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PROJECT DESCRIPTION

The proposed project is associated with the 50,500-square-foot (1.16-acre) parcel (Assessor’s Block 3719,
Lots 020—-440) at 301 Mission Street located on the south side of Mission Street between Fremont and Beale
streets within San Francisco’s Financial District. The existing high-rise on the 301 Mission Street parcel is
called the Millennium Tower. The project site includes portions of the public right-of-way on Fremont,
Beale, and Mission streets adjacent to the 301 Mission Street parcel as well as limited portions of the 301
Mission Street parcel itself as described in more detail below. It is on the block bounded by Mission Street
to the north, Fremont Street to the west, Beale Street to the east, and the Transit Center to the south. The
area of soil disturbance associated with the project would be located primarily in the public right-of-way.

Assessor’s Block 3719, Lots 020440 are occupied by two buildings constructed as part of a single
development project beginning in 2006 and completed in 2009. The multiple lots on the parcel reflect that
the dwelling units are condominium units. The development project’s environment impacts were analyzed
in an Environmental Impact Report (EIR), San Francisco Planning Department (planning department) Case
No. 2001.0792E. As constructed, the parcel includes: (1) the 58-story, 645-foot-tall Millennium Tower
(Tower building) on the western portion of the 301 Mission Street parcel; and (2) a 12-story, 125-foot-tall
midrise structure and atrium (collectively called the Podium building) on the eastern portion of the site.
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Project Description

The Tower and Podium buildings include approximately 551,000 square feet of residential space (419
dwelling units), 9,400 square feet of ground level retail/commercial space (bank and restaurant), and 24,365
square feet of open space, including an approximately 2,961-square-foot privately owned, publicly
accessible atrium open space on the ground floor of the Podium building. A total of 339 parking spaces are
provided in four basement levels under the Podium building. There is one level under the Tower building,
which is used for maintenance and management office and storage.

The Tower building covers a footprint of approximately 32,960 square feet and its foundation system
consists of a 10-foot-thick reinforced concrete mat foundation that is supported by 942, 14-inch-square
precast pre-stressed concrete piles. The piles were driven through the two uppermost soil layers (artificial
fill underlain by Young Bay Mud) and extend approximately 75 to 85 feet below ground surface (bgs) to
the Colma Sands soil layer. The existing piles do not extend to the Franciscan Complex bedrock that
underlies the site at varying depths ranging from approximately 220 to 250 feet bgs. In accordance with
information that the project sponsor has provided, since completion of the Tower in 2009, the project site
has experienced differential settlement due to consolidation and compression of the soil layer beneath the
Colma Sands, which is known as Old Bay Clay. At its lowest point, the existing mat foundation has settled
approximately 17.6 inches near the northwest corner of the Tower building, such that the top of the
building tilts approximately 17.1 inches to the northwest near the corner of Mission and Fremont streets.
The building has been assessed and determined to be structurally sound.!

The project site, where construction activities and staging for the proposed improvements would occur,
consists of an approximately 13,900 sf area within the existing Mission, Beale, and Fremont streets public
right-of-way, including sidewalks and sub-sidewalks, vehicular lanes, and parking, adjacent to the Tower
and Podium buildings. The proposed project consists of a structural upgrade of the Tower building
foundation that includes installation of a structural extension of the existing mat foundation for the Tower
building along its north and west sides, supported by 52 new piles extending to bedrock (the project
sponsor refers to the new piles as “perimeter piles”). This extended mat foundation is also referred to as
“the collar foundation.” In addition to preventing further settlement in the northwest corner of the Tower’s
existing foundation, the project sponsor’s geotechnical engineer has stated that this effort may allow for
gradual tilt correction of the Tower building over time. The structural upgrade would involve the
installation of 52 cast-in-place reinforced concrete piles beneath the sidewalk areas, within an
approximately 8-foot-wide zone along the Mission (north) and Fremont (west) street sides of the Tower
building. Each of the piles would have a diameter of 36 inches (outer casings) through the Young Bay Mud
and Colma Sands to a depth of approximately 70 to 90 feet, a diameter of 24 inches (shaft liners) to the
Franciscan Complex bedrock at approximately 220 to 250 feet bgs, and a diameter of 20 inches (rock
sockets) by 30- to 50-foot-long extension into the bedrock. Once pile placement is complete, an 8-foot-wide,
10-foot-thick reinforced concrete extension of the existing concrete mat foundation would be constructed
outward in the direction of the new piles. Once completed, the area of the mat extension that would connect
to the new piles would total approximately 2,130 square feet. The new piles would be connected to the
extended mat via a jack system that would transfer load from the existing foundation to the new piles.2

1 Simpson Gumpertz & Heger, 301 Mission St Perimeter Pile Upgrade Calculations Vols 2 - Gravity and 3 - Lateral- Revision 5,
June 7, 2019.
2 All actual soils/bedrock depths would be confirmed in the field.
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Finding

During the site preparation and mobilization stage, and prior to excavation and construction,
implementation of an indicator pile beneath the sidewalk near the corner of Fremont and Mission streets
near the northwest corner of the Tower building would be required. The purpose of the indicator pile is to
assess the geological strength of the bedrock underneath the Tower building and to determine the required
depth of extension of the piles into the rock to achieve design strength.

Approximately 4,380 cubic yards of soil under the affected sidewalk areas would be excavated in order to
perform the pile installation: 1,880 cubic yards would be excavated to depths of approximately 5 to 25 feet
bgs for the extended mat foundation; and 2,500 cubic yards would be excavated to depths of 300 feet bgs
for the outer casings, shaft liners, and rock sockets installation. Approximately 400 cubic yards of
construction debris would be generated from the sidewalk demolition along Fremont and Mission streets.
Approximately 1,000 cubic yards of soil/fill would be imported in Stage 6.

The total duration for construction is anticipated to be 22 months. Construction activities would be staged
along the perimeter of Fremont, Mission, and Beale streets, requiring the closure of one travel lane and
sidewalks along Fremont and Mission streets and restricting pedestrian access on the sidewalk along Beale
Street during portions of the construction period. The existing bank at the northwest corner of the Tower’s
ground floor would vacate the northwestern corner of floor space it currently occupies, and modify
portions of the space to accommodate a smaller bank operation during construction. The existing restaurant
on the northeast corner of the Tower building would remain open during construction. Approximately 4-
foot-wide pedestrian walkways with overhead and side protection would be provided along a portion of
the site’s Mission Street frontage and the entirety of the Beale Street frontage to maintain access to the
Tower and Podium buildings and allow a through path of travel for pedestrians along Beale Street. There
would be no pedestrian access along the Fremont and Mission streets sides of the Tower building during
the entirety of construction, because the structural upgrade construction activities would occur in the
sidewalk area.

As specified in the design drawings, the Engineer of Record has proposed a system of monitoring the mat
settlement, pile forces, and building movement during jacking of the new piles and continuing for 10 years
after completion of construction. Components of the monitoring program are summarized in Section A,
Project Description in the initial study checklist.

A project-specific construction transportation management plan would be implemented as part of the
project, and is summarized in Section A, Project Description in the initial study checklist and the detailed
transportation plan is included as Appendix A to the initial study. The transportation management plan
would address temporary, construction period changes to circulation in and around the project site.
Potential impacts resulting from project construction on existing and future Muni transit service routes in
the project area are analyzed as part of the environmental review.

FINDING

This project could not have a significant effect on the environment. This finding is based upon the criteria
of the Guidelines of the State Secretary for Resources, sections 15064 (Determining Significant Effect), 15065
(Mandatory Findings of Significance), and 15070 (Decision to Prepare a Negative Declaration), and the

301 Mission Street Perimeter Pile Upgrade Project {ii
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Finding

following reasons as documented in the initial study for the project, which is attached. Mitigation measures
are included in this project to avoid potentially significant effects. See page 169.

