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Supplement to Draft EIR Appendix E,
Noise Analysis Supporting
Documentation
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September 2023



Addition of Noise Levels from Placement of North Ocean Beach Sand
Noise Source S1 S2 S3

Restroom and

parking Lot Sand
Existing Ambient Construction Placement
Noise Contibution (dBA) 64 68 58
Remove LOG 2511886 6309573 630957
Adding Noise Sources 69.8

10*LOG(S1+S2+S3)

Change in noise level = 5.8 dBA



Report date:
Case Descriptio

Roadway Construction Noise Model (RCNM),Version 1.1

03/14/2023
n: ADA Widening Work

*¥*%* Receptor #1 ****

Baselines (dBA)

Description Land Use Daytime Evening Night
2788 Great Highway Residential 64.0 64.0 59.0
Equipment
Spec Actual Receptor Estimated
Impact Usage Lmax Lmax Distance Shielding
Description Device (%) (dBA) (dBA) (feet) (dBA)
Grader No 40 85.0 120.0 0.0
Dozer No 40 81.7 120.0 0.0
Results
Noise Limits (dBA)
Noise Limit Exceedance (dBA)
Calculated (dBA) Day Evening
Night Day Evening Night
Equipment Lmax Leq Lmax Leq Lmax Leq Lmax
Leq Lmax Leq Lmax Leq Lmax Leq
Grader 77 .4 73.4 N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
Dozer 74.1 70.1 N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
Total 77 .4 75.1 N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
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415.896.0332

memorandum

date June 9, 2023

to Julie Moore, San Francisco Planning Department

from Matt Fagundes, Sarah Patterson, and Elijah Davidian, ESA
subject Ocean Beach Climate Change Adaptation Project —

Air Quality Technical Memorandum and Health Risk Assessment Addendum

1. Introduction

This memorandum provides supplementary technical information for the evaluation of criteria air pollutant
emissions and of health risks from the Ocean Beach Climate Change Adaptation Project (proposed project). This
memorandum supplements the November 2021 Air Quality Technical Memorandum and Health Risk Assessment
(AQTM), which is Appendix G of the draft EIR for the proposed project. A revised project emissions estimates
and supplemental health risk assessment were prepared and are separated into three parts that follow this
introduction. The first part documents the revised project and its effects on the criteria air pollutant exhaust
analysis completed in the AQTM. The second part evaluates annual average fine particulate matter (PM;s)
concentrations from fugitive dust emissions associated with off-road construction activities. The third part
evaluates health risks, including lifetime excess cancer risks and annual average PM; s concentrations at existing
worker receptor locations near the proposed project. Evaluating health risks for worker receptors as well as
annual average PM; s concentrations from fugitive construction dust emissions is currently not recommended by
the Bay Area Air Quality Management District (BAAQMD) for air quality assessments as stipulated in the
BAAQMD CEQA Guidelines.*

Construction and operations of the proposed project would result in criteria air pollutant emissions and potential
risk to human health from emissions of toxic air contaminants (TACs).? Criteria air pollutants were estimated for
the construction and operations of the proposed project in the November 2021 AQTM. The November 2021
AQTM estimates health risks at sensitive receptor locations from exposure to emissions of diesel particulate
matter (DPM) and PM s from diesel-powered construction equipment, haul, and vendor truck travel and idling,
and fugitive dust from on-road vehicle travel. The AQTM also estimates health risks at sensitive receptor
locations for the reallocation of traffic from the closure of the Great Highway.

! Bay Area Air Quality Management District, California Environmental Quality Act Air Quality Guidelines, May 2017,

http://mww.baagmd.gov/~/media/files/planning-and-research/ceqa/ceqa_guidelines_may2017-pdf.pdf?la=en, accessed January 2023.
Given that there would be no operational activity associated with the proposed project description changes, because the sand placement
from North Ocean Beach during construction and the construction schedule are limited to the construction period and as the proposed
ADA improvements would be generally maintenance free for the first 10 years after which visual inspections would be conducted every
5 years, this analysis focuses solely on construction-related emissions.
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The Revised Project Description Exhaust Emissions Modeling section describes the analysis performed for
exhaust emissions estimates associated with revisions to the project description that were made subsequent to the
release of the Draft EIR. A summary of the project description revisions is provided, followed by a description of
the associated revised model assumption and the results of the revised modeling. The Construction Fugitive Dust
Assessment section describes the analysis performed for fugitive dust emissions and associated annual average
PM. 5 concentrations. A discussion of fugitive dust mass emissions is followed by a summary of the fugitive dust
health risk assessment modeling parameters and associated health risk. The Worker Health Risk Assessment
section describes the analysis performed for worker receptors and includes an analysis discussion of the risk
calculation methods as well as a discussion of the results and implications of the maximum exposed individual
receptor (MEIR) locations.

2. Revised Project Description Exhaust Emissions Modeling

Consistent with the AQTM, construction emissions were estimated primarily using the California Emissions
Estimator Model (CalEEMod) version 2016.3.2. On-road vehicle emissions calculations were prepared outside of
CalEEMod, using California Air Resources Board’s 2017 EMission FACtor (EMFAC2017) model, to supplement
the analysis. EMFAC 2017 utilizes more current data to calculate mobile emissions and is used for that purpose in
this analysis. Below are summary descriptions of the project description revisions, followed by the revised
assumptions used to model construction emissions and the summary of results of the revised project construction
emissions.

2.1 Summary of Project Description Revisions

The revisions to the proposed project that required updated air quality emissions modeling assumptions consist of
the following:

e Addition of Americans with Disabilities Act (ADA) access improvements between Sloat Boulevard and
Taraval Street;

* Addition of placement of North Ocean Beach sand over the slope stabilization layer during construction; and

e Updated project construction schedule.

New Americans with Disabilities Act Access Improvements

The draft EIR’s Chapter 2, Project Description, indicates that visitor access to Ocean Beach would be improved
with the addition of a new multi-use trail along Great Highway from Sloat Boulevard to Skyline Boulevard, a
new beach access stairway connecting the multi-use trail and beach located toward the south end of the project
area near Fort Funston, and continued maintenance of an existing sand ramp at Great Highway and Sloat
Boulevard. Since publication of the draft EIR, the city has refined the project’s modes of visitor access by
incorporating ADA access improvements along a section of the existing multi-use trail along Great Highway
from Sloat Boulevard north to Taraval Street. Accordingly, this technical memorandum addendum incorporates
these improvements to the analysis of the project.
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Placement of North Ocean Beach Sand Over Slope Stabilization Layer During
Construction

The draft EIR’s Chapter 2, Project Description, states that sand excavated from the sandy bluff would be
stockpiled onsite during buried wall and slope stabilization layer construction, and that 40,000 cubic yards of the
stockpiled material would be placed on top of these features once constructed. Since publication of the draft EIR,
to better account for potential incompatibility of the excavated bluff sand with the beach sand, the SFPUC has
refined the project description and Phase 3 construction duration to include the potential use of North Ocean
Beach sand to bury the wall and slope stabilization layer. Up to approximately 85,000 cubic yards of sand would
be obtained from North Ocean Beach for additional wall and slope stabilization cover at the end of Phase 3. The
North Ocean Beach sand would be obtained using the same types of equipment and placed in a manner similar to
that of the proposed small sand placements described in draft EIR Section 2.4.5.4, Small Sand Placements. The
draft EIR has been revised to reflect this change.

Updated Project Schedule

The draft EIR’s Chapter 2, Project Description, indicates that construction of the project would occur over a
period of approximately 4 years, with an estimated construction period from early 2023 to early 2027. Since
publication of the draft EIR, the city has determined that it would be necessary to delay the start of construction
until third quarter 2024 and extend the duration of Phase 3 from 18 months to 24 months and extend the duration
of Phase 4 from 9 months to 12 months. Accordingly, this technical memorandum addendum incorporates these
improvements to the analysis of the project.

2.2 Revised Model Assumptions

Updated Off-road Construction Equipment

Off-road equipment types and quantities are based on project-specific data provided by the SFPUC. Off-road
equipment engine tier status and associated emission factors for the uncontrolled scenario are CalEEMod
defaults, which are average emissions factors for the equipment inventory for the given calendar year of
construction, assumed to be 2024 through 2028.3 The off-road construction equipment was modeled with Tier 4
Final engine emission standards for all equipment greater than 125 hp under the controlled scenario. Equipment
hp are CalEEMod defaults except for the grinder that would be required associated with the new ADA access
improvements. For the grinder, the CalEEMod equipment type “other construction equipment” was used with a
260 hp. Equipment load factors are also CalEEMod defaults.

