil Grand Jury will release a report entitled, “Act Now Before It Is Too Late: 
Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System” 
to the public on Wednesday, July 17, 2019. Enclosed is an advanced copy. By order of the 
Presiding Judge of the Superior Court, Hon. Garrett L. Wong, this report is to be kept 
confidential until the date of release. 

California Penal Code §933(c) requires a response to be submitted to the Presiding Judge no later 
than October 15, 2019. 

California Penal Code §933.05 states that as to each finding, the response must indicate one of 
the following: 

1. The respondent agrees with the finding; or 
2. The respondent disagrees with the finding, wholly or partially, with an explanation. 

As to each recommendation, the response must indicate one of the following: 

1. The recommendation has been implemented, with a summary of the implementation; 
2. The recommendation has not yet been, but will be implemented in the future, with a 

timeframe for implementation; 
3. The recommendation requires further analysis, with an explanation, scope, and 

parameters of that analysis, and a timeframe for discussion not more than six months 
from the publication of the grand jury report; or 

4. The recommendation will not be implemented because it is not warranted or reasonable, 
with an explanation. 

Please e-mail your response to Presiding Judge Wong at CGrandJury@sftc.org or mail to 400 
McAllister Street, Room 008, San Francisco, CA 94102-4512. 

Respectfully, 

Rasha Harvey, Foreperson 

mailto:CGrandJury@sftc.org


 

CITY AND COUNTY OF SAN FRANCISCO 

2018 - 2019 CIVIL GRAND JURY 

 

400 McAllister Street, Room 008, San Francisco, CA 94102-4512        (415) 551-3635        http://civilgrandjury.sfgov.org/ 

July 15, 2019 

Vallie Brown 
Supervisor 
San Francisco Board of Supervisors 
City Hall, Room 244 
1 Dr. Carlton B. Goodlett Place 
San Francisco, CA 94102 

Dear Supervisor Brown, 

The 2018-2019 Civil Grand Jury will release a report entitled, “Act Now Before It Is Too Late: 
Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System” 
to the public on Wednesday, July 17, 2019. Enclosed is an advanced copy. By order of the 
Presiding Judge of the Superior Court, Hon. Garrett L. Wong, this report is to be kept 
confidential until the date of release. 

California Penal Code §933(c) requires a response to be submitted to the Presiding Judge no later 
than October 15, 2019. 

California Penal Code §933.05 states that as to each finding, the response must indicate one of 
the following: 

1. The respondent agrees with the finding; or 
2. The respondent disagrees with the finding, wholly or partially, with an explanation. 

As to each recommendation, the response must indicate one of the following: 

1. The recommendation has been implemented, with a summary of the implementation; 
2. The recommendation has not yet been, but will be implemented in the future, with a 

timeframe for implementation; 
3. The recommendation requires further analysis, with an explanation, scope, and 

parameters of that analysis, and a timeframe for discussion not more than six months 
from the publication of the grand jury report; or 

4. The recommendation will not be implemented because it is not warranted or reasonable, 
with an explanation. 

Please e-mail your response to Presiding Judge Wong at CGrandJury@sftc.org or mail to 400 
McAllister Street, Room 008, San Francisco, CA 94102-4512. 

Respectfully, 

Rasha Harvey, Foreperson 

mailto:CGrandJury@sftc.org


 

CITY AND COUNTY OF SAN FRANCISCO 

2018 - 2019 CIVIL GRAND JURY 

 

400 McAllister Street, Room 008, San Francisco, CA 94102-4512        (415) 551-3635        http://civilgrandjury.sfgov.org/ 

July 15, 2019 

Matt Haney 
Supervisor 
San Francisco Board of Supervisors 
City Hall, Room 244 
1 Dr. Carlton B. Goodlett Place 
San Francisco, CA 94102 

Dear Supervisor Haney, 

The 2018-2019 Civil Grand Jury will release a report entitled, “Act Now Before It Is Too Late: 
Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System” 
to the public on Wednesday, July 17, 2019. Enclosed is an advanced copy. By order of the 
Presiding Judge of the Superior Court, Hon. Garrett L. Wong, this report is to be kept 
confidential until the date of release. 

California Penal Code §933(c) requires a response to be submitted to the Presiding Judge no later 
than October 15, 2019. 

California Penal Code §933.05 states that as to each finding, the response must indicate one of 
the following: 

1. The respondent agrees with the finding; or 
2. The respondent disagrees with the finding, wholly or partially, with an explanation. 