—C_ﬁil__ha e a significant eff n the environment

&)2::‘—— 12-27- 2019
Lisa Gibson Date of Adoption of Final Mitigated
Environmental Review Officer Negative Declaration

cc: James Abrams, on behalf of Project Sponsor Millennium Tower Homeowners Association
Commenter
Supervisor Matt Haney, District 6
Erica Major, Clerk of the Board
Byron Rhett, Port of San Francisco
Gary Ho, Department of Building Inspection
Debra Lutske, San Francisco Public Works
Reid Boggiano, State Lands Commission
Claudine Asbagh, Current Planning Division, Planning Department
Paolo Ikezoe, Citywide Division, Planning Department

iv 301 Mission Street Perimeter Pile Upgrade Project
Case No. 2018-016691ENV



Initial Study Table of Contents
301 Mission Street Millennium Tower Perimeter Pile Upgrade Project

Page

A, Project DEeSCIIPON ...cviuiiiiiiiiiieeeetttt et s 1
B, Project SEttNG......ccooviiiiiiiiiiiicc s 38
C. Compatibility with Existing Zoning and Plans.............ccccceiiiiiiccceeee s 41
D. Summary of Environmental Effects ... 44
E. Evaluation of Environmental Effects ...........ccooiiiiiiiiiireeeccccccc e 44
1. Land Use and PIanning. ........ccccceceuiiiiiiniiiniiiniiiiii st 44

2. AESTNELICS. e 46

3. Population and HOUSING. ........cceuiuiiiiiiiiiiiiiiicccci e 48

4. CUlUTAL RESOUTTES. ...ttt ettt es 50

5. Tribal Cultural RESOUICES. .......ccoueueueuiuiiiiiiiiirieeee ettt et 61

6. Transportation and Circulation. ...........ccceuiiiiiiii e 63

7. INOIS . ittt 91

8. AIL QUALIEY ..o 106

9. Greenhouse Gas EMISSIONS. ........c.cucueuiuiiirinnirieicieceecct e eaeaenen 122

10, WIN. i 124

11, SRAOW. .ttt 125

12, RECTEALION. ..ceiiiiiiiic e 125

13. Utilities and SeTvice SYSLEIMS. ......c.ccciiiiiririririiiciiiic e 126

14, PUDIIC SEIVICES. ...ttt 129

15. Biological RESOUICES. ......cccoviiiiiiiiiiiiiiiiiii s 131

16. Geology and SOIlS. ..o 135

17. Hydrology and Water QUality...........ccccoriiririiiiiiiiiiicccccc e 154

18. Hazards and Hazardous Materials. ..........cccoeueuiuiuiiiininiiiiiiiiccccirreeee e 158

19. MINETAl RESOUICES. ....ceiuimiiiiicicicieicici sttt 165

20, BNETZY . .oovoeiieteniietciecetet ettt 165

21. Agriculture and Forestry RESOUICES. ..........c.oovuiuriiiiiiiiicc 167

22, WILAEITE. .t 168

23. Mandatory Findings of SIgnifiCance. .........c.cocoeueueueeiiiinnnrrreeeeccc e eseeeenenes 168

F. Mitigation Measures and Improvement MEasUres.............cccccvuvrriririiiiiiuiiininininineeeeneeeescseseseseeanes 169
GL. Public Notice and COMIMENL .......coeeuiirierieerieieierteteerteteie ettt st seet e see e seseetesesaeseeseseeneenesaeneenens 179
G2. Notification of Intent to Adopt A Mitigated Negative Declaration ................ccocoveeiiiiiiinininn 179
H. Determination ..o 181
L Initial Study Preparers ...t 182

www.sfplanning.org



Table of Contents

APPENDICES
Appendix A:  Construction Transportation Management Plan
Appendix B:  Transportation Technical Appendix

Attachment B.1: Existing and Baseline Roadway Geometry

Attachment B.2: Vehicle Turning Movement, Pedestrian, and Loading Counts

Attachment B.3: Existing and Baseline Volumes Summary

Attachment B.4: Project Volumes Summary

Attachment B.5: Auto Turn Analysis
FIGURES
Figure 1 Project LOCAtION .....ciiiiiiiiiiiiiiiii s 2
Figure 2 Project Site Existing CONditions ..........cccccvviviiiiininiiiiiiiiiiics 4
Figure 3 Existing Project Site and Subsurface Profile.............ccooriiiiiiiiiiicece 7
Figure 4 Current and Proposed Foundation System (Looking Southeast)...........ccccovuvrriiiciiinnnnne. 9
Figure 5 Proposed Piles and Mat Extension — Plan VIew ... 10
Figure 6 Stage 1: Site Preparation and Construction Work Area..........ccccevvvreieecccicinnnnnnennee 14
Figure 7 Stage 1: Mobilization and Indicator Pile ..., 17
Figure 8 Stage 2: Demolition and ShOTING...........cccceiiiiiiiiicic 18
Figure 9 Stage 2: Demolition and Shoring (Section VIEew) ........cccccccciiiiinininniiiiiicicnnrernee 19
Figure 10 Stage 3: Installation of Outer Casings on Mission and Fremont Streets, Piles on

FIemont Street ... 21
Figure 11 Stages 3 and 4: Backfill and Perimeter Pile Installation (Section View)..........ccccovvrininnnnnee 22
Figure 12 Stages 3 and 4: Jet Grout Plug Installation (Section View) ..........cccccoovoimneiiiininiiccieienne, 24
Figure 13 Stage 4: Piles on Mission Street and Construction of Mat Slab Extension on

Fremont Street ... 25
Figure 14 Stage 4: Excavation (Section VIEW) ... 26
Figure 15 Stages 4 and 5: Mat Slab Extension (Section VIeW) .........cccccoooveeeininiiiicciccccee, 27
Figure 16 Stage 5: Mat Slab Extension on Mission Street............cooooeiiieiiniiccccc, 29
Figure 17 Stage 6: Jacking, Vault Construction, Backfill, and Site Restoration............ccccccceevrurururunnnnee 30
Figure 18 Stage 6: Mat Slab Extension, Jack Pile System, and Vault (Section View)........cccccovruruneeee 31
Figure 19 Cumulative ProJects ... 40
Figure 20 Transportation Study Area and Study Intersections............ccooeeieieiiiiiciicicce, 66
Figure 21 Existing Walking NetWOTk ..o 67
Figure 22 Existing Bicycling NetWOTK ........ccccoviiiiiiiiciiiiireece e 69
Figure 23 Existing Transit SErvice ... 70
Figure 24 Construction Truck ROULES ..o 77
Figure 25 Construction Staging during Stages 1 through 5............ccooiii, 78
Figure 26 Construction Staging during Stage 6..........ccccccvivvrirniriiiiiiiiiceeecec e 79
TABLES
Table 1 Approximate Construction Schedule and Work Force.........cccoovniiiiciiiinnnnnrenee 11
Table 2 Construction EQUIPMENt .........oouoiiiiiii 11
Table 3 Truck Load ESHMAtes ........c.ciiiiiiiiiiiicc e 12
Table 4 Summary of Transportation Management Strategies .............ccccevvniiciiiiinnnnnrnnnes 34
Table 5 Existing Transit VOIUIMES ........ccccoiiiiiiiiiiiiciiiiiirrreeee e 71
November 2019 vi 301 Mission Street Perimeter Pile Upgrade Project

Case No. 2018-016691ENV



Table of Contents

Table 6 Vehicular Volumes under Baseline Condition............ccccovvviniiiiiinninnicccne 73
Table 7 Pedestrian Volumes under Baseline Condition ............cccccceiiioiniinnniiciciiinnnrnae 74
Table 8 Transit Volumes under Baseline COndition ..o, 75
Table 9 Vehicular Volumes under Project CONdition .........cccccceevevirieeueieccininnnnrreecencceeeenes 80
Table 10 Pedestrian Volumes under Project Condition...........ccccceuvuiviiiiiininininiiiiiiiis 80
Table 11 Transit Service under Project CONAition...........cooeeeieiiiiiiiiec e, 81
Table 12 Construction Travel Demand by Stage ... 82
Table 13 Transit Service under Cumulative CONdition ..........cccccvvviiiinviiiii, 89
Table 14 Summary of Long-Term and Short-Term Ambient Noise Level Data on the

Project Site and VICINILY ......ccoeiieiiiiicicee e 93
Table 15 Caltrans Vibration Damage Potential Threshold Criteria ...........cococoovieieiiiiiiiiiicceee, 96
Table 16 Caltrans Vibration Annoyance Potential Criteria...........ccccccoeiiiiiiinniiiiciiinnrnas 96
Table 17 Maximum Noise Levels from Construction Equipment..........cccccovvveieeiciicninnnnnnennee 97
Table 18 Daytime Noise Levels from Indicator Pile, Piles on Fremont, and Piles on Mission

Construction (Stages 1, 3, and 4) .......ccoceuvueiiiiiiniiii e 929
Table 19 Nighttime Noise Levels from Stage 3 and 4 Overnight Deliveries ..........cccccccccvnnnnnnnes 101
Table 20 Vibration Levels from Construction Equipment .........cccccoveeeeiiiinnnnnncccccecceene 104
Table 21 Construction Criteria Air Pollutants Significance Thresholds............cccccccocvcviicinnnnnnnnes 107
Table 22 Health Risk Significance Thresholds............cooiii e, 112
Table 23 Average Daily Project Construction EmiSSioNs .........cccoeceeereieieieieiiiccceeeecceee e, 115
Table 24 Lifetime Cancer Risk and PM2s Concentration at the Maximally Exposed

Individual Sensitive RECEPLOTS........cuvuiviuiuiuiiiiiiirrrrecetc e 119
301 Mission Street Perimeter Pile Upgrade Project vii November 2019

Case No. 2018-016691ENV



Table of Contents

[THIS PAGE INTENTIONALLY BLANK]

November 2019 viii 301 Mission Street Perimeter Pile Upgrade Project
Case No. 2018-016691ENV



Acronyms and Abbreviations

ACRONYMS AND ABBREVIATIONS

Acronym/
Abbreviation

Definition

pg/m?