Off-road equipment guantities, engine horsepower, and load factor assumptions for two new project components
are shown in Table 1. Table 1 also identifies the amount of equipment workdays per new project description
component, the average hours per workday for the new project description components, and the associated
average daily use hours for each of the construction phases. In addition to the assumptions for the new equipment
associated with the project descriptions revisions, Table 1 also includes the revised average hours per workday for

3 The city’s Clean Construction Requirement Ordinance (Chapter 25 of the Environmental Code) establishes minimum requirements for

off-road construction equipment engines based on whether a project is in or out of the Air Pollutant Exposure Zone (APEZ) as mapped
by the San Francisco Health Department. As discussed below the project is not in the APEZ. However, as approved by the planning
department, this analysis uses the CalEEMod defaults for equipment engines instead. This is because the available equipment inventory
estimated for the construction period on which the CalEEMod default emission factors are based result in a more representative
equipment scenario for the project compared to the city’s minimum requirements for the project area.
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the equipment previously analyzed in the AQTM due to increasing the number of workdays for Phase 3 from

180 days to 240 days and increasing the number of workdays for Phase 4 from 160 days to 213 days (see Updated
Project Construction Schedule, below). Since the total modeled equipment hours worked for Phases 3 and 4
remain the same, the increase in workdays resulted in a decrease in average equipment hours per workday for
Phases 3 and 4. All other off-road equipment assumptions for the other components of Phases 1, 2, and 5 remain

unchanged.

TABLE 1
REVISED OFF-ROAD EQUIPMENT FLEET ASSUMPTIONS

Equipment Average Average
Number of Engine Load Workdays/ | hours/workday | hours/workday

Equipment Type Equipment | Horsepower Factor Component | by Component by Phase
New ADA Access Improvements Component of Phase 1
Tractor/loader/backhoe 1 97 0.37 20 8 0.8
Grader 1 187 0.41 10 8 0.4
Paver 2 130 0.42 4 12 0.1
Grinder 1 260 0.42 2 12 0.1
Roller 1 80 0.38 2 12 0.1
Placement of North Ocean Beach Sand Over the Slope Stabilization Layer Component of Phase 3
Excavators 1 158 0.38 25 7 0.7
Rubber Tired Dozers 4 247 0.40 100 6 0.6
Rubber Tired Loaders 1 203 0.36 25 5 0.5

Changes to Phase 3 Equipment Assumptions Previously Analyzed in AQT

M due to Increas

ing Workdays from 180 days to

240 days

Air Compressors - - - - - 1.0
Cranes - - - - - 0.4
Crawler Tractors - - - - - 15
Excavators - - - - - 15
Forklifts - - - - - 0.4
Generator Sets - - - - - 1.0
Heavy-duty Breaker - - - - 1.3
Hammer -

Motor Grader - - - - - 1.8
CAT 980 Front End Loader - - - - - 21
Pumps - - - - - 3.3
Signal Boards - - - - - 5.0
Signal Boards - - - - - 2.5
Tractors - - - - - 29
Tractors/Loaders/Backhoes - - - - - 25
Water Trucks - - - - - 1.3
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TABLE 1
REVISED OFF-ROAD EQUIPMENT FLEET ASSUMPTIONS
Equipment Average Average
Number of Engine Load Workdays/ | hours/workday | hours/workday
Equipment Type Equipment | Horsepower Factor Component | by Component by Phase

Changes to Phase 4 Equipment Assumptions Previously Analyzed in AQTM due to Increasing Workdays from 160 days to
213 days

Air Compressors - - - - - 1.9
Cranes - - - - - 0.2
Concrete Pump - - - - - 0.6
Crawler Tractors - - - - - 1.6
Excavators - - - - - 0.8
Forklifts - - - - - 0.9
Generator Sets - - - - - 1.2
Motor Grader - - - - - 4.5
CAT 980 Front End Loader - - - - - 21
Paving Equipment - - - - - 15
Vibration Compactor - - - - - 0.8
AC Roller - - - - - 1.7
Pumps - - - - - 1.9
Signal Boards - - - - - 8.4
Signal Boards - - - - - 5.6
Tractors - - - - - 1.6
Tractors/Loaders/Backhoes - - - - - 2.8
Water Trucks - - - - - 23

It is anticipated that the new ADA access improvements component of Phase 1 would over a period of
approximately one month (20 workdays) and placement of North Ocean Beach sand over the slope stabilization
layer component of Phase 3 would over a period of approximately five weeks (25 workdays).

On-road Construction Vehicles

Total vendor trips that would deliver materials and supplies under Phase 1 to the project site would increase by
160 trips due to the new ADA access improvements component of Phase 1 (4 truckloads per day during the
20-workday period). The AQTM estimated average daily truck loads by rounding up the total loads over the
workdays for each phase. Therefore, because the average truck loads per day are estimated by rounding up to the
nearest digit, the previous average daily vendor truck loads estimate of two truckloads per day (four one-way
trips) for the total 245 truckloads remains the same for the revised Phase 1 assumptions relative to the total of
325 truckloads. No revisions to the emissions modeling for Phase 1 vendor trips were necessary.

During Phase 3, the revised project would result in an increase in 5,668 haul trips to transport sand from North
Ocean Beach to South Ocean Beach. It is estimated that each of the new haul trips would be approximately
11 miles in length. This would result in a revised total of 10,668 haul trips for Phase 3 that would include an
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average trip length of approximately 18 miles (down from 25 miles modeled previously). Refer to Table 2 for the
construction vehicle trips amounts, trip lengths, and vehicle classes used to estimate the revised project’s on-road
truck emissions associated with Phase 3 construction.

TABLE 2
ADDITIONAL CONSTRUCTION VEHICLE TRIPS, TRIP LENGTHS, AND VEHICLE CLASS

Trip Amounts Trip Lengths EMFAC Vehicle Class
Vendor Hauling
Component/Phase Trips/day Total Trips Vendor Hauling Vendor Hauling
Sand From North Ocean Beach 0 5,668 0 11.0 HMDT/HHDT HHDT
Revised Phase 3 0 10,668 7.3 17.6 HMDT/HHDT HHDT

Daily worker trips traveling to the project sites that would occur during all phases of construction are unchanged.

Paving and Painting

No changes have been made to the modeling assumptions associated with paving and painting for the revised
project.

Updated Project Construction Schedule

The draft EIR’s Chapter 2, Project Description, indicates that construction would begin in the second quarter of
2023. Since publication of the draft EIR, the SFPUC has updated the project construction schedule. The draft EIR
has been revised to reflect the revised construction start estimated to occur during the third quarter of 2024.

Table 2-3 on draft EIR page 2-32 has been revised to show that Phase 1 construction would start in the third
quarter of 2024, and all subsequent construction phases would shift accordingly. Thus, under the revised
schedule, Phase 1 of project construction would be expected to commence in the third quarter of 2024, and Phase
5 of project construction would be expected to be completed in the third quarter of 2028. In addition, the duration
of Phase 3 has been revised from 18 months to 24 months and the duration of Phase 4 has been revised from

9 months to 12 months; therefore, the modeled workdays associated with Phase 3 has been revised from 180 days
to 240 days and the modeled workdays associated with Phase 4 has been revised from 160 days to 213 days. The
revised air quality analysis assumed the construction phasing for the five phases as shown below in Table 3.

Operational Assumptions

No revisions have been made to the operational emissions modeling.

Health Risk Assessment Assumptions

No revisions have been made to the health risk assessment associated with the revised project description. As
discussed above, the project changes would only impact construction activities. The project changes as compared
to the entirety of the project would not substantially impact the health risk assessment results. The maximum
lifetime excess cancer risk from the construction of the original project design, as presented in the AQTM, was
2.4 per million and the annual average PM_ s concentration was 0.01 pg/m?®. The revised project changes would
have minimal effect on the previous results.
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TABLE 3
REVISED CONSTRUCTION SCHEDULE

Phase Start Date End Date Workdays

Pre-Construction Mobilization: Contractor sets up staging areas 711/2024 9/5/2024 49
and trailers.