As to each recommendation, the response must indicate one of the following: 

1. The recommendation has been implemented, with a summary of the implementation; 
2. The recommendation has not yet been, but will be implemented in the future, with a 

timeframe for implementation; 
3. The recommendation requires further analysis, with an explanation, scope, and 

parameters of that analysis, and a timeframe for discussion not more than six months 
from the publication of the grand jury report; or 

4. The recommendation will not be implemented because it is not warranted or reasonable, 
with an explanation. 

Please e-mail your response to Presiding Judge Wong at CGrandJury@sftc.org or mail to 400 
McAllister Street, Room 008, San Francisco, CA 94102-4512. 

Respectfully, 

Rasha Harvey, Foreperson 

mailto:CGrandJury@sftc.org


 

CITY AND COUNTY OF SAN FRANCISCO 

2018 - 2019 CIVIL GRAND JURY 

 

400 McAllister Street, Room 008, San Francisco, CA 94102-4512        (415) 551-3635        http://civilgrandjury.sfgov.org/ 

July 15, 2019 

Norman Yee 
President 
San Francisco Board of Supervisors 
City Hall, Room 244 
1 Dr. Carlton B. Goodlett Place 
San Francisco, CA 94102 

Dear President Yee, 

The 2018-2019 Civil Grand Jury will release a report entitled, “Act Now Before It Is Too Late: 
Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System” 
to the public on Wednesday, July 17, 2019. Enclosed is an advanced copy. By order of the 
Presiding Judge of the Superior Court, Hon. Garrett L. Wong, this report is to be kept 
confidential until the date of release. 

California Penal Code §933(c) requires a response to be submitted to the Presiding Judge no later 
than October 15, 2019. 

California Penal Code §933.05 states that as to each finding, the response must indicate one of 
the following: 

1. The respondent agrees with the finding; or 
2. The respondent disagrees with the finding, wholly or partially, with an explanation. 

As to each recommendation, the response must indicate one of the following: 

1. The recommendation has been implemented, with a summary of the implementation; 
2. The recommendation has not yet been, but will be implemented in the future, with a 

timeframe for implementation; 
3. The recommendation requires further analysis, with an explanation, scope, and 

parameters of that analysis, and a timeframe for discussion not more than six months 
from the publication of the grand jury report; or 

4. The recommendation will not be implemented because it is not warranted or reasonable, 
with an explanation. 

Please e-mail your response to Presiding Judge Wong at CGrandJury@sftc.org or mail to 400 
McAllister Street, Room 008, San Francisco, CA 94102-4512. 

Respectfully, 

Rasha Harvey, Foreperson 

mailto:CGrandJury@sftc.org


 

CITY AND COUNTY OF SAN FRANCISCO 

2018 - 2019 CIVIL GRAND JURY 

 

400 McAllister Street, Room 008, San Francisco, CA 94102-4512        (415) 551-3635        http://civilgrandjury.sfgov.org/ 

July 15, 2019 

Rafael Mandelman 
Supervisor 
San Francisco Board of Supervisors 
City Hall, Room 244 
1 Dr. Carlton B. Goodlett Place 
San Francisco, CA 94102 

Dear Supervisor Mandelman, 

The 2018-2019 Civil Grand Jury will release a report entitled, “Act Now Before It Is Too Late: 
Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System” 
to the public on Wednesday, July 17, 2019. Enclosed is an advanced copy. By order of the 
Presiding Judge of the Superior Court, Hon. Garrett L. Wong, this report is to be kept 
confidential until the date of release. 

California Penal Code §933(c) requires a response to be submitted to the Presiding Judge no later 
than October 15, 2019. 

California Penal Code §933.05 states that as to each finding, the response must indicate one of 
the following: 

1. The respondent agrees with the finding; or 
2. The respondent disagrees with the finding, wholly or partially, with an explanation. 

As to each recommendation, the response must indicate one of the following: 

1. The recommendation has been implemented, with a summary of the implementation; 
2. The recommendation has not yet been, but will be implemented in the future, with a 

timeframe for implementation; 
3. The recommendation requires further analysis, with an explanation, scope, and 

parameters of that analysis, and a timeframe for discussion not more than six months 
from the publication of the grand jury report; or 

4. The recommendation will not be implemented because it is not warranted or reasonable, 
with an explanation. 

Please e-mail your response to Presiding Judge Wong at CGrandJury@sftc.org or mail to 400 
McAllister Street, Room 008, San Francisco, CA 94102-4512. 