AC Transit
ADA
ADRP
AERMOD
ATP

AMP
ARPP
ASC
AWSS
BART

bgs
Cal/EPA
Cal/OSHA
CAM
CalEEMod
CEQA
CFGC
CFR
classification system
CMP

Microgram per cubic meter
Alameda-Contra Costa Transit
Americans with Disabilities Act

archeological data recovery plan

American Meteorological Society/Environmental Protection Agency regulatory air dispersion model

archeological testing plan

archeological monitoring program
archeological resource preservation plan
Anthropological Studies Center

Auxiliary Water Supply System

Bay Area Rapid Transit

below ground surface

California Environmental Protection Agency
State of California Division of Occupational Safety and Health
California Administrative Manual

California Emissions Estimator Model
California Environmental Quality Act
California Fish and Game Code

Code of Federal Regulations

Potential Fossil Yield Classification system

Congestion Management Program

CcO carbon monoxide
Cr6 hexavalent chromium
CWTR Construction Worker Trip Reduction
EIR environmental impact report
ERO Environmental Review Officer
ESL environmental screening level
FARR Final Archeological Resources Report
FTA Federal Transit Administration
g g-force
GHG greenhouse gases
HRA health risk assessment
MBTA Migratory Bird Treaty Act
MLD Most Likely Descendant
MRZ Mineral Resource Zone
MTHA Millennium Tower Homeowner’s Association
MTS Metropolitan Transportation System
Muni San Francisco Municipal Railway
301 Mission Street Perimeter Pile Upgrade Project ix November 2019
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Acronyms and Abbreviations

Acronym/

Abbreviation Definition

NESHAP National Emissions Standards for Hazardous Air Pollutants
NO, nitrogen dioxide

NOx oxides of nitrogen

NPDES National Pollutant Discharge Elimination System
NwWIC Northwest Information Center

OEHHA Office of Environmental Health Hazard Assessment’s
OSHA Occupational Safety and Health Administration

PCB polychlorinated biphenyls

PAH polyaromatic hydrocarbons

PAR preliminary archeological review

peer review team

PM5

Engineering Design Review Team

particulate matter less than 2.5 microns in diameter

PMio particulate matter less than 10 microns in diameter
PNA polynuclear aromatics
PPV peak particle velocity
QACL Qualified Archeological Consultants List
ROG reactive organic gases
SamTrans San Mateo County Transit
SD Special Development
SFMTA City and County of San Francisco Municipal Transportation Agency
SFPUC San Francisco Public Utilities Commission
SO, sulfur dioxide
SVOC semivolatile organic compounds
TACs toxic air contaminants
TNC transportation network company
TPH-d Total petroleum hydrocarbons as diesel
TPH-g Total petroleum hydrocarbons as gasoline
TPH-mo Total petroleum hydrocarbons as motor oil
USEPA United States Environmental Protection Agency
VOC volatile organic compounds
November 2019 301 Mission Street Perimeter Pile Upgrade Project
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GLOSSARY

Auxiliary Water Supply System (AWSS): the AWSS is a high pressure fire protection water supply system
independent from the city’s municipal potable water system built for exclusive use by the San Francisco
Fire Department

Baker tank: a steel tank that stores turbid water for the purpose of retention and settlement

Class 2 bikeways: bike lanes striped within the paved areas of roadways and established for the
preferential use of bicycles

Class 3 bikeways: signed bike routes that allow bicycles to share travel lanes with vehicles, and often
marked with shared lane markings called sharrows

Conex: a shipping container that is used for storing tools and other supplies

fire department water connections: the water connections are located on the exterior of a building and are
where the fire department can pump supplemental water into the building’s sprinkler system, standpipe,
or other system, furnishing water for fire extinguishment to supplement existing water supplies

g, or g-force: the acceleration due to Earth's gravity

geofencing: Transportation Network Companies implement geofencing to direct drivers and passengers
to pick-up and drop-off zones or blackout certain areas to prohibit loading activities

jet grout plug: a soil-cement mixture intended to seal the bottom of the excavation to minimize flow of

water into the excavation during construction
k-rails: concrete barriers placed around a construction site
lithic debitage: stone tool fragments

Leq: the equivalent steady state sound level that in a stated period of time would contain the same
acoustical energy

Lmax: the maximum sound level measured during the measurement period
loading dock levelers: loading docks equipped to level to the height of the truck being loaded/unloaded

manifold control: the manifold (a pipe that branches into several openings) connects to the hydraulic
power source and branches to each of the piles; the control system involves a series of valves that enable
branches to be opened or closed to control pressure to the individual jacks

outer casings: the 36-inch-diameter outer casings would be installed as a first step in the pile installation
process to provide separation between the 24-inch-diameter pile that would ultimately carry the Tower
building’s weight to bedrock and the surrounding soils in the upper 70 to 90 feet

pre-stressed concrete piles: the most common variety of driven concrete pile. Pre-stressing simply means
that they are pre-loaded through the use of internal bonded strands in a way that makes them more robust,
in order to sustain the hammering experienced during of the driving process

prisms: reflective elements attached to the building, at which surveyors can aim their lasers, in order to
accurately measure a location in three dimensions

rock socket: bottom portion of the pile that is socketed into the bedrock

301 Mission Street Perimeter Pile Upgrade Project xi November 2019
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Glossary

shaft liners: pile casings that extend the full depth to the bedrock and fabricated with friction-reducing
coating along its full length

sheet refuse: a layer or scatter of artifacts deposited on the surface (rather than a hollow filled feature such
as a privy pit or well)

soldier pile: a common retaining wall strategy in which H-shaped steel beams (“piles”) are installed into
the earth at regular intervals—usually 6 to 12 feet apart to brace excavation shoring

November 2019 xii 301 Mission Street Perimeter Pile Upgrade Project
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Initial Study
301 Mission Street Millennium Tower Perimeter Pile Upgrade
Planning Department Case No. 2018-016691ENV

A. PROJECT DESCRIPTION

A.1 Project Location and Site Characteristics

The proposed project is associated with the 50,500-square-foot (1.16-acre) site (Assessor’s Block 3719,
Lots 020-440) at 301 Mission Street (also known as the Millennium Tower or Tower building) located on the
south side of Mission Street between Fremont and Beale streets within San Francisco’s Financial District. The
project site and staging areas include approximately 13,860 square feet of the public right-of-way on Fremont,
Beale, and Mission streets adjacent to the parcel as well as limited portions of the 301 Mission Street parcel,
where the existing mat foundation below the Tower building would be extended to connect to the new piles
for the foundation upgrade. Once constructed, the area of the mat extension where the mat connects to the
new piles would total 2,130 square feet. The project site is on the block bounded by Mission Street to the north,
Fremont Street to the west, Beale Street to the east, and the Transit Center? to the south (Figure 1, Project
Location). The associated 301 Mission Street parcel is located within a C-3-O(SD) (Downtown—Office (Special
Development) zoning district, Transit Center C-3-O(SD) Commercial Special Use District, Transbay C-3
Special Use District, and 450-S and 700-S-2 height and bulk districts.# The project consists of a structural
upgrade of the Tower building foundation that includes installation of a structural extension of the existing
mat foundation for the Tower building along its north and west sides, supported by 52 new piles extending
to bedrock (the project sponsor refers to the new piles as “perimeter piles”). This structure is also referred to
as “the collar foundation.” Construction activities would primarily be conducted within the public right-of-
way (sidewalk and roadway).