Phase 1: Modify Sloat Boulevard/Great Highway intersection, 9/18/2024 6/24/2025
remove National Park Service restroom, reconfigure San
Francisco Zoo parking access, reroute Muni 23 Monterey bus 200
layover and turn-around, and then permanently close Great
Highway

Phase 2: Remove Great Highway southbound lanes, construct a 9/27/2025 7130/2027 480
buried wall and slope stabilization

Phase 3: Remove revetments and rubble from beach, place sand 1/1/2026 12/2/2026 240
on beach and slope stabilization

Phase 4: Remove or repurpose Great Highway northbound lanes, 3/5/2027 12/28/2027
install multi-use trail and service road, construct Skyline coastal
access parking lot, new restroom, and beach access stairs, and 213
install landscaping along multi-use trail, and restripe Great
Highway/Skyline intersection

Phase 5: Install dune landscaping and temporary irrigation (as 11/1/2027 3/17/2028
) _— 100
needed) and undertake site clean-up activities

Post-Construction Closeout 2/1/2028 5/1/2028 90 (calendar days)

NOTE: The CalEEMod model does not allow the user to factor in non-workday holidays or weather delays into the phase schedules; therefore,
in order to incorporate the number of workdays for each phase provided by SFPUC, the end-date schedules provided by SFPUC had to
be shortened to reflect the actual "production days."

SOURCE: San Francisco Public Utilities Commission, email from Karen Frye, May 15, 2023.

2.3 Revised Construction Emissions

The following tables present average daily uncontrolled and controlled construction emissions by source (e.g.,
off-road equipment) for the revised project. Table 4 presents detailed average daily uncontrolled and controlled
construction emissions for the revised proposed project by year.

Table 5 presents the summary average daily uncontrolled and controlled construction emissions for the revised
proposed project by year. Incorporating the project revisions into the emissions modeling results in emissions
being generated during an additional calendar year; however, the overall length of construction is approximately
the same as previously analyzed at four years and the average daily emissions estimates are slightly reduced
compared to those described in the AQTM. This is because the modeling assumes that the available construction
equipment inventory would continue to become cleaner in the future due to the later start of construction, and
because the average daily emissions concentrations would be reduced with the increase in the overall Phase 3 and
Phase 4 construction periods. In addition, the maximum-year mitigated estimated oxides of nitrogen (NOXx)
emissions would be reduced from approximately 53 pounds per day to approximately 43 pounds per day.
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TABLE 4

DETAILED AVERAGE DAILY UNCONTROLLED AND CONTROLLED CONSTRUCTION EMISSIONS BY SOURCE

Average Daily Emissions

Average Daily Emissions

(pounds/day) (pounds/day)
Uncontrolled ControlledbP
PMao PM2.s PMao PMzs
Year/Source? ROG NOx | Exhaust | Exhaust | ROG NOx Exhaust | Exhaust

2024
Off-Road Equipment 2.76 | 22.66 1.00 0.96 2.10 15.62 0.68 0.67
Paving 0.13 0.00 0.00 0.00 0.13 0.00 0.00 0.00
Painting 15.14 0.00 0.00 0.00 | 15.14 0.00 0.00 0.00
Haul Trucks — Travel and Idling 0.09 5.20 0.03 0.03 0.09 5.20 0.03 0.03
Vendor Trucks — Travel and Idling 0.00 0.28 0.00 0.00 0.00 0.28 0.00 0.00
Worker Trips 0.33 0.21 0.01 0.01 0.33 0.21 0.01 0.01
Subtotal | 18.45 | 28.35 1.03 0.99 | 17.79 21.31 0.72 0.70

2025
Off-Road Equipment 5.18 41.94 1.72 1.65 3.88 28.99 1.19 1.17
Paving 0.13 0.00 0.00 0.00 0.13 0.00 0.00 0.00
Painting 15.14 0.00 0.00 0.00 15.14 0.00 0.00 0.00
Haul Trucks — Travel and Idling 0.17 11.30 0.06 0.06 0.17 11.30 0.06 0.06
Vendor Trucks — Travel and Idling 0.03 2.07 0.01 0.01 0.03 2.07 0.01 0.01
Worker Trips 0.57 0.34 0.01 0.01 0.57 0.34 0.01 0.01
{;‘g;ﬁcﬁg‘? 1\%235 Highway Closure 047 | 062 0.68 028 | 047 0.62 0.68 0.28
Subtotal | 21.69 56.27 2.48 2.01 20.39 43.32 1.95 1.53

2026
Off-Road Equipment 4.50 37.04 1.49 1.43 3.18 23.46 0.95 0.94
Paving 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Painting 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Haul Trucks — Travel and Idling 0.20 13.69 0.08 0.07 0.20 13.69 0.08 0.07
Vendor Trucks — Travel and Idling 0.03 1.76 0.01 0.01 0.03 1.76 0.01 0.01
Worker Trips 0.38 0.23 0.01 0.01 0.38 0.23 0.01 0.01
{;‘gﬁcﬁz‘: ,\%zgﬁ Highway Closure 0.44 | 057 0.68 028 | 0.44 0.57 0.68 0.28
Subtotal | 5.56 53.28 2.26 1.80 4.24 39.70 1.72 131

2027
Off-Road Equipment 6.40 52.11 2.05 1.96 4.43 31.96 1.29 1.26
Paving 0.12 0.00 0.00 0.00 0.12 0.00 0.00 0.00
Painting 14.22 0.00 0.00 0.00 14.22 0.00 0.00 0.00
Haul Trucks — Travel and Idling 0.11 7.41 0.04 0.04 0.11 7.41 0.04 0.04
Vendor Trucks — Travel and Idling 0.06 3.08 0.01 0.01 0.06 3.08 0.01 0.01
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TABLE 4

DETAILED AVERAGE DAILY UNCONTROLLED AND CONTROLLED CONSTRUCTION EMISSIONS BY SOURCE

Average Daily Emissions

Average Daily Emissions

(pounds/day) (pounds/day)
Uncontrolled ControlledbP
PMao PM2.s PMao PMz2.s
Year/Source? ROG NOx | Exhaust | Exhaust | ROG NOx Exhaust | Exhaust
Worker Trips 0.73 0.42 0.01 0.01 0.73 0.42 0.01 0.01
{;‘gglecﬁzf mggf, Highway Closure 042 | 054 0.68 028 | 042 | 054 0.68 0.28
Subtotal | 22.06 63.56 2.80 2.30 20.09 43.42 2.04 1.61
2028
Off-Road Equipment 1.81 15.07 0.58 0.55 1.05 7.09 0.28 0.27
Paving 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Painting 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Haul Trucks — Travel and Idling 0.00 0.35 0.00 0.00 0.00 0.35 0.00 0.00
Vendor Trucks — Travel and Idling 0.02 1.89 0.00 0.00 0.02 1.89 0.00 0.00
Worker Trips 0.21 0.08 0.00 0.00 0.21 0.08 0.00 0.00
{;‘ggﬁgf ,\%g:‘f, Highway Closure 042 | 054 0.68 028 | 042 | 054 0.68 0.28
Subtotal | 2.47 17.94 1.27 0.84 1.71 9.95 0.97 0.56

ABBREVIATIONS:

ROG = reactive organic gases
NOx = oxides of nitrogen

CalEEMod = CALifornia Emissions Estimator MODel

NOTES:
2 Source categories defined as follows:

PM;o = particulate matter less than or equal to 10 microns in diameter
PM, s = particulate matter less than or equal to 2.5 microns in diameter

« Off-Road Equipment = operating emissions from heavy-duty equipment, such as bulldozers, cranes, and excavators. Refer to Tables

3 and 4 for equipment activity assumptions. Emissions were modeled using CalEEMod.

* Paving = Fugitive ROG emissions from asphalt paving. Emissions were modeled using CalEEMod.

e Painting = Fugitive ROG emissions from the application of paint. Emissions were modeled using CalEEMod.

* Haul Trucks = Travel and idling emissions from heavy-duty on-road haul trucks. Emissions were modeled using EMFAC2017.
e Vendor Trucks = Travel emissions from heavy-duty and medium-duty on-road haul trucks. Emissions were modeled using

EMFAC2017.

* Worker Trips = Operating emission from employee vehicles, assumed to be light-duty trucks. Emissions were modeled using

EMFAC2017.

* Great Highway Closure =_Operational emissions from increased Great Highway closure vehicular miles. Emissions were modeled
using EMFAC2017. Emissions for 2028 reflect emission factors for 2027, which results in a conservative estimate.
b Controlled emissions were modelled assuming all off-road construction equipment greater than 125 hp would meet Tier 4 Final engine

emission standards.

¢ Uncontrolled equipment scenario incorporates CalEEMod defaults, which are average emissions factors for the equipment inventory for
the given calendar year of construction, assumed to be 2024 through 2028.
d Particulate emissions from Increased Great Highway Closure Vehicular Miles include fugitive dust (i.e. brake-wear, tire-wear, and road
dust) in addition to the tailpipe exhaust emissions.