Respectfully, 

Rasha Harvey, Foreperson 

mailto:CGrandJury@sftc.org
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July 15, 2019 

Hillary Ronen 
Supervisor 
San Francisco Board of Supervisors 
City Hall, Room 244 
1 Dr. Carlton B. Goodlett Place 
San Francisco, CA 94102 

Dear Supervisor Ronen, 

The 2018-2019 Civil Grand Jury will release a report entitled, “Act Now Before It Is Too Late: 
Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System” 
to the public on Wednesday, July 17, 2019. Enclosed is an advanced copy. By order of the 
Presiding Judge of the Superior Court, Hon. Garrett L. Wong, this report is to be kept 
confidential until the date of release. 

California Penal Code §933(c) requires a response to be submitted to the Presiding Judge no later 
than October 15, 2019. 

California Penal Code §933.05 states that as to each finding, the response must indicate one of 
the following: 

1. The respondent agrees with the finding; or 
2. The respondent disagrees with the finding, wholly or partially, with an explanation. 

As to each recommendation, the response must indicate one of the following: 

1. The recommendation has been implemented, with a summary of the implementation; 
2. The recommendation has not yet been, but will be implemented in the future, with a 

timeframe for implementation; 
3. The recommendation requires further analysis, with an explanation, scope, and 

parameters of that analysis, and a timeframe for discussion not more than six months 
from the publication of the grand jury report; or 

4. The recommendation will not be implemented because it is not warranted or reasonable, 
with an explanation. 

Please e-mail your response to Presiding Judge Wong at CGrandJury@sftc.org or mail to 400 
McAllister Street, Room 008, San Francisco, CA 94102-4512. 

Respectfully, 

Rasha Harvey, Foreperson 

mailto:CGrandJury@sftc.org
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July 15, 2019 

Shamann Walton 
Supervisor 
San Francisco Board of Supervisors 
City Hall, Room 244 
1 Dr. Carlton B. Goodlett Place 
San Francisco, CA 94102 

Dear Supervisor Walton, 

The 2018-2019 Civil Grand Jury will release a report entitled, “Act Now Before It Is Too Late: 
Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System” 
to the public on Wednesday, July 17, 2019. Enclosed is an advanced copy. By order of the 
Presiding Judge of the Superior Court, Hon. Garrett L. Wong, this report is to be kept 
confidential until the date of release. 

California Penal Code §933(c) requires a response to be submitted to the Presiding Judge no later 
than October 15, 2019. 

California Penal Code §933.05 states that as to each finding, the response must indicate one of 
the following: 

1. The respondent agrees with the finding; or 
2. The respondent disagrees with the finding, wholly or partially, with an explanation. 

As to each recommendation, the response must indicate one of the following: 

1. The recommendation has been implemented, with a summary of the implementation; 
2. The recommendation has not yet been, but will be implemented in the future, with a 

timeframe for implementation; 
3. The recommendation requires further analysis, with an explanation, scope, and 

parameters of that analysis, and a timeframe for discussion not more than six months 
from the publication of the grand jury report; or 

4. The recommendation will not be implemented because it is not warranted or reasonable, 
with an explanation. 

Please e-mail your response to Presiding Judge Wong at CGrandJury@sftc.org or mail to 400 
McAllister Street, Room 008, San Francisco, CA 94102-4512. 

Respectfully, 

Rasha Harvey, Foreperson 

mailto:CGrandJury@sftc.org
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400 McAllister Street, Room 008, San Francisco, CA 94102-4512        (415) 551-3635        http://civilgrandjury.sfgov.org/ 

July 15, 2019 

Ahsha Safai 
Supervisor 
San Francisco Board of Supervisors 
City Hall, Room 244 
1 Dr. Carlton B. Goodlett Place 
San Francisco, CA 94102 

Dear Supervisor Safai, 

The 2018-2019 Civil Grand Jury will release a report entitled, “Act Now Before It Is Too Late: 
Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System” 
to the public on Wednesday, July 17, 2019. Enclosed is an advanced copy. By order of the 
Presiding Judge of the Superior Court, Hon. Garrett L. Wong, this report is to be kept 
confidential until the date of release. 

California Penal Code §933(c) requires a response to be submitted to the Presiding Judge no later 
than October 15, 2019. 

California Penal Code §933.05 states that as to each finding, the response must indicate one of 
the following: 

1. The respondent agrees with the finding; or 
2. The respondent disagrees with the finding, wholly or partially, with an explanation. 