Assessor’s Block 3719, Lots 020440 are occupied by two buildings constructed as part of a single
development project beginning in 2006 and completed in 2009. The multiple lots on the parcel reflect that
the dwelling units are condominium units. The environmental impacts of the Millennium Tower
development project were analyzed in an EIR, Planning Department Case No. 2001.0792E. As constructed,
the parcel includes: (1) the 58-story, 645-foot-tall Tower building on the western portion of the 301 Mission
Street parcel; and (2) a 12-story, 125-foot-tall Podium building on the eastern portion of the parcel. The
Tower and Podium buildings include 551,000 square feet of residential space (419 dwelling units), 9,400
square feet of ground-level retail/commercial space (bank and restaurant), and 24,365 square feet of open
space, including an approximately 2,960-square-foot privately owned, publicly accessible atrium open
space on the ground floor of the Podium building. A total of 339 parking spaces are provided in four
basement levels under the Podium building. There is one level under the Tower building, which is used

for maintenance and management office and storage.

3 The Salesforce Transit Center (Transit Center) replaced the Transbay Terminal located on Mission Street between
Fremont and First streets, providing access to regional and local transit services. Information on the Transit Center is
available at https://www.sfmta.com/projects/salesforce-transit-center.

¢ Typically zoning district designations do not apply to the public right-of-way.

301 Mission Street Perimeter Pile Upgrade Project 1 November 2019
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A. Project Description

The Tower and Podium buildings include approximately 275 feet of frontage on Mission Street, and
approximately 185 feet of frontage on Fremont and Beale streets. The project site is primarily adjacent to
the parcel occupied by the Tower and Podium buildings and includes an approximately 13,900-sf area
within the existing Mission, Beale, and Fremont streets public right-of-way, including sidewalks and sub-
sidewalks, vehicular lanes, and parking.

A.2 Existing Circulation, Loading, and Parking

Direct vehicular ingress/egress to the project site is provided via curb cuts and driveways from Fremont
Street at the southwest corner of the site and from Beale Street at the southeast corner of the site (see
Figure 2, Project Site Existing Conditions). The driveways are 30 feet wide and 27 feet wide on Fremont
and Beale streets, respectively, and both connect to an internal two-way, drive-through (porte cochere)
running the length of the south side of the site. The porte cochere serves the residential lobbies from the
south side of the site, including off-street passenger loading. A ramp entrance to the parking garage is
located centrally off of the porte cochere and leads down to the subsurface levels. A total of 339 parking
spaces are provided in four basement levels under the Podium building. In addition, there are three off-
street loading docks at the southeast corner of the Podium building: two are equipped with loading dock
levelerss and may be reserved in 4-hour increments on weekdays only; and the third is used for faster drop
off items such as food delivery, mail, and package delivery.

As stated, the project construction activities would occur within the public right-of-way. Therefore, the
existing conditions for the right-of-way are presented here.

Mission Street is an east-west street on the north side of the project site with two lanes in each travel
direction. The outermost travel lanes are bus-only lanes. Fremont street is a north—south street that operates
one way (northbound) within the vicinity of the project site with two through lanes and a left-turn lane and
a right-turn lane at the Mission Street intersection. Beale Street is a north—south street that operates one
way (southbound) with three through lanes within the vicinity of the project site.

An approximately 170-foot-long on-street passenger loading/unloading zone and 20-foot-long on-street
commercial loading/unloading zone are located immediately adjacent to the Podium building frontage on
Mission Street. There are no vehicle curb cuts along the Mission Street frontage. There is no on-street
parking on Fremont and Beale streets adjacent to the associated parcel. There are no existing bicycle
facilities on Fremont, Mission, or Beale streets.

There are multiple transit services provided in the immediate project vicinity. The following San Francisco
Municipal Railway (Muni) bus routes travel along the Fremont, Mission, and Beale street frontages of the
301 Mission Street parcel: the 5 Fulton, 5R Fulton Rapid, 7 Haight/Noriega, 38 Geary, and 38R Geary Rapid
(outbound). The following additional Muni bus routes travel along Mission Street adjacent to the project:
14 Mission, 14X Mission, 14R Mission Rapid, and 2 Sutter/Clement (inbound). Additional Muni bus routes
that travel along the Beale Street side of the project frontage include: 30X Marina Express, 41 Union, 81X
Caltrain Express, and 82X Levi Plaza (inbound).

5 Loading dock is equipped to level to the height of the truck being loaded/unloaded.
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A. Project Description

In addition to Muni operations, the following regional transit services operate within San Francisco and
are accessible from the project site via Muni or other modes of travel: Bay Area Rapid Transit (BART),
Golden Gate Transit, Alameda-Contra Costa County Transit District (AC Transit), and San Mateo County
Transit District (SamTrans). The Embarcadero BART station is located approximately a quarter mile from
the project site. The Golden Gate Transit buses that travel along the Fremont, Mission, and Beale street
frontages of the 301 Mission Street parcel are Routes 30, 70, 101, and 101X with stops along Mission Street,
and on Fremont Street near the southeast corner of Fremont and Mission streets.

AC Transit operates out of the Transit Center but does not travel along any of the roadways adjacent to the
301 Mission Street parcel. SamTrans routes serving Downtown San Francisco include route 292 with stops
along Mission Street.

Overhead wires for Muni trolley coach service are supported by guy poles located within the sidewalks
adjacent to the Tower and Podium buildings. As shown in Figure 2, there are a total of eleven poles along the
project parcel frontages, including four overhead wire-support poles each on the Mission and Fremont streets
sidewalks, and three support poles on the Beale Street sidewalk along the project frontage.

The sidewalks adjacent to the site parcel are 15 feet wide along Fremont and Mission streets, and 23 feet
wide along Beale Street. Pedestrian access to the existing ground-floor bank in the Tower building is from
Mission Street near the Fremont Street intersection. Pedestrian access to the existing restaurant is from
Mission Street through the Podium building. Pedestrian access to the residences in the Tower and Podium
buildings are available from the porte cochere and Mission and Beale streets.

A.3 Existing Infrastructure and Landscaping

On the sidewalks immediately adjacent to the project parcel, there are a total of three fire hydrants: one
Auxiliary Water Supply System¢ (AWSS) high pressure fire hydrant at the Fremont and Mission streets
intersection; and two low-pressure fire hydrants, one each on Fremont and Beale streets near the project site’s
driveways (see Figure 2). The AWSS fire hydrant was located at the Fremont and Mission streets intersection
prior to the construction of the Tower and Podium buildings.” Two existing PG&E vaults are also located under
the Fremont Street sidewalk near the Mission Street intersection. The project site is served by water, sanitary
sewer, stormwater, electric, and natural gas lines from lines under the adjacent streets.

There are a total of 13 existing street trees along the project parcel frontages, including three existing street
trees along Fremont Street, seven street trees along Mission Street, and three street trees along Beale Street.

A.4 Project Background and Subsurface Characteristics

The project sponsor, Millennium Tower Homeowner’s Association (MTHA), submitted three building
permit applications (Permit Nos. 201812047402, 201812077819, and 201812077828) to the City and County
of San Francisco’s (city) Department of Building Inspection (building department) on December 4, 2018

¢ The AWSS is a high pressure fire protection water supply system independent from the city’s municipal potable water
system built for exclusive use by the San Francisco Fire Department.

7 Roosevelt, Nick, Associate Attorney, J. Abrams Law, P.C., e-mail correspondence with Kei Zushi, Senior Planner, San
Francisco Planning Department, April 16, 2019.
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A. Project Description

and December 7, 2018, for a proposed structural upgrade of the Tower building. As described in detail
below, MTHA'’s general purpose for its proposed project is to address the settling and tilting of the
Millennium Tower. The existing building has been evaluated and determined to be structurally sound.®
The proposed project is designed to meet the requirements of section 403.9, Voluntary Seismic
Improvements, of the San Francisco Existing Building Code, with the intent to reduce future building
settlement on the associated parcel at 301 Mission Street.?

As described above, construction of the buildings on the 301 Mission Street parcel was completed in 2009.
The Tower building covers a footprint of approximately 32,960 square feet with 100 feet of frontage on
Mission Street and approximately 150 feet of frontage on Fremont Street. The subsurface conditions on the
Tower building portion of the lot consist of approximately 220 to 250 feet of various soil types overlying
the Franciscan Complex bedrock (see Figure 3, Existing Project Site and Subsurface Profile). Figure 3 is
for illustrative purposes only as there is variation in the depths of soil types and depth to bedrock across
the project site. The artificial fill ranges from approximately 15 to 25 feet bgs. The fill is underlain by 20 to
30 feet of a soft to medium-stiff marine clay deposit known locally as Young Bay Mud, to depths between
35 and 55 feet bgs. The Young Bay Mud is generally underlain by a zone of stiff to very stiff sandy clay
interbedded with medium-dense to dense clayey sand, known locally a Colma Sands, to depths of
approximately 45 to 90 feet bgs, followed by a stiff to very stiff marine clay deposit, known locally as Old
Bay Clay, which is approximately 120 to 160 feet thick. In some locations, interbedded layers of sand and
clays, known as the Alameda formation, occur at depths of 150 to 200 feet bgs. Finally, bedrock at the site,
known locally as Franciscan Complex, underlies the Old Bay Clay unit beginning at depths ranging from
about 220 to 250 feet bgs.