SOURCE: ESA, 2023.
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TABLE 5
AVERAGE DAILY UNCONTROLLED AND CONTROLLED CONSTRUCTION EMISSIONS
Average Daily Emissions (pounds/day) Average Daily Emissions (pounds/day)
Uncontrolled Controlled?
PMzio PMz2s PMzio PMz2s
Year ROG NOx Exhaust | Exhaust ROG NOx Exhaust | Exhaust
2024 18.45 28.35 1.03 0.99 17.79 21.31 0.72 0.70
2025 21.69 56.27 2.48 2.01 20.39 43.32 1.95 1.53
2026 5.56 53.28 2.26 1.80 4.24 39.70 1.72 1.31
2027 22.06 63.56 2.80 2.30 20.09 43.42 2.04 1.61
2028 2.47 17.94 1.27 0.84 1.71 9.95 0.97 0.56
ABBREVIATIONS:
ROG = reactive organic gases PM;o = particulate matter less than or equal to 10 microns in diameter
NOx = oxides of nitrogen PM, s = particulate matter less than or equal to 2.5 microns in diameter
VOC = volatile organic compounds
NOTES:
a Controlled emissions modeling: all off-road construction equipment with greater than 125 hp would meet Tier 4 Final engine emission
standards.

SOURCE: ESA, 2023.

3. Construction Fugitive Dust Assessment

The AQTM evaluated the annual average PM; s concentrations associated with off-road equipment and on-road
vehicle fuel combustion (exhaust) along with on-road vehicle fugitive sources including tire wear, brake wear,
and road dust that would be emitted by project-related construction sources, consistent with current BAAQMD
health risk assessment (HRA) guidance.* This supplementary HRA evaluates additional fugitive dust emission
sources from construction activities that would occur at the project site, including truck loading and unloading of
materials and grading or sand movement activities. The analysis focuses on the resident sensitive receptors as
identified in the AQTM (see AQTM Section 2.3, Health Risk Assessment). The same fugitive dust approach is
applied for the annual average PM. s concentration estimates in Section 4, Worker Health Risk Assessment,
discussed below.

3.1 Mass Emissions of Fugitive Dust

Truck Loading and Unloading

Fugitive dust emissions would occur at the site from the loading and unloading of material from trucks onto
storage piles and back onto trucks. These trucks would carry material from offsite locations to the project site or
carry material from the project site to offsite locations. Emissions for truck loading were calculated using

4 Bay Area Air Quality Management District, California Environmental Quality Act Air Quality Guidelines, May 2017,

http://www.baagmd.gov/~/media/files/planning-and-research/ceqa/ceqa_guidelines_may2017-pdf.pdf?la=en, accessed January 2023.
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CalEEMod Version 2022.1 methods described in below, which are derived from United States Environmental
Protection Agency (U.S. EPA) AP-42, Section 13.2.4.5°

The total cubic yards of material movement were calculated based on truck hauling data provided by SFPUC and
the traffic analysis. Cubic yards were converted to short tons based on standard material density values. Annual
PM. s emissions were calculated using the equations described above for truck loading. To capture the effect of
the BAAQMD?’s Basic Construction Mitigation Measure, a 61 percent particulate emission reduction factor was
used to represent watering exposed surfaces twice per day.” It was assumed that trucked materials would occur
throughout the project site along South Ocean Beach.

Table 6 presents the parameters used to calculate fugitive PM. s emissions from truck loading and unloading.

Grading Equipment Passes

All five phases require grading equipment for construction activities on site. Fugitive dust emissions from the
grading equipment passes on site would occur specifically from the dozers, graders, and crawler tractors.
Emissions for grading equipment passes were calculated using CalEEMod Version 2022.1 methods, which are
derived from United States Environmental Protection Agency (U.S. EPA) AP-42, Section 11.9.%°

To capture the effect of the BAAQMD’s Basic Construction Mitigation Measure, a 61 percent particulate
emission reduction factor was used to represent watering exposed surfaces twice per day.’® It was assumed that
grading equipment passes would occur throughout the project site along South Ocean Beach.

Table 6 presents the parameters used to calculate fugitive PM. s emissions from grading equipment passes.

Onsite Bulldozing Activities

Phase 3 requires dozer equipment for the construction placement of north ocean beach sand over the slope
stabilization layer component. The fugitive dust emissions from these dozer construction activities, were
calculated using methods consistent with CalEEMod version 2022.1, which are derived from United States
Environmental Protection Agency (U.S. EPA) AP-42, Section 11.9.'1*?

ICF and California Air Pollution Control Officers Association, California Emissions Estimator Model User Guide Version 2022.1
Appendix C: Emission Calculation Details for CalEEMod, April 2022, https://www.caleemod.com/user-guide, accessed January 2023.

United States Environmental Protection Agency, AP-42: Compilation of Air Emissions Factors, Fifth Edition, Volume | Chapter 13:
Miscellaneous Sources, Section 13.2.4 Aggregate Handling And Storage Piles, November 2006,
https://www.epa.gov/sites/default/files/2020-10/documents/13.2.4_aggregate_handling_and_storage_piles.pdf, accessed January 2023.
" Ibid.

& Ibid.

United States Environmental Protection Agency, AP-42: Compilation of Air Emissions Factors, Fifth Edition, Volume | Chapter 11:
Mineral Projects Industry, Section 11.9 Western Surface Coal Mining, October 1998, https://www.epa.gov/sites/default/files/2020-
10/documents/c11s09.pdf, accessed June 2023.

10" 1bid.

1 1bid.

12 United States Environmental Protection Agency, AP-42: Compilation of Air Emissions Factors, Fifth Edition, Volume | Chapter 11:
Mineral Projects Industry, Section 11.9 Western Surface Coal Mining, October 1998, https://www.epa.gov/sites/default/files/2020-
10/documents/c11s09.pdf, accessed June 2023.
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To capture the effect of the BAAQMD’s Basic Construction Mitigation Measure, a 61 percent particulate
emission reduction factor was used to represent watering exposed surfaces twice per day.* It was assumed that
grading equipment passes would occur throughout the project site along South Ocean Beach.

Table 6 presents the parameters used to calculate fugitive PM. s emissions from on site bulldozing activities.

TABLE 6
FUGITIVE DUST MODELING PARAMETERS
Parameter Value
Truck Loading and Unloading
Material Density® 1.26 tons/ CY
Truck Loading: Material Moisture Content? 12%
Particle Size Multiplier — PM2s (k) 0.053
Mean Wind Speed 10.3 mph
Grading
Mean Vehicle Speed? 7.1 mph
Particle Size Multiplier — PM25s (k) 0.031
Blade with of grading equipment? 12 feet
Bulldozing
Particle Size Scaling Factor — PM2s (F) 0.105
Material Moisture Content? 7.9%
Material Silt Content? 6.9%
Dust control efficiency: Water Exposed Surfaces (2x per day)P 61%

ABBREVIATIONS: CY = cubic yard; mph = miles per hour; PM, s = fine particulate matter.
NOTES:

a8 CalEEMod Default (ICF, 2022).
b CalEEMod measure C-10-A (ICF, 2022).

SOURCES:

1. ICF and California Air Pollution Control Officers Association, California Emissions Estimator Model User Guide Version
2022.1 Appendix C: Emission Calculation Details for CalEEMod, April 2022, https://www.caleemod.com/user-guide,
accessed January 2023.

2. United States Environmental Protection Agency, AP-42: Compilation of Air Emissions Factors, Fifth Edition, Volume |
Chapter 13: Miscellaneous Sources, Section 13.2.4 Aggregate Handling And Storage Piles, November 2006,
https://lwww.epa.gov/sites/default/files/2020-10/documents/13.2.4_aggregate_handling_and_storage_piles.pdf, accessed
January 2023.

Summary of Results

Mass emissions of fugitive dust PM; s by project activity and phase are presented in Table 7 below.