As to each recommendation, the response must indicate one of the following: 

1. The recommendation has been implemented, with a summary of the implementation; 
2. The recommendation has not yet been, but will be implemented in the future, with a 

timeframe for implementation; 
3. The recommendation requires further analysis, with an explanation, scope, and 

parameters of that analysis, and a timeframe for discussion not more than six months 
from the publication of the grand jury report; or 

4. The recommendation will not be implemented because it is not warranted or reasonable, 
with an explanation. 

Please e-mail your response to Presiding Judge Wong at CGrandJury@sftc.org or mail to 400 
McAllister Street, Room 008, San Francisco, CA 94102-4512. 

Respectfully, 

Rasha Harvey, Foreperson 

mailto:CGrandJury@sftc.org
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2018 - 2019 CIVIL GRAND JURY 

 

400 McAllister Street, Room 008, San Francisco, CA 94102-4512        (415) 551-3635        http://civilgrandjury.sfgov.org/ 

July 15, 2019 

Budget and Legislative Analyst 
San Francisco Board of Supervisors 
City Hall, Room 244 
1 Dr. Carlton B. Goodlett Place 
San Francisco, CA 94102 

Dear Sir or Madam, 

The 2018-2019 Civil Grand Jury will release a report entitled, “Act Now Before It Is Too Late: 
Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System” 
to the public on Wednesday, July 17, 2019. Enclosed is an advanced copy. By order of the 
Presiding Judge of the Superior Court, Hon. Garrett L. Wong, this report is to be kept 
confidential until the date of release. 

California Penal Code §933(c) requires a response to be submitted to the Presiding Judge no later 
than September 15, 2019. 

California Penal Code §933.05 states that as to each finding, the response must indicate one of 
the following: 

1. The respondent agrees with the finding; or 
2. The respondent disagrees with the finding, wholly or partially, with an explanation. 

As to each recommendation, the response must indicate one of the following: 

1. The recommendation has been implemented, with a summary of the implementation; 
2. The recommendation has not yet been, but will be implemented in the future, with a 

timeframe for implementation; 
3. The recommendation requires further analysis, with an explanation, scope, and 

parameters of that analysis, and a timeframe for discussion not more than six months 
from the publication of the grand jury report; or 

4. The recommendation will not be implemented because it is not warranted or reasonable, 
with an explanation. 

Please e-mail your response to Presiding Judge Wong at CGrandJury@sftc.org or mail to 400 
McAllister Street, Room 008, San Francisco, CA 94102-4512. 

Respectfully, 

Rasha Harvey, Foreperson 

mailto:CGrandJury@sftc.org
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400 McAllister Street, Room 008, San Francisco, CA 94102-4512        (415) 551-3635        http://civilgrandjury.sfgov.org/ 

July 15, 2019 

Debbie Raphael 
Director 
San Francisco Department of the Environment 
1455 Market Street, Suite 1200 
San Francisco, CA 94103 

Dear Ms. Raphael, 

The 2018-2019 Civil Grand Jury will release a report entitled, “Act Now Before It Is Too Late: 
Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System” 
to the public on Wednesday, July 17, 2019. Enclosed is an advanced copy. By order of the 
Presiding Judge of the Superior Court, Hon. Garrett L. Wong, this report is to be kept 
confidential until the date of release. 

California Penal Code §933(c) requires a response to be submitted to the Presiding Judge no later 
than September 15, 2019. 

California Penal Code §933.05 states that as to each finding, the response must indicate one of 
the following: 

1. The respondent agrees with the finding; or 
2. The respondent disagrees with the finding, wholly or partially, with an explanation. 

As to each recommendation, the response must indicate one of the following: 

1. The recommendation has been implemented, with a summary of the implementation; 
2. The recommendation has not yet been, but will be implemented in the future, with a 

timeframe for implementation; 
3. The recommendation requires further analysis, with an explanation, scope, and 

parameters of that analysis, and a timeframe for discussion not more than six months 
from the publication of the grand jury report; or 

4. The recommendation will not be implemented because it is not warranted or reasonable, 
with an explanation. 

Please e-mail your response to Presiding Judge Wong at CGrandJury@sftc.org or mail to 400 
McAllister Street, Room 008, San Francisco, CA 94102-4512. 