The existing foundation system of the Tower building consists of a 10-foot-thick reinforced concrete mat
foundation that is connected to and supported by 942 14-inch-square precast pre-stressed'® concrete piles.
The piles were driven through the two uppermost soil layers (artificial fill underlain by Young Bay Mud)
and extend approximately 75 to 85 feet bgs to the Colma Sands soil layer. The piles do not extend to the
Franciscan Complex bedrock. At the completion of the 10-foot-thick concrete mat foundation construction
of the Tower building in 2006, the mat was monitored for vertical displacements during erection of the
Tower building and construction of the adjacent Podium building." Since April 2009, 32 settlement markers
across the Tower building’s footprint have been monitored, and an additional 30 settlement markers were
installed in December 2016.12 The north and east sides of the Tower building have also been monitored for

8 Simpson Gumpertz & Heger, 301 Mission St Perimeter Pile Upgrade Calculations Vols 2 - Gravity and 3 - Lateral— Revision 5,
June 7, 2019.

°  Engineering Design Review Team, letter to Tom C. Hui, S.E., C.B.O., Director and Chief Building Official, City and
County of San Francisco Department of Building Inspection, August 27, 2019. This document (and all other documents
cited in this report, unless otherwise noted) are available for review at the San Francisco Planning Department, 1650
Mission Street, Suite 400, as part of Case File No. 2018-016691ENV. Documents may also be accessed through the
planning department’s Property Information Map, planning application 2018-016691ENYV, related records.

10 Pre-stressed concrete piles are the most common variety of driven concrete pile. Pre-stressing simply means that they
are pre-loaded through the use of internal bonded strands in a way that makes them more robust, in order to sustain the
hammering experienced during of the driving process.

1 John A. Egan, PE, Geotechnical Evaluation for the Perimeter Pile Upgrade — Revision 1, Millennium Tower, City and County of
San Francisco, California, August 13, 2019, with the assistance of Slate Geotechnical Consultants.

2 TIbid.
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A. Project Description

lateral deformation at floors 2, 5, 10, 20, 40, and 60 by using prisms'® mounted on the exterior of the
structure.!* In accordance with information that the project sponsor has provided, since completion of the
Tower building in 2009, the project site has experienced settlement due to consolidation and compression
of the soil layer beneath the Colma Sands, which is known as Old Bay Clay. At its lowest point, the existing
mat foundation has settled approximately 17.6 inches near the northwest corner of the Tower building,
such that the top of the building tilts approximately 17.1 inches to the northwest near the corner of Mission

and Fremont streets.1®

A.5 Proposed Project

The proposed project consists of a structural upgrade of the Tower building foundation, which includes
installation of an extension of the existing mat foundation along the north and west sides of the Tower
building, supported by 52 new perimeter piles extending to bedrock which is located at approximately
220 — 250 feet bgs. This structure is also referred to as “the collar foundation.” In addition to preventing
further settlement in the northwest corner of the Tower building’s existing foundation, the project
sponsor’s geotechnical engineer has stated that this effort may allow for gradual tilt correction of the Tower
building over time. The structural upgrade would involve the installation of 52 cast-in-place reinforced
concrete piles beneath the sidewalk areas within an approximately 8-foot-wide zone along the Mission
(north) and Fremont (west) Street sides of the Tower building (see Figure 4, Current and Proposed
Foundation System (Looking Southeast), and Figure 5, Proposed Piles and Mat Extension — Plan View).
Once pile placement is complete, an 8-foot-wide, 10-foot-thick reinforced concrete extension of the existing
concrete mat foundation would be constructed outward in the direction of the new piles. The new piles
would be connected to the extended mat via a jack system that would transfer load from the existing
foundation to the new piles. The jack system would be located in new vaults, one along Fremont Street and
the other along Mission Street, located approximately 8 feet below the sidewalk. Once constructed, the area
below the sidewalk where the mat extension and new piles would be located would total approximately
2,130 square feet (see Figure 5).

The project would be implemented in six stages, Stages 1 through 6. Table 1, Approximate Construction
Schedule and Work Force, shows the estimated construction schedule and duration by stage. Project
construction would last about 22 months, and is expected to commence in early 2020. With the exception of
Stages 3 and 4, construction activities at the project site would occur Monday through Friday from 7 a.m. to
8 p.m., consistent with the San Francisco Noise Ordinance. Stages 3 and 4 would require an extra shift (8 p.m.
to 7 am. as allowed in San Francisco) to receive oversized truck deliveries for approximately five nights per
week. Construction could also occur on Saturdays and Sundays (7 a.m. to 8 p.m.) when the project sponsor
determines such construction is necessary. Construction on holidays is not anticipated to occur.

13 Prisms are reflective elements attached to the building, at which surveyors can aim their lasers, in order to accurately
measure a location in three dimensions.

4 John A. Egan, PE, Geotechnical Evaluation for the Perimeter Pile Upgrade — Revision 1, Millennium Tower, City and County of
San Francisco, California, August 13, 2019, with the assistance of Slate Geotechnical Consultants.

5 Ibid.
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A. Project Description

TABLE 1
APPROXIMATE CONSTRUCTION SCHEDULE AND WORK FORCE
Number of
Start Finish Workers
(Calendar | (Calendar | Duration (Daily

Construction Stage and Activity Days) Days) (Days/Week) Avg.)
1. Site Preparation, Mobilization, and Indicator Pile Day 1 Day 90 5 9
2. Demolition and Shoring Day 90 Day 150 5 9
3. Installation of Outer Casings on Mission and Fremont Streets, Piles on Day 150 | Day 310 5 192

Fremont Street
4. Piles on Mission Street and Mat Slab Extension on Fremont Street Day 310 | Day 420 5 30P
5. Mat Slab Extension on Mission Street Day 420 Day 510 5 9
6. Jacking, Vault Construction, Backfill, and Site Restoration Day 510 | Day 640 5 13
Total Construction 22 months

NOTES:

a8 Stage 3 would require two shifts: 9 workers on one shift, and 10 workers for the second.
Stage 4 would require two shifts: 20 workers on one shift, and 10 workers for the second.

SOURCE: Millennium Tower Homeowner’s Association, 2019.

Work Force

As shown in Table 1, the size of the construction work force would vary over the 22-month construction
period, ranging from approximately 9 to 30 workers depending on the stage. The work force would peak
at 30 in Stage 4, when the perimeter piles are installed on Mission Street concurrent with the mat slab

extension on Fremont Street.

Construction Equipment and Hauling

Table 2, Construction Equipment, lists the types of equipment that would be used during construction.

TABLE 2
CONSTRUCTION EQUIPMENT

Air Compressor  Excavator Roller Roller

Backhoe Generator Sets/Power Pack  Rough Terrain Forklift ~ Rough Terrain Forklift
Bore/Drill Rig Haul Truck Rubber Tire Loader Concrete Pump
Compactor Paver Signal Board Concrete Truck
Crawler Tractor  Paving Equipment Skid Steer Loader

SOURCE: Millennium Tower Homeowner’s Association, 2019.

Table 3, Truck Load Estimates, provides estimates of import/export of demolition and fill and truck loads to
and from the project site. Stage 2 would include demolition of about 4,400 square feet of sidewalk within the
construction area. The most extensive disturbance in terms of area, approximately 8,000 square feet, would
occur as part of the excavation under Stages 3 and 4. The depths of excavation would range from 5 to 300 feet
below the existing grade depending on the construction stage, with a total of 4,380 cubic yards of excavated
soils generated during construction. The depths of excavation for the piles would range from 220 to 300 feet
bgs. During construction approximately 1,910 cubic yards would be excavated in Stage 3, 1,610 cubic yards
of soil would be excavated in Stage 4, and 860 cubic yards excavated in Stage 5. Stage 6 would include

301 Mission Street Perimeter Pile Upgrade Project 11 November 2019
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A. Project Description

demolition of about 1,400 square feet of sidewalk along the Podium building frontage. The sidewalk
demolition under Stages 2 and 6 would generate approximately 400 cubic yards of demolition debris. In total,
construction of the proposed project would require the removal of approximately 4,780 cubic yards of soil
and construction debris. Approximately 1,000 cubic yards of soil/fill would be imported in Stage 6.