13 Ibid.
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TABLE 7
EMISSIONS OF FUGITIVE PM2.s FROM MATERIAL MOVEMENT ONSITE

PMz.s Emissions (total pounds per Phase)

Activity Type? Phase 1 Phase 2 Phase 3 Phase 4 Phase 5

Uncontrolled Emissions

Truck Loading and Unloading 4.78 5.87 2.26 0.56 0.12
Onsite Grading/Material Movement 8.08 9.93 14.45 8.08 6.85
Onsite Dozer Fugitive Dust 0.00 0.00 1,204.66 0.00 0.00
Total 12.86 15.80 1,221.37 8.64 6.97

Controlled Emissions

Truck Loading and Unloading 1.86 2.29 0.88 0.22 0.05
Onsite Grading/Material Movement 3.15 3.87 5.64 3.15 2.67
Onsite Dozer Fugitive Dust 0.00 0.00 469.82 0.00 0.00
Total 5.02 6.16 476.33 3.37 2.72

ABBREVIATIONS: PM; s = fine particulate matter

NOTES:

2 See Truck Loading and Unloading, Grading Equipment Passes, and Onsite Bulldozing Activities, above.
SOURCES: see Table 6, above.

3.2 Fugitive Dust Health Risk Assessment

Pollutant concentrations were estimated using the American Meteorological Society/Environmental Protection
Agency Regulatory Model Improvement Committee (AERMIC) regulatory air dispersion model (AERMOD
version 22112).%* For the fugitive dust analysis, AQTM subsections General AERMOD Parameters, and
Emission Rates apply (see AQTM Section 2.3).

Modeling Parameters

Table 8 presents AERMOD source configurations and parameters used in the model to represent the fugitive dust
emissions at the proposed project site. Off-road construction fugitive dust sources were modeled as an area source
within AERMOD, overlaying the project site. The release parameters were acquired from a South Coast Air
Quality Management District (SCAQMD) technical support document for its Localized Significance Threshold
Methodology.'® Fugitive dust emissions were modeled as a surface release with a height of 0 meters and an initial
vertical dimension of 1 meter. Fine particulate matter, PM2s, was not run with dry depletion.

1% United States Environmental Protection Agency, AERMOD Implementation Guide, December 2016,
https://gaftp.epa.gov/Air/agmg/SCRAM/models/preferred/aermod/aermod_implementation_guide.pdf, accessed March 2021.

® South Coast Air Quality Management District, Final Localized Significance Threshold Methodology, July 2008.
http://www.agmd.gov/docs/default-source/ceqa’handbook/localized-significance-thresholds/final-Ist-methodology-document.pdf,
accessed January 2023.
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TABLE 8

AERMOD SOURCE MODELING PARAMETERS
Parameter Value
Source Type?d Area
Source Dimension Project Site
Number of Sources 1
Release Height (m)P 0.0
Initial Vertical Dimension (m)°¢ 1.0
Hours per Day 13 (7:00 a.m.—8:00 p.m.)
Days per Week 7

ABBREVIATION: m = meters

NOTES:

2 Construction was modeled as area sources covering the project site, consistent with the Citywide-HRA (SF
DPH & SF Planning, 2020).

b Release height consistent with fugitive dust modeling in SCAQMD’s Final Localized Significance Threshold
Methodology (SCAQMD, 2008).

¢ Initial vertical dimensions consistent with fugitive dust modeling in SCAQMD'’s Final Localized Significance
Threshold Methodology (SCAQMD, 2008).

SOURCES:

1. San Francisco Department of Public Health, and San Francisco Planning Department, The San Francisco
Citywide Health Risk Assessment: Technical Support Documentation, September 2020.

2. South Coast Air Quality Management District (SCAQMD), Final Localized Significance Threshold
Methodology, 2008, http://www.agmd.gov/docs/default-source/ceqa/handbook/localized-significance-
thresholds/final-Ist-methodology-document.pdf, accessed January 2023.

The annual average PM3 s concentrations from diesel-powered off-road construction equipment, haul and vendor
truck travel and idling, and fugitive dust from on-road vehicle travel, as estimated in the November 2021 AQTM,
were added to the estimated fugitive dust PM, s concentrations to find the total maximum annual average PM:s
concentrations.

Summary of Fugitive Dust Health Risk Assessment Results

Table 9 presents a summary of the maximum average annual PM,s concentrations (ug/m?) at the MEIR from
exposure to the proposed project’s construction emissions.

Table 27 of the AQTM presents health risks associated with the proposed project combined with health risks
associated with background existing TAC emission sources at the MEIR locations. In the AQTM, there were two
scenarios analyzed, each with three results for varying sensitive receptor types. The maximum uncontrolled and
controlled annual average PM, s concentration was 0.297 pg/m?® for the Scenario 2 Resident Receptor. No
receptors within the modeling domain were in the APEZ and no receptors were brought into the APEZ as a result
of the project.

As presented above in Table 9, the annual average uncontrolled and controlled construction PM. s concentrations
for the MEIR with the addition of onsite fugitive dust are 0.18 pg/m® and 0.14 pg/m?®, respectively. The Scenario
1 Resident MEIR did not change locations from what was presented in the AQTM. This receptor remains outside
the air pollution exposure zone even with the addition of fugitive onsite construction dust.

14



Ocean Beach Climate Change Adaptation Project —
Air Quality Technical Memorandum and Health Risk Assessment Addendum

The annual average PM, s concentration under the construction scenario, Scenario 1 of the AQTM, is less than the
residential receptor analyzed under Scenario 2 in the AQTM. Therefore, the lifetime excess cancer risk and
annual average PM; s for the MEIR remains unchanged from the AQTM.

TABLE 9

ANNUAL AVERAGE PM2.5 CONCENTRATIONS

Receptor Type/Source

Annual Average PM2s Concentrations? (ug/m?)

Uncontrolled ControlledP
Receptor
Receptor Location® Project Location¢ Project

(UTM X, UTMY)

Contribution

(UTM X, UTM YY)

Contribution

Resident

Off-road (exhaust) and On-road (exhaust +

fugitive) (543520, 4176620) 0.02 (543520, 4176620) 0.01
Onsite Fugitive Dust (543520, 4176620) 0.05 (543520, 4176620) 0.02
Operational Mobile Sources (543520, 4176620) 0.11 (543520, 4176620) 0.11
Total Project (543520, 4176620) 0.18 (543520, 4176620) 0.14
Existing (543520, 4176620) 8.51 (543520, 4176620) 8.51
Existing + Project 8.69 8.65

ABBREVIATIONS:

UTM = Universal Transverse Mercator
UTM X = eastward-measured distance
UTM Y = northward-measured distance

NOTES:

PM; s = fine particulate matter less than 2.5 micrometers in aerodynamic diameter
ug/m® = micrograms per cubic meters

& Concentrations include implementation of the Construction Dust Control Ordinance for watering material piles twice per day.

b Controls include: all off-road construction equipment was modeled with Tier 4 Final engine emission standards for all engines greater
than 125 hp. Fugitive dust controls including water 2x a day.

¢ The maximally exposed receptor is unchanged from the AQTM and is located on the northeast corner of Sloat Boulevard and the Great

Highway
SOURCE: ESA, 2021; ESA, 2022.

4. Worker Health Risk Assessment

The AQTM characterized sensitive receptors as resident children, school-age children, and childcare facilities,
consistent with current BAAQMD HRA guidance.® This supplementary Worker HRA estimates health risks for
nearby worker receptors. Worker receptors are not currently considered sensitive by the BAAQMD.*

16 Bay Area Air Quality Management District, California Environmental Quality Act Air Quality Guidelines, May 2017,
http://www.baagmd.gov/~/media/files/planning-and-research/ceqa/ceqa_guidelines_may2017-pdf.pdf?la=en, accessed January 2023.

7 Ipid.
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4.1 Analysis

Similar to the HRA presented in the AQTM, this supplementary Worker HRA was prepared using technical
information and HRA guidance and protocol from the BAAQMD,® California Air Resources Board (CARB),°
the California Office of Environmental Health Hazard Assessment (OEHHA),?® and the 2020 Citywide-HRA.%
The Worker HRA evaluates the estimated incremental increase in lifetime cancer risks from exposure of worker
receptors to emissions of DPM associated with combustion (i.e., exhaust) and the annual average PM:s
concentrations associated with combustion and fugitive sources including tire wear, brake wear, and road dust,
that would be emitted by project-related construction sources. While DPM is a complex mixture of gases and fine
particles that includes over 40 substances that are listed by the U.S. EPA as hazardous air pollutants and by
CARB as toxic air contaminant, the Worker HRA used PM;o emissions as a surrogate for DPM emissions.?2
Pollutant concentrations were estimated using the American Meteorological Society/Environmental Protection
Agency Regulatory Model Improvement Committee (AERMIC) regulatory air dispersion model (AERMOD
version 22112).24

Lifetime excess cancer risks and annual average PM. s concentrations were estimated at existing worker receptors
located within 1,000 feet of the proposed project’s boundaries, specifically at the San Francisco Zoo and the
Oceanside Water Pollution Control Plant. OEHHA guidance defines sensitive receptors as individuals who may
be more sensitive to toxic exposures than the general population and are distributed throughout the total
population. Sensitive populations may include young children and chronically ill individuals that may occupy
schools, nursing homes, residential care facilities, daycare centers, and hospitals.”® The AQTM evaluated the
health risk impacts from the proposed project at these sensitive receptor types. This supplemental health risk
assessment evaluates health risk impacts at worker receptor locations.