Respectfully, 

Rasha Harvey, Foreperson 

mailto:CGrandJury@sftc.org
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400 McAllister Street, Room 008, San Francisco, CA 94102-4512        (415) 551-3635        http://civilgrandjury.sfgov.org/ 

July 15, 2019 

Jeanine Nicholson 
Fire Chief 
San Francisco Fire Department 
698 Second Street 
San Francisco, CA 94107 

Dear Chief Nicholson, 

The 2018-2019 Civil Grand Jury will release a report entitled, “Act Now Before It Is Too Late: 
Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System” 
to the public on Wednesday, July 17, 2019. Enclosed is an advanced copy. By order of the 
Presiding Judge of the Superior Court, Hon. Garrett L. Wong, this report is to be kept 
confidential until the date of release. 

California Penal Code §933(c) requires a response to be submitted to the Presiding Judge no later 
than September 15, 2019. 

California Penal Code §933.05 states that as to each finding, the response must indicate one of 
the following: 

1. The respondent agrees with the finding; or 
2. The respondent disagrees with the finding, wholly or partially, with an explanation. 

As to each recommendation, the response must indicate one of the following: 

1. The recommendation has been implemented, with a summary of the implementation; 
2. The recommendation has not yet been, but will be implemented in the future, with a 

timeframe for implementation; 
3. The recommendation requires further analysis, with an explanation, scope, and 

parameters of that analysis, and a timeframe for discussion not more than six months 
from the publication of the grand jury report; or 

4. The recommendation will not be implemented because it is not warranted or reasonable, 
with an explanation. 

Please e-mail your response to Presiding Judge Wong at CGrandJury@sftc.org or mail to 400 
McAllister Street, Room 008, San Francisco, CA 94102-4512. 

Respectfully, 

Rasha Harvey, Foreperson 

mailto:CGrandJury@sftc.org
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400 McAllister Street, Room 008, San Francisco, CA 94102-4512        (415) 551-3635        http://civilgrandjury.sfgov.org/ 

July 15, 2019 

Stephen Nakajo 
President 
San Francisco Fire Commission 
1765 Sutter Street 
San Francisco, CA 94115 

Dear President Nakajo, 

The 2018-2019 Civil Grand Jury will release a report entitled, “Act Now Before It Is Too Late: 
Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System” 
to the public on Wednesday, July 17, 2019. Enclosed is an advanced copy. By order of the 
Presiding Judge of the Superior Court, Hon. Garrett L. Wong, this report is to be kept 
confidential until the date of release. 

California Penal Code §933(c) requires a response to be submitted to the Presiding Judge no later 
than September 15, 2019. 

California Penal Code §933.05 states that as to each finding, the response must indicate one of 
the following: 

1. The respondent agrees with the finding; or 
2. The respondent disagrees with the finding, wholly or partially, with an explanation. 

As to each recommendation, the response must indicate one of the following: 

1. The recommendation has been implemented, with a summary of the implementation; 
2. The recommendation has not yet been, but will be implemented in the future, with a 

timeframe for implementation; 
3. The recommendation requires further analysis, with an explanation, scope, and 

parameters of that analysis, and a timeframe for discussion not more than six months 
from the publication of the grand jury report; or 

4. The recommendation will not be implemented because it is not warranted or reasonable, 
with an explanation. 

Please e-mail your response to Presiding Judge Wong at CGrandJury@sftc.org or mail to 400 
McAllister Street, Room 008, San Francisco, CA 94102-4512. 

Respectfully, 

Rasha Harvey, Foreperson 

mailto:CGrandJury@sftc.org
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400 McAllister Street, Room 008, San Francisco, CA 94102-4512        (415) 551-3635        http://civilgrandjury.sfgov.org/ 

July 15, 2019 

The Honorable London Breed 
Mayor of San Francisco 
City Hall, Room 200 
1 Dr. Carlton B. Goodlett Place 
San Francisco, CA 94102 

Dear Mayor Breed, 

The 2018-2019 Civil Grand Jury will release a report entitled, “Act Now Before It Is Too Late: 
Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System” 
to the public on Wednesday, July 17, 2019. Enclosed is an advanced copy. By order of the 
Presiding Judge of the Superior Court, Hon. Garrett L. Wong, this report is to be kept 
confidential until the date of release. 

California Penal Code §933(c) requires a response to be submitted to the Presiding Judge no later 
than September 15, 2019. 

California Penal Code §933.05 states that as to each finding, the response must indicate one of 
the following: 

1. The respondent agrees with the finding; or 
2. The respondent disagrees with the finding, wholly or partially, with an explanation. 