TABLE 3
TRUCK LOAD ESTIMATES
Import Export Total
Construction Stage and Activity Deliveries (Loads) (cubic yards) (cubic yards) Truck Loads
1. Site Preparation, Mobilization, Ready Mix Concrete (61)2 107 (material deliveries)
and Indicator Pile Drill Casing (30)°
Drilled Shaft Rebar (3)¢
Equipment (5)d
Supplier Deliveries (8)¢
2. Demolition and Shoring Ready Mix Concrete (61)2 340 3449 (fill export)
Equipment (5)d 74 (material deliveries)
Supplier Deliveries (8)¢
3. Installation of Outer Casings on Ready Mix Concrete (61)2 1,910 1919 (fill export)
Mission and Fremont Streets, Drill Casing (30)° . L
Piles on Fremont Street Drilled Shaft Rebar (3)° 107 (material deliveries)
Equipment (5)d
Supplier Deliveries (8)®
4. Piles on Mission Street and Mat | Ready Mix Concrete (61)2 1,610 1619 (fill export)
Slab Extension on Fremont Drill Casing (30)° 115 (material deliveries)
Street Drilled Shaft Rebar (3)¢
Equipment (5)d
Supplier Deliveries (8)¢
Rebar (8)f
5. Mat Slab Extension on Mission Ready Mix Concrete (61)2 860 869 (fill export)
Street Equipment (5)d 82 (material deliveries)
Supplier Deliveries (8)®
Rebar (8)f
6. Jacking, Vault Construction, Ready Mix Concrete (61)2 1,000 60 69 (fill export)
Backfill, and Site Restoration Equipment (5)d -
Supplier Deliveries (8)e 1009 (fill import)
74 (material deliveries)
Total Construction 1,000 4,780 1,137
NOTES:

a

o T

w Q"o a

Approximately 365 loads of ready mix concrete would be delivered throughout all stages. This assumes 61 loads per stage. Numbers may not

total due to rounding.

Approximately 90 loads of drill casing deliveries would occur in Stages 1, 3, and 4. This assumes 30 loads for each of these stages
Approximately 10 loads of drilled shaft rebar would occur in Stages 1, 3, and 4. This assumes 3 loads for each of these stages. Numbers may not

total due to rounding.

Approximately 30 loads of equipment would be delivered throughout all stages. This assumes 5 loads per stage.

Approximately 50 loads of miscellaneous supplier deliveries would occur throughout all stages. This assumes 8 loads per stage.
Approximately 15 loads of rebar would be delivered in Stages 4 and 5. This assumes 8 loads per stage. Numbers may not total due to rounding.
Assumes a truck capacity of 10 cubic yards.

OURCE: Millennium Tower Homeowner’s Association, 2019.

Stage 1: Site Preparation, Mobilization, and Indicator Pile

Stage 1 construction activities would last approximately 90 days and include site preparation, mobilization,
the drilling of seven geotechnical borings, and implementation of an indicator pile beneath the sidewalk
near the corner of Fremont and Mission streets near the northwest corner of the Tower building. The
purpose of the indicator pile is to assess the geological strength of the bedrock underneath the Tower

November 2019 12 301 Mission Street Perimeter Pile Upgrade Project
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A. Project Description

building and determine the required depth of extension of the piles into the rock to achieve design strength.
It is anticipated that the bedrock strength varies somewhat across the upgrade area. The seven geotechnical
borings would provide information on the actual strength of the rock in the area of upgrade, to allow
adjustment of the required length of rock socket for each pile before it is placed. After the geotechnical
borings are drilled and the rock properties measured, strings of piezometer and extensometer instruments
would be inserted into three of the borings to enable future monitoring of the foundation’s performance.

Construction of the project would require the temporary closure of the right-turn lane on Fremont Street
as it approaches Mission Street and the sidewalk along the east side of Fremont Street; the eastbound bus-
only lane and sidewalk along the south side of Mission Street; and would restrict pedestrian access on the
sidewalk along the west side of Beale Street to an approximately 4-foot-wide through lane, which are
summarized below. Before construction can commence, the contractor would prepare the construction site
to allow for staging, truck and equipment access, protection or relocation of utilities, and installation of
protected pedestrian pathways (see Figure 6, Stage 1: Site Preparation and Construction Work Area).
Concrete barriers (also commonly referred to as “k-rails”) would be placed along the outer side of the
closed lanes on Fremont and Mission streets, and along the outer edge of the sidewalk on Beale Street (see
Figure 6). All construction activities would be contained inside the concrete barriers and fences. Temporary
closures and changes that would affect the following public rights-of-way include:

¢ Fremont Street. Fremont Street would have one left-turn lane, one through lane, and one through and
right-turn shared lane in the northbound direction. The concrete barriers and fences would be installed
approximately 11 feet west of the Fremont Street east sidewalk between the northern edge of the Tower
building driveway and Mission Street. This change would require a temporary closure of four elements
within the public right-of-way for the entire duration of project construction from Stages 1 through 6.
Those four elements would be: (1) the northbound exclusive right-turn lane approaching Mission
Street, (2) the Fremont Street east sidewalk along the Tower building frontage, (3) the nearside Golden
Gate Transit bus stop near the southeast corner of the Fremont Street/Mission Street intersection, and
(4) south and east crosswalks at the Fremont Street/Mission Street intersection. Muni guy poles
currently installed in the sidewalk (and associated overhead electric trolley wires) would be
temporarily relocated in alignment with the k-rail approximately 11 feet westward of the Fremont
Street east sidewalk.

e Mission Street. Mission Street would have two eastbound lanes and one westbound lane. Concrete
barriers and fences would be installed approximately 11.6 feet north of the Mission Street existing south
sidewalk between Fremont and Beale streets. This change would require a temporary closure of two
elements within the public right-of-way for the entire duration of project construction from Stages 1
through 6. Those two elements would be: (1) the eastbound bus-only lane and (2) the western half of
the Mission Street south sidewalk. As part of the proposed project, the existing 170-foot-long passenger
loading/unloading zone and 20-foot-long commercial loading zone located adjacent to the Podium
building frontage on Mission Street would be closed during construction. An approximately 4-foot-
wide pedestrian walkway with overhead and side protection would be constructed along the Mission
Street frontage between Beale Street and the Tower and Podium building entrance to provide access to
the bank, residences, the ground floor restaurant. The ground floor bank would vacate the
northwestern corner of floor space it currently occupies at the corner of Fremont and Mission streets
and would modify a portion of its space to accommodate a smaller bank branch operation. The existing
Mission Street entrance to the bank would be closed; however, access would be provided adjacent to
the Tower and Podium building entrance. As a result of the temporary public right-of-way closures,

301 Mission Street Perimeter Pile Upgrade Project 13 November 2019
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A. Project Description

pedestrian right-of-way along the eastern half of the Mission Street south sidewalk would be reduced
from 15 feet to approximately 4 feet in width. Muni guy poles currently installed in the sidewalk (and
associated overhead electric trolley wires and the switch that allows trolley buses to make the right
turn from eastbound Mission Street onto southbound Beale Street) would be temporarily relocated in
alignment with the k-rail approximately 11.6 feet northward of the Mission Street existing south
sidewalk into the temporarily closed eastbound lane in line with the concrete barrier.

¢ Beale Street. Fences would be installed along the outer edge of the Beale Street west sidewalk between
the northern edge of the Podium building driveway and Mission Street. An approximately 4-foot-wide
pedestrian walkway with overhead and side protection would be constructed along the Beale Street
frontage. As a result, pedestrian right-of-way along the Beale Street west sidewalk would be reduced
from 23 feet to approximately 4 feet in width during Stages 1 through 5. During Stage 6, the sidewalk
along Beale Street frontage would be restored to full width for pedestrians. There would be no closure
of existing travel lanes.

Construction fencing/gates and breaks in the barriers would be provided along the construction site
perimeter to allow San Francisco Fire Department access to fire department water connections in the event
of fire emergency.'¢

The above ground AWSS hydrant as well as the large underground concrete thrust block'” at the Fremont
and Mission streets intersection would be removed in order for the proposed shoring wall to have adequate
space. The low-pressure fire department connections at Fremont and Beale streets near the project site’s
driveways would be extended from their existing locations along the building to the edge of the work zone.
The extensions would be constructed with pipelines and fittings in accordance with National Fire Protection
Association Code section 13 (2016 Edition). The temporary mounted fire department connections would be
accessible and clearly marked in accordance with the San Francisco Fire Department requirements.