The project would not generate new sources of operational toxic air containments but would relocate the mobile
traffic sources from the Great Highway, because of its closures, to Sloat Boulevard and Skyline Boulevard. Along
Sloat Boulevard, sensitive receptors (mostly residents) are abundant and are located as near or nearer to the
operational sources of TAC emissions than nearby worker receptors. Similarly, sensitive receptors (mostly
residents) are located downwind of Skyline Boulevard and are as near or nearer to the operational sources of TAC

18 Bay Area Air Quality Management District, Health Risk Assessment Modeling Protocol, December 2020, https://www.baagmd.gov/~/
media/files/ab617-community-health/facility-risk-reduction/documents/baagmd_hra_modeling_protocol-pdf.pdf?la=en, accessed
January 2023.

California Air Resources Board, Consolidated Table of OEHHA/ARB Approved Risk Assessment Health Values, last updated
October 2, 2020, https://ww2.arb.ca.gov/sites/default/files/classic//toxics/healthval/contable.pdf, accessed January 2023.

Office of Environmental Health Hazard Assessment, Air Toxics Hot Spots Program Guidance Manual for the Preparation of Health
Risk Assessments, February 2015, http://oehha.ca.gov/air/hot_spots/hotspots2015.html, accessed January 2023.

San Francisco Department of Public Health, and San Francisco Planning Department, The San Francisco Citywide Health Risk
Assessment: Technical Support Documentation, September 2020.

Office of Environmental Health Hazard Assessment, For the ““Proposed Identification of Diesel Exhaust as a Toxic Air Contaminant™
Part B: Health Risk Assessment for Diesel Exhaust, May 1998, https://www.arb.ca.gov/toxics/dieseltac/part_b.pdf, accessed January
2023.

BAAQMD, Regulation 2 Permits Rule 5 New Source Review of Toxic Air Contaminants, December 7, 2016 http://www.baagmd.gov/
~/media/dotgov/files/rules/reg-2-rule-5-new-source-review-of-toxic-air-contaminants/documents/rg0205_120716-pdf.pdf?la=en,
accessed January 2023.

United States Environmental Protection Agency, AERMOD Implementation Guide, December 2016, https://gaftp.epa.gov/Air/
agmg/SCRAM/models/preferred/aermod/aermod_implementation_guide.pdf, accessed January 2023.

Office of Environmental Health Hazard Assessment, For the ““Proposed Identification of Diesel Exhaust as a Toxic Air Contaminant™
Part B: Health Risk Assessment for Diesel Exhaust, May 1998 https://www.arb.ca.gov/toxics/dieseltac/part_b.pdf, accessed June 4,
2021.
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emissions than nearby worker receptors. Additionally, the worker receptors at the San Francisco Zoo and the
Oceanside Water Pollution Control Plant are adjacent to the Great Highway so its closure would have an
operational reduction in health risk at these locations. Therefore, worker receptor health risk impacts from the
closure of the Great Highway (Operations) would be no greater than the risk values identified in the AQTM (see
Section 3.3, Health Risk Assessment). The primary assumptions used to model lifetime excess cancer risks and
annual average PM; s concentrations from construction are presented below.

Toxic Air Contaminant Concentrations

For the Worker HRA, AQTM subsections General AERMOD Parameters, Emission Rates, Source Parameters,
and Variable Emissions serve as information sources (AQTM Section 2.3). AERMOD was run with the same
modeling configuration as in the AQTM, except that receptors were added to represent potential worker locations
as discussed above. Consistent with the BAAQMD CEQA Guidelines,?® lifetime excess cancer risk from DPM
and annual average PMzs concentrations were estimated at receptors located within 1,000 feet of the proposed
project’s boundaries. Worker receptors were modeled with a flagpole height of 1.8 meters using a 20-meter
receptor modeling grid at potential worker locations consistent with the AQTM and the city’s 2020 Citywide
Health Risk Assessment (2020 Citywide HRA), as documented in the San Francisco Citywide Health Risk
Assessment: Technical Support Documentation.?’

Health Risks

Health risk assessments typically evaluate exposure for infants and children. Children are a subpopulation with
hematological, nervous, endocrine, and immune systems that are still developing and may be more sensitive to
the effects of TACs.?® Although not as sensitive to TACs as children, workers located within the modeling
domain are closer to construction activities. As discussed above, the Exposure Assessment subsection in the
AQTM includes existing resident, childcare, and school student receptors (see AQTM Section 2.3). The
supplemental exposure assessment presented in this memorandum addendum is for existing worker receptors
only. AQTM subsections Pollutants Modeled and Toxicity Assessment, as they pertain to construction (see
AQTM Section 2.3), are still applicable to this worker risk analysis. The fugitive dust PM.s concentration
identified in the Section 3.2, Fugitive Dust Health Risk Assessment, described above is included in the worker
annual average PM_s concentrations.

Maximum lifetime excess cancer risk and annual average PM. 5 concentrations were estimated for worker
receptors for the approximately 4 years of construction. OEHHA and BAAQMD guidance currently recommends
evaluating the lifetime excess cancer risk from exposure to pollutants over a 25-year exposure period for worker
receptors. The exposure duration of 4 years represents the total construction period for the proposed project.
Exposure starts when construction commences.

2 Bay Area Air Quality Management District, California Environmental Quality Act Air Quality Guidelines, May 2017,

http://www.baagmd.gov/~/media/files/planning-and-research/ceqa/ceqa_guidelines_may2017-pdf.pdf?la=en, accessed April 2019.

San Francisco Department of Public Health, and San Francisco Planning Department, The San Francisco Citywide Health Risk

Assessment: Technical Support Documentation, September 2020.

2 Office of Environmental Health Hazard Assessment, Air Toxics Hot Spots Program Guidance Manual for the Preparation of Health
Risk Assessments, February 2015, http://oehha.ca.gov/air/hot_spots/hotspots2015.html, accessed June 2022.
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The worker exposure assumptions are presented in Table 10; these assumptions are based on risk assessment
guidelines from OEHHA? and BAAQMD.*

TABLE 10
EXPOSURE PARAMETERS
Daily Fraction of Worker Age
Breathing Exposure Time at Exposure | Averaging | Adjustment | Sensitivity
Receptor Age Rate Duration Home Frequency Time Factor Factor
Type Group (L/kg 8 hrs)2 (years)b (unitless)¢ | (days/year)d | (days)e (unitless) | (unitless)9
Worker | 98 16— 230 4 n/a 250 25,550 1.4 1
70 Years

ABBREVIATIONS: kg = kilogram; L = liter; m® = cubic meters; hrs = hours; n/a = not applicable.
NOTES:

2 Daily breathing rates are from OEHHA (2015) based on BAAQMD guidance (2020) for workers as 95th percentile 8-hour moderate-
intensity breathing rates (OEHHA Table 5.8) for age 1670 years.

The exposure duration represents 4 years of exposure to construction emissions (the entire construction period for the proposed project).
Fraction of time at home is not applicable to worker risk, per OEHHA guidance (2015).

Exposure frequency represents default worker exposure frequency from OEHHA guidance (2015).

Averaging time represents 70 years for lifetime cancer risk, per OEHHA (2015).

The Worker Adjustment Factor is applied to adjust the annual average concentration (24 hours per day, 7 days per week) from AERMOD
associated with construction emissions, which assumes emissions occur seven days per week; to the actual construction emission
schedule and receptor exposure for worker receptors, which is based on 5 days per week of both construction emissions and receptor
exposure (equation = [7 days / 5 days] when construction coincides with work place operations = 1.4).

9 Age sensitivity factors from OEHHA (2015) Table 8.3.

SOURCES:

1. Office of Environmental Health Hazard Assessment, Air Toxics Hot Spots Program Guidance Manual for the Preparation of Health Risk
Assessments, February 2015. http://oehha.ca.gov/air/hot_spots/hotspots2015.html, accessed January 2023.

2. San Francisco Department of Public Health, and San Francisco Planning Department, The San Francisco Citywide Health Risk
Assessment: Technical Support Documentation, September 2020.