As to each recommendation, the response must indicate one of the following: 

1. The recommendation has been implemented, with a summary of the implementation; 
2. The recommendation has not yet been, but will be implemented in the future, with a 

timeframe for implementation; 
3. The recommendation requires further analysis, with an explanation, scope, and 

parameters of that analysis, and a timeframe for discussion not more than six months 
from the publication of the grand jury report; or 

4. The recommendation will not be implemented because it is not warranted or reasonable, 
with an explanation. 

Please e-mail your response to Presiding Judge Wong at CGrandJury@sftc.org or mail to 400 
McAllister Street, Room 008, San Francisco, CA 94102-4512. 

Respectfully, 

Rasha Harvey, Foreperson 

mailto:CGrandJury@sftc.org
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400 McAllister Street, Room 008, San Francisco, CA 94102-4512        (415) 551-3635        http://civilgrandjury.sfgov.org/ 

July 15, 2019 

Harlan L. Kelly, Jr. 
General Manager 
San Francisco Public Utilities Commission 
525 Golden Gate Avenue, 13th Floor 
San Francisco, CA 94102 

Dear General Manager Kelly, 

The 2018-2019 Civil Grand Jury will release a report entitled, “Act Now Before It Is Too Late: 
Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System” 
to the public on Wednesday, July 17, 2019. Enclosed is an advanced copy. By order of the 
Presiding Judge of the Superior Court, Hon. Garrett L. Wong, this report is to be kept 
confidential until the date of release. 

California Penal Code §933(c) requires a response to be submitted to the Presiding Judge no later 
than September 15, 2019. 

California Penal Code §933.05 states that as to each finding, the response must indicate one of 
the following: 

1. The respondent agrees with the finding; or 
2. The respondent disagrees with the finding, wholly or partially, with an explanation. 

As to each recommendation, the response must indicate one of the following: 

1. The recommendation has been implemented, with a summary of the implementation; 
2. The recommendation has not yet been, but will be implemented in the future, with a 

timeframe for implementation; 
3. The recommendation requires further analysis, with an explanation, scope, and 

parameters of that analysis, and a timeframe for discussion not more than six months 
from the publication of the grand jury report; or 

4. The recommendation will not be implemented because it is not warranted or reasonable, 
with an explanation. 

Please e-mail your response to Presiding Judge Wong at CGrandJury@sftc.org or mail to 400 
McAllister Street, Room 008, San Francisco, CA 94102-4512. 

Respectfully, 

Rasha Harvey, Foreperson 

mailto:CGrandJury@sftc.org
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400 McAllister Street, Room 008, San Francisco, CA 94102-4512        (415) 551-3635        http://civilgrandjury.sfgov.org/ 

July 15, 2019 

Ann Moller Caen 
President 
San Francisco Public Utilities Commission 
525 Golden Gate Avenue, 13th Floor 
San Francisco, CA 94102 

Dear President Caen, 

The 2018-2019 Civil Grand Jury will release a report entitled, “Act Now Before It Is Too Late: 
Aggressively Expand and Enhance Our High-Pressure Emergency Firefighting Water System” 
to the public on Wednesday, July 17, 2019. Enclosed is an advanced copy. By order of the 
Presiding Judge of the Superior Court, Hon. Garrett L. Wong, this report is to be kept 
confidential until the date of release. 

California Penal Code §933(c) requires a response to be submitted to the Presiding Judge no later 
than September 15, 2019. 

California Penal Code §933.05 states that as to each finding, the response must indicate one of 
the following: 

1. The respondent agrees with the finding; or 
2. The respondent disagrees with the finding, wholly or partially, with an explanation. 

As to each recommendation, the response must indicate one of the following: 

1. The recommendation has been implemented, with a summary of the implementation; 
2. The recommendation has not yet been, but will be implemented in the future, with a 

timeframe for implementation; 
3. The recommendation requires further analysis, with an explanation, scope, and 

parameters of that analysis, and a timeframe for discussion not more than six months 
from the publication of the grand jury report; or 

4. The recommendation will not be implemented because it is not warranted or reasonable, 
with an explanation. 

Please e-mail your response to Presiding Judge Wong at CGrandJury@sftc.org or mail to 400 
McAllister Street, Room 008, San Francisco, CA 94102-4512. 

Respectfully, 

Rasha Harvey, Foreperson 

mailto:CGrandJury@sftc.org
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