As described above, approximately 4-foot-wide pedestrian walkways with overhead and side protection
would be constructed along a portion of the Mission Street frontage and the entirety of the Beale Street
frontages to maintain access to the Tower and Podium buildings and to allow a through path of travel for
pedestrians along Beale Street. There would be no pedestrian access along the Fremont and Mission streets
sides of the Tower building during the entirety of construction because the structural upgrade construction
would occur in the sidewalk area. Preparation of the sidewalk area to be demolished during Stage 2 along
the Tower building perimeter would also require the removal of the mailboxes on the sidewalk at Mission
and Fremont streets (see Figure 6). Construction would occur either in the sidewalk area or require the use
of the sidewalk area for staging. As such, all existing 13 street trees along Fremont, Mission, and Beale
streets would be removed, while the associated well grates would be salvaged to accommodate planting
of replacement street trees at the completion of project construction.

16 The water connections are located on the exterior of a building and are where the fire department can pump
supplemental water into the building’s sprinkler system, standpipe, or other system, furnishing water for fire
extinguishment to supplement existing water supplies.

17 Concrete thrust blocks ensure pipeline stability at critical points in a water system where the pipeline decreases or
increases in diameter, changes, direction, or changes elevation. The concrete thrust block underneath the AWSS hydrant
and associated pipeline provides end restraint to counteract the water pressure acting on the pipeline fitting.

301 Mission Street Perimeter Pile Upgrade Project 15 November 2019
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A. Project Description

Construction staging would occur within the sidewalk area of Beale Street and would not require any travel
lane closures on Beale Street. Construction offices, equipment for treatment of groundwater removed
during construction, and tool storage would be located on the Mission and Beale street sides of the project
site (see Figure 7, Stage 1: Mobilization and Indicator Pile). As shown in Figure 7, the construction offices
and water treatment equipment would be elevated on top of the Conex'® and Baker tanks.'” Groundwater
removed during construction would be routed through an 18,000-gallon Baker tank (also referred to as a
settlement tank) located within the sidewalk area of Beale Street prior to discharge to the combined storm
sewer via water treatment equipment located within the sidewalk area of Mission Street. Prior to
discharging, the San Francisco Public Utilities Commission (SFPUC) would test ground water samples to
ensure compliance with SFPUC discharge standards. The project team must obtain a batch waste discharge
(for construction dewatering) permit from SFPUC in compliance with federal and state requirements.
During Stage 1, the construction haul trucks and deliveries would access the site at the northwest corner
using the bus-only lane on Fremont Street.

Stage 2: Demolition and Shoring

Stage 2 construction activities would last approximately 60 days. The proposed structural upgrade
construction would occur in the sidewalk area of Fremont and Mission streets along the Tower building
perimeter, requiring demolition of approximately 4,400 square feet of existing sidewalk (see Figure 6 and
Figure 8, Stage 2: Demolition and Shoring). Demolition of the sidewalk is anticipated to take
approximately two weeks and would be performed using hand held tools powered with generators or
compressors. Demolition debris would be recycled to the extent feasible and in accordance with chapter 14
and section 708 of the San Francisco Environment Code. The amount of demolition debris is estimated at
340 cubic yards. About 34 total truck loads? would be needed to haul the demolition debris to appropriate
sites for disposal or recycling.

After the sidewalk area is demolished, construction of a shoring system would be required at the perimeter
of the excavation line to allow installation of the piles. A section view of this process is illustrated in
Figure 9, Stage 2: Demolition and Shoring (Section View). The shoring system would consist of soldier
piles installed in drilled holes, with horizontal supports (“lagging”) at the perimeter of the excavation line.
A soldier pile is a common retaining wall strategy in which H-shaped steel beams (“piles”) are installed
into the earth at regular intervals— usually six to 12 feet apart. In between each vertical pile, lagging fills
the gap, helping to spread the load. Soldier piles would be installed approximately 10 to 12 feet from the
Mission and Fremont street faces of the Tower building to a depth of approximately 45 feet. The soldier
piles would be spaced to avoid existing tie-backs (abandoned in place during the original building
construction) and utilities.

To protect the existing PG&E vault on Fremont Street, the shoring would be installed around the vault,
such that when excavation is conducted adjacent to the vault, the soil supporting it would not be disturbed.
Supplemental structural support for conduits that exit the vault and extend across the excavation area
would be provided prior to excavating beneath them. Grade-level access to the vault would be available to

8 A Conex is a shipping container that is used for storing tools and other supplies.
19 A Baker tank is a steel tank that stores turbid water for the purpose of retention and settlement.
2 Assumes a truck capacity of 10 cubic yards
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Figure 9
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A. Project Description

PG&E at all times during construction. After the shoring and structural supports are installed around the
PG&E vault, the area between the soldier piles and the Tower building would then be excavated to the
depth of the existing tie backs and utilities (approximately 10 feet bgs), with wood lagging placed between
the soldier piles to stabilize the excavation. The existing tie backs and abandoned utilities would be
removed from areas where the piles would be installed. The excavated area would be backfilled to grade
to provide a working platform for purposes of equipment access and the installation of the perimeter piles.

Stage 3: Installation of Outer Casings on Mission and Fremont Streets, Piles on Fremont Street

Stage 3 construction would last approximately 160 days. Installation of the perimeter piles would require
the initial installation of 52, 36-inch-diameter casings (outer casings) to a depth of 70 to 90 feet bgs through
the upper soil layers (see Figure 10, Stage 3: Installation of Outer Casings on Mission and Fremont Streets,
Piles on Fremont Street). These outer casings would be installed as a first step in the pile installation process
to provide separation between the 24-inch-diameter pile that would ultimately carry the Tower building’s
weight to bedrock and the surrounding soils in the upper 70 to 90 feet. The outer casings would be installed
through a process of drilling and pressure, with soil inside the casing removed as the casing is advanced.
Once the casing is installed, there would be a cased 36-inch-wide, 70- to 90-foot-deep hole, without soil, but
with groundwater to the depth of the surrounding groundwater table which is anticipated to be 19 to 22 feet
bgs.2! A section view of this process is illustrated in Figure 11, Stages 3 and 4: Backfill and Perimeter Pile
Installation (Section View).

Installation of the outer casings would be followed by installation of the perimeter piles on Fremont Street.
As shown in Figure 10, the drill rig would be used to install the piles from south to north on Fremont Street.
Installation of the first 10 piles would require temporary closure of the Fremont Street driveway to the
Tower and Podium building for approximately 40 to 50 days. During this time, two-way vehicular access
to the Tower and Podium buildings would remain at the southeast corner from Beale Street. After the first
10 piles are installed, vehicular access to the project site at the southwest corner from Fremont Street would
be restored.

For each pile, a 24-inch-diameter pile casing (shaft liner) would be centered within the 36-inch-diameter
outer casing and drilled through the Old Bay Clay to the top of the Franciscan Complex bedrock to depths
of approximately 220 to 250 feet bgs. The shaft liner would extend the full depth to the bedrock and would
be fabricated with friction-reducing coating along its full length. A 20-inch-diameter rock socket?> would
be drilled an additional 30 to 50 feet below the shaft liner into the bedrock to form the lower portion of the
pile. The exact length of rock socket required would be determined based on testing of rock samples
extracted from the seven geotechnical borings installed in Stage 1. A central reinforcing bar would then be
placed in the full length of the shaft liner followed by concrete filling of the rock socket and interior of the
shaft liner to the depth of the mat extension (approximately 25 feet bgs).

2 John A. Egan, GE, Geotechnical Evaluation for the Perimeter Pile Upgrade— Revision 1, Millennium Tower, City and County of
San Francisco, California, August 13, 2019, with the assistance of Slate Geotechnical Consultants.
2 Bottom portion of the pile that is socketed into the bedrock.
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A. Project Description

Approximately 1,910 cubic yards of soil would be excavated from the outer casing and perimeter pile
installation and hauled off site. About 191 total truck loads* would be needed to haul the excavated soil to
appropriate sites for disposal. After the perimeter piles are installed, jet grout columns, which consist of a
soil-cement mixture, would be installed between the soldier piles (constructed during Stage 1) to form a
permanent wall to provide shoring for Stage 4 excavation that would extend to 25 feet bgs (a section view
of the excavation is illustrated in Figure 14, Stage 4: Excavation (Section View), p. 26). A jet grout plug
would also be installed between the new shoring wall and existing shoring wall starting at a depth of
approximately 25 feet bgs and extending to 35 feet bgs (see Figure 12, Stages 3 and 4: Jet Grout Plug
Installation (Section View)). The jet grout plug would seal the bottom of the excavation to minimize flow
of water into the excavation during construction?* and would brace the bottom of the shoring wall.