3. Bay Area Air Quality Management District, Health Risk Assessment Modeling Protocol, December 2020,
https://lwww.baagmd.gov/~/media/files/ab617-community-health/facility-risk-reduction/documents/baagmd_hra_modeling_protocol-
pdf.pdf?la=en, accessed January 2023.

- 0®0 Q O T

As shown in Table 10, the age sensitivity factor for worker receptors is 1. As noted in AQTM subsection Age
Sensitivity Factors, the age sensitivity factors for infant and child receptors are 3 to 10; this represents the higher
sensitivity of children to TAC exposure (see AQTM Section 2.3).

As discussed in AQTM subsection Modeling Adjustment Factors, a worker adjustment factor applies to the
worker receptor similar to how it applies to school and childcare receptors (see AQTM Section 2.3, Table 15).
Since construction represents a non-continuous source, a worker adjustment factor was used to determine the
long-term average daily concentration the worker receptor may be breathing during their time at their place of
employment. This is consistent with OEHHA (2015) protocol. For worker receptors, a model adjustment factor of
1.4 was used (equation = [7 days / 5 days] = 1.4).

The same equations presented in AQTM subsections Calculation of the Intake and Calculation of Cancer Risk are
applicable to calculating intake and cancer risk for worker receptors (see AQTM Section 2.3). Equation 1 and

29 Office of Environmental Health Hazard Assessment, Air Toxics Hot Spots Program Guidance Manual for the Preparation of Health
Risk Assessments, February 2015, http://oehha.ca.gov/air/hot_spots/hotspots2015.html, accessed January 2023.

30 Bay Area Air Quality Management District, Health Risk Assessment Modeling Protocol, December 2020, https://www.baagmd.gov/~/
media/files/ab617-community-health/facility-risk-reduction/documents/baagmd_hra_modeling_protocol-pdf.pdf?la=en, accessed
January 2023.
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Equation 2 from the AQTM along with the risk inputs from Table 10, above, are used to calculate lifetime excess
cancer risk for workers.

The AQTM analysis assumed that residential receptors would be exposed to construction emissions 350 days per
year, 24 hours a day. This supplementary assessment assumes worker receptors are exposed 250 days per year, 8
hours per day. Annual PM, average concentrations are estimated for worker receptor locations in the same

manner as residential receptors.

4.2 Results

Table 11 presents a summary of the maximum health risk results from the proposed project for the uncontrolled
and controlled construction scenario at worker receptor locations. The table includes lifetime excess cancer risk
(chances per million) and average annual PM,s concentrations (pug/m?® = micrograms per cubic meters) at the
MEIR from exposure to the proposed project’s construction emissions.

TABLE 11
SUMMARY OF INCREMENTAL INCREASE IN WORKER LIFETIME EXCESS CANCER RISK AND ANNUAL AVERAGE PM2s
CONCENTRATIONS PLUS EXISTING

Uncontrolled Controlled?
Lifetime Excess Lifetime Excess
Cancer Risk Annual Average PMzs Cancer Risk Annual Average PM2s
(chances per million) Concentrations (ug/m?) (chances per million) Concentrations (ug/m?3)
Receptor Receptor Receptor Receptor
Locationb Project/ Locationp Project/ Locationb Project/ Locationb Project/
Receptor (UTM X, Existing (UTM X, Existing (UTM X, Existing (UTM X, Existing
Type UTM YY) |Contribution¢| UTMY) |Contribution®| UTMY) |Contribution¢| UTMY) |Contribution®
Worker
Project (543560, 25 (543560, 0.55 (543560, 1.6 (543560, 0.25
Construction | 4175760) 4175720) 4175760) 4175720)
Existing (543560, 29.4 (543560, 8.69 (543560, 29.4 (543560, 8.69
4175760) 4175720) 4175760) 4175720)
Existing + Project 31.8 9.24 31.0 8.95

ABBREVIATIONS:

UTM = Universal Transverse Mercator
UTM X = eastward-measured distance
UTM Y = northward-measured distance

NOTES:

PM,s = fine particulate matter less than 2.5 micrometers in aerodynamic diameter
ug/m? = micrograms per cubic meters

@ Controls include: all off-road construction equipment was modeled with Tier 4 Final engine emission standards for all engines greater than

125 hp.

b Receptor location for the maximally impacted worker receptor.
¢ Existing + Project risk may not appear to add due to rounding.

SOURCE: ESA, 2022.

Table 27 of the AQTM presents health risks associated with the proposed project combined with health risks
associated with background existing TAC emission sources at the MEIR locations. In the AQTM, there were two
scenarios analyzed, each with three results for varying sensitive receptor types. The maximum uncontrolled
lifetime excess cancer risk was 4.4 per million for the Scenario 2 Resident Receptor. The maximum uncontrolled
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annual average PM, s concentration was 0.297 pg/m?® for the Scenario 2 Resident Receptor. These values for the
MEIRs remain the same for the controlled results as there were no control options for operations. No receptors
within the modeling domain were in the APEZ and no receptors were brought into the APEZ as a result of the
project.

As presented in Table 11, the lifetime excess cancer risk at the worker receptor is 2.5 per million and 1.6 per
million for the uncontrolled and controlled construction emissions, respectively. The annual average PMa s
concentration at the worker receptor is 0.55 pg/m?® and 0.25 ug/m? for the uncontrolled and controlled
construction emissions, respectively. The worker receptor with the highest cancer risk and the highest annual
average PM s concentration is located at the Oceanside Water Pollution Control Plant. No worker receptors
within the modeling domain were in the APEZ and no worker receptors were brought into the APEZ as a result of
the project.

Both the controlled lifetime excess cancer risk and the annual average PM. s concentration for the worker receptor
are less than those estimated for the residential receptor analyzed under Scenario 2 in the AQTM. Therefore, the
lifetime excess cancer risk and annual average PM. s concentration for the MEIR remains unchanged from the
AQTM.
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Introduction

This bank swallow (Riparia riparia; BANS) habitat assessment was initiated based on comments received from
the California Department of Fish and Wildlife (CDFW) and National Park Service (NPS) on the Ocean Beach
Climate Change Adaption Project Draft Environmental Impact Report (EIR), published on December 8, 2021
(CDFW, 2022a; NPS, 2022a). The draft EIR described potential impacts to BANS and their habitat using the best
available scientific data, summarized below, which was based on a linear footage assessment of effects. In a
January 21, 2022 comment letter, CDFW recommended that the San Francisco Planning Department
(Environmental Planning) perform additional analyses to quantify the amount of potential vertical (spatial) BANS
nesting habitat within the cliffs in the project area and vicinity (CDFW, 2022a). In a January 26, 2022 comment
letter, NPS requested collaboration with CDFW and Environmental Planning staff to determine what, if any,
additional feasible mitigations may be possible to reduce impacts on BANS (NPS, 2022a). In response, this
technical memorandum provides a spatial analysis that quantifies the amount of suitable BANS nesting habitat
within the Ocean Beach Climate Change Adaption Project (project) area and a greater a 2.9-mile-long study area
that extends into Fort Funston.

The Fort Funston bank swallow breeding colony has nested on the cliffs at Fort Funston, a protected area within
the Golden Gate National Recreation Area since the early 1900s. Habitat loss and other factors led to bank
swallows being listed as a threatened species under the California Endangered Species Act in 1989. Habitat
estimates indicate that the entire California BANS range has been reduced by as much as 50 percent. Habitat loss
at BANS breeding colony sites may continue to impact the species throughout the state. The Fort Funston
breeding colony is one of only two remaining coastal breeding sites in California, with the other at Afio Nuevo
State Park.

The NPS has been the primary steward of the Fort Funston BANS colony since at least the late 1980s. The NPS
began systematically monitoring BANS breeding at Fort Funston each spring, beginning in 2000 (NPS,
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2007). The monitoring goals are to determine trends within the local breeding population, and to record
potential disturbances to BANS and their nesting areas. The CDFW and its partners also performed a statewide
Bank Swallow Monitoring in 2021, which also included the cliffs at Fort Funston (BSTAC, 2021). The total
number of BANS burrows at the Fort Funston colony has been declining since 2000. The shoreline used by the
colony has experienced substantial erosion over the past two decades, including erosion of South Ocean Beach
cliffs used by BANS for nesting as illustrated on Figure 1 (ESA, 2021; California Coastal Records Project,
2022). The low number of nesting BANS in recent years puts this population at imminent risk of extirpation.