Stage 4: Piles on Mission Street and Mat Slab Extension Construction on Fremont Street

Once Stage 3 is complete, perimeter piles would be installed on Mission Street in the same method as those
on Fremont Street, described above. Stage 4 construction would last approximately 110 days. The perimeter
pile installation on Mission Street would be concurrent with excavation and construction of the mat slab
extension on Fremont Street (see Figure 13, Stage 4: Piles on Mission Street and Construction of Mat Slab
Extension on Fremont Street).

As described earlier in Section A.5, the structural upgrade would include an 8-foot-wide, 10-foot-thick
reinforced extension of the existing concrete mat foundation that would connect to the 52 piles. The mat
slab extension is also referred to as “the collar foundation”, and is the structure that would be supported
by new piles extending to bedrock. Construction of the mat slab extension would require excavation to
25 feet bgs, which is where the jet grout plug begins and is at the same level as the bottom of the Tower
building’s existing mat foundation. A section view of the excavation and mat extension process is
illustrated in Figure 14, Stage 4: Excavation (Section View), and Figure 15, Stages 4 and 5: Mat Slab
Extension (Section View). The area below the sidewalk where the mat extension and new piles would be
located on Fremont and Mission streets would total approximately 2,130 square feet. Approximately 1,610
cubic yards of soil would be excavated in Stage 4 and hauled off site. About 161 total truck loads? would
be needed to haul the excavated soil to appropriate sites for disposal.

As excavation advances: (1) support for utility lines to remain in place would be installed; (2) the newly
installed perimeter piles founded in bedrock would be cut to 1 to 4 inches above the bottom of the mat; and
(3) the existing Tower building shoring that is more than one foot above the bottom of the mat would be
cut and removed. The tops of the soldier piles would be braced to the Tower building’s basement first level
slab by struts as the excavation proceeds. After the excavation is extended to the bottom of the existing mat
foundation at 25 feet bgs, the exposed lower edge of the mat would be chipped back to expose the existing
reinforcing steel at the bottom of the mat and to create a notch to aid in load transfer. New reinforcing steel
would be connected to the existing reinforcing steel using mechanical couplers. The exposed face of the
existing mat would be scarified with chipping hammers to create a roughened surface. New epoxy adhesive

2 Assumes a truck capacity of 10 cubic yards

2 John A. Egan, PE, GE, Geotechnical Evaluation for the Perimeter Pile Upgrade— Revision 1, Millennium Tower, City and County
of San Francisco, California, August 13, 2019, with the assistance of Slate Geotechnical Consultants.

% Assumes a truck capacity of 10 cubic yards
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Figure 12
Stages 3 & 4: Jet Grout Plug
Installation (Section View)
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Figure 15
Stages 4 and 5: Mat Slab Extension (Section View)



A. Project Description

steel dowels would be drilled into the exposed face of the mat to provide additional shear reinforcement
for the connection between the new mat extension and the existing mat. Additional reinforcement,
consisting of conventional steel reinforcing bars in two perpendicular directions, would be placed within
the new mat extension. A pile top section would be installed, and concrete would be cast against the
roughened face of the existing mat, resulting in the concrete mat extension.

Stage 5: Mat Slab Extension on Mission Street

Stage 5 construction would last approximately 90 days and would consist of the excavation and construction
of the mat slab foundation extension on Mission Street (see Figure 16, Stage 5: Mat Slab Extension on
Mission Street). Approximately 860 cubic yards of soil would be excavated in Stage 5 and hauled off site.
About 86 total truck loads? would be needed to haul excavated soil to appropriate sites for disposal. The mat
extension process would be the same as under Stage 4 and illustrated in Figure 14 and Figure 15.

Stage 6: Jacking, Vault Construction, Backfill, and Site Restoration

Once the mat slab extensions on Fremont and Mission streets are completed, the pile tops would be
encapsulated in the 10-foot-thick reinforced concrete mat extension. Once constructed, the top of the mat
slab extension would be at the same level as the top of the Tower building’s existing mat foundation
(approximately 15 feet bgs). Stage 6 would last approximately 130 days and would consist of installation
of the jack system, vault construction, backfill, and site restoration (see Figure 17, Stage 6: Jacking, Vault
Construction, Backfill, and Site Restoration). The jack system would comprise an individual, closed
cylinder hydraulic jack at each of the 52 piles, a steel jacking beam at each pile, four steel rods extending
from the jacking beam at each pile into the new mat foundation, a manifold control,?” and a single hydraulic
power unit. A section view of Stage 6 is illustrated in Figure 18, Stage 6: Mat Slab Extension, Jack Pile
System, and Vault (Section View). The purpose of the jacking is to transfer load from the existing
foundation to the new piles by jacking the piles against the jacking beam, which then transfers the load to
the foundation through the steel rods. Once the new mat extension has been constructed, the jacks would
be connected to the manifold and power unit and pressurized to produce the desired level of loading.

The jacks would be locked off to permanently transfer a portion of the Tower building’s load to bedrock.
The hydraulic system would then be depressurized and removed from the site. Once the hydraulic power
unit and manifold are removed, the jacks, jacking beams and rods would remain in place.

The remaining components would be enclosed by two accessible concrete vaults to provide weather
protection and allow backfill of the excavated area and reconstruction of sidewalks. One 130-foot-long vault
would be along Mission Street and the other 110-foot-long vault would be along Fremont Street. The vaults
would be 7 feet tall and 7 feet wide (see Figure 18). The vaults would be accessible by five access manholes
located on the sidewalk (three on Fremont Street, two on Mission Street), allowing for periodic inspection
(see Figure 5). Once the vaults are constructed, the area would be backfilled with approximately 1,000 cubic

% Assumes a truck capacity of 10 cubic yards

7 The manifold (a pipe that branches into several openings) connects to the hydraulic power source and branches to each
of the piles. The control system involves a series of valves that enable branches to be opened or closed to control
pressure to the individual jacks.
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Figure 16

Stage 5: Mat Slab Extension on Mission Street
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Figure 17

Stage 6: Jacking, Vault Construction, Backfill, and Site Restoration
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Figure 18
Stage 6: Mat Slab Extension, Jack Pile System,
and Vaults (Section View)



A. Project Description

yards of imported fill, and the construction site would be restored to pre-construction conditions. About
100 total truck loads? would be needed to import fill to the project site.

Approximately 1,400 square feet of the existing sidewalk along the Podium building frontage would be
demolished and replaced during Stage 6 to: (1) address current curb and gutter drainage ponding issues and
reestablish positive drainage flow; and (2) restore the areas damaged from the removal of the tree wells and
Muni guy poles during construction. The amount of demolition debris is estimated at 60 cubic yards. About
six truck loads would be needed to haul the demolition debris to appropriate sites for disposal or recycling.
Replacement street trees would be planted, and the temporarily relocated Muni equipment (i.e., guy poles
and associated overhead electric trolley wires) would be re-installed back on the sidewalks. Approximately
3,000 square feet of asphalt paving would be required to restore the project site (roadway along Fremont
and Mission streets) to existing conditions. Finally, the AWSS fire hydrant would be reinstalled at its
original pre-construction location after the construction is completed.

Each vault would be designed to remain dry, however, incidental surface water may enter the vaults
through the manhole access openings, which are normally covered. For each vault, the floor of the vault
(top of the mat extension) would be sloped to drain to a series of dry sumps within the vault. Five low
horsepower, electrically operated pumps would be placed permanently in the vault sumps (two in the
vault along Mission Street and three in the vault along Fremont Street), with a float switch to activate the
pumps should sufficient rainwater collect to trigger it, and the pumped water would be discharged into
the combined sewer system. Operation of the pumps would connect to and operate off the Tower building’s
permanent power supply and would be alarmed to the building management system.

GROUNDWATER CONTROLS DURING CONSTRUCTION

Groundwater is anticipated to be encountered within the depths of the excavation at approximately 19 to
22 feet. To provide a dry and stable excavation for construction of the foundations and mat extension, a jet
grout plug would be constructed at the base of the excavation to seal the bottom of the excavation to
minimize flow of water into the excavation during construction. In addition, the jet grout columns installed
during Stage 2 as part of the outer face of the excavation would inhibit groundwater drawdown outside