In 2000, the NPS surveys spanned the area from the “North End” of Fort Funston to “South Gap,” approximately
500 feet south of Panama Point (see to Figure 2 in Attachment A; NPS, 2007). In 2010, the survey was
expanded to encompass the rock revetment north of Funston Beach (part of the current Ocean Beach Climate
Change Adaptation project area). In 2019, the survey was again extended south to include the cliffs of Phillip
Burton Memorial Beach at the border of San Francisco and San Mateo counties. While surveys have quantified
the number of burrows present (whether active or inactive) and the presence of BANS, a comprehensive survey
that identifies and quantifies the amount of current, historical, and potential (i.e., possible) BANS habitat at Fort
Funston has not been performed.

This field assessment incorporates suggested field parameters of slope, soil density, thickness and length of the
overhang, and height from ground level. Environmental Planning collaborated with CDFW and NPS BANS
specialists to develop the current survey protocol. Coordination efforts included a draft habitat assessment
approach submitted to resource agencies on March 29, 2022 (ESA, 2022); a meeting between CDFW, NPS,
California Coastal Commission, Environmental Planning, and ESA biologists Brian Pittman, CWB and Erika
Walther on April 4, 2022 to agree upon the survey methodology, survey area, and study goals; and a revised
BANS analysis approach shared with agency partners via email on May 13, 2022 (Moore, 2022). The current
memorandum was further refined based on NPS and CDFW comments on a draft memorandum (CDFW, 2022b;
NPS, 2022b).

Based on the above correspondence, this BANS habitat assessment was approached as a mapping exercise to
inventory and determine how much potentially suitable habitat is present within the 2.9-mile waterfront study
reach between Sloat Boulevard and Thornton State Beach shown on Figure 2 in Attachment A.
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California Coastal Records Project (CCR) image from September 25, 2004 showing active bank swallow habitat at Fort Funston (in blue), south of the Project area. As an example of
historical bank swallow presence and density, approximately 50 burrows are visible in the small inset area (green). The larger habitat area supported hundreds of active burrows. The
approximate 2019 bluff line is shown in orange along with two reference points (yellow) showing the progress of blufftop erosion between 2004 and 2019.

CCR imagery from September 25, 2010 shows continued coastal erosion, the addition of the rock revetment to protect critical infrastructure from erosion, and a further reduction in
available bank swallow habitat. The approximate 2019 bluff line is shown in orange.

CCR imagery from October 4, 2019 shows further erosion. Much of the historic bank swallow habitat visible in the top image has eroded away. The approximate 2019 bluff line is shown
in orange.

SFPUC Ocean Beach Bank Swallow Habitat Assessment. D130576.28
Source: California Coastal Records Project Figure 1

Coastal Aerial Imagery from 2004, 2009, 2010, and 2019 at South Ocean Beach and Fort Funston



Fort Funston Bank Swallow Habitat Assessment, Revised January 31, 2023

This page intentionally left blank



Fort Funston Bank Swallow Habitat Assessment, Revised January 31, 2023

The objectives of the habitat assessment were to: 1) identify, describe, and delineate potentially suitable nesting
habitat used by the Fort Funston BANS colony; 2) identify and delineate cliff sites that could be enhanced
through vegetation management or other means to provide potentially suitable BANS nesting habitat; and 3)
quantify potential BANS nesting areas to provide a baseline of available habitat in the region.

This assessment was mainly intended as a BANS habitat inventory to document active and historical BANS
habitat; but also, substantially different from the Statewide Bank Swallow Colony Inventory Survey Methods,
included an inventory of “potential” habitat within the study area. The Statewide methodology uses the term
“active” to describe fresh/potentially occupied burrows and the term “inactive” for old, unused burrows. As
suggested by CDFW (2022b) and NPS (2022b), for the current study, the term “active” refers to currently or
historically used habitat with viable or intact burrows. The Statewide methodology term “inactive” as applied to
burrows, was not adopted because this term does not correctly describe larger habitat areas. The term “historic”
was used to denote areas of prior BANS use that lack viable or intact burrows. To these categories, the term
“potential” nesting habitat was added, which was defined prior to and during the survey as cliff faces with the
following attributes:

« Slope from vertical cliff face (90 degrees) to slightly inclined (minimum 70 degrees)
< Little or lack of vegetation on cliff face
« Presence of friable soils suitable for burrowing, as evidenced by freshly eroded sheer cliffs

e Minimum cliff height of 3 meters (or less, if BANS activity is observed or present historically) (Hjertaas,
1984; Garrison, 1987; Garrison, 1998; CDFW 2021; CDFW, 2022)

As identified by NPS (2022b), it is unclear that areas classified as “potential” habitat have the same
characteristics as active and historic areas that BANS have used for nesting. There is some doubt as to whether
swallows would shift to nesting in “potential” habitat areas in the future; however, such areas were delineated to
quantify all potentially suitable habitat in the study area. This category is considered important nonetheless, if
only to record the extent of freshly exposed cliff faces within the study area.

Note that the field assessment did not focus on the increased presence of sand near BANS habitat areas, or
potential differences in distribution between the 2019 aerials and 2022 field assessment. Habitat loss due to sand
accretion or dune creation was not identified as a contributing factor to BANS habitat loss and was therefore not a
component of the habitat inventory.

Survey Methodology

Desktop Review

Environmental Science Associates (ESA) conducted a desktop review of aerial oblique imagery from the CCRP
to identify areas of potentially suitable bank swallow (BANS) nesting habitat (California Coastal Records Project,
2022). The 2019 CCRP data set was selected because it provides excellent, high-resolution coverage of the study
area and is the most recent aerial oblique imagery that is available.
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Field Survey

On June 2, 2022, Brian Pittman, Senior Biologist/Certified Wildlife Biologist, and Erika Walther, Senior
Biologist, both from ESA, along with Bill Merkle, Wildlife Ecologist, Golden Gate National Recreation Area,
William Kanz, Environmental Scientist, CDFW, and Julie Moore, Principal Environmental Planner, San
Francisco Planning Department, surveyed the coastal cliffs south of Sloat Boulevard to Thornton State Beach on
foot from the beach. The timing of the survey was selected to fall within the survey period recommended by the
CDFW Statewide Bank Swallow Colony Inventory Survey Methods (May 1 to June 15) (CDFW, 2021). The
survey occurred after NPS had initiated its annual BANS population surveys and had confirmed the presence of
BANS.

Surveyors used binoculars to scan the cliffs for potential BANS nesting habitat. Bill Merkle, who has conducted
BANS nesting surveys at Fort Funston and the immediate vicinity since 2004 and conducted previous surveys
during the 2022 nesting season, pointed out currently active and known historic nesting sites, and provided input
on potential nesting habitat that had not been historically used. Will Kanz conducted surveys earlier in the 2022
nesting season and was aware of active BANS nesting sites. Mr. Kanz also has experience surveying BANS
nesting habitat in the Central Valley.

Data Collection

Data was collected in the field using a tablet (iPad) loaded with aerial images from CCRP for the survey area.
Areas of active, historic, and potential BANS nesting habitat were circled and labeled directly on the tablet and
were also photographed using a camera with telephoto lens. Presence of BANS and number of active burrows
were recorded on the corresponding aerial photograph on the tablet. Due to the general inaccessibility of cliff
habitat and the absence of supporting geological data, the presence of friable soils could not be carefully
examined and was therefore presumed within all identified potential BANS nesting habitat in the study area.
Potential disturbances to BANS nesting activity, such as people on cliffs and bootleg trails, off leash dogs, and
evidence of human disturbance (e.g., graffiti) were noted and photographed, where feasible.

The following suitable habitat attributes were determined based on analysis of CCRP imagery and/or GIS data:

e Cliff slope within section of cliff otherwise suitable for BANS nesting
e  CIiff height from ground level
e Thickness and length of cliff overhang, if applicable

* Presence/absence of vegetation growing on cliff face or hanging over cliff face from top of cliff within
section of cliff otherwise suitable for BANS nesting

The following process was used to calculate the spatial area and average slope of habitat areas. First, habitat areas
were identified in the field and drawn onto CCRP images using a tablet. Second, using ArcScene (a 3D
visualization application) a 3D surface was created using Fort Funston “Structure from Motion point cloud data”
from the U.S. Geological Survey (USGS, 2020). High resolution imagery obtained from Nearmap from
approximately the same period (08/31/2019) as the CCRP images (10/04/2019) were draped over the 3D surface.
Polygons were then digitized on the surface using the habitat areas drawn on the CCRP images. From there, the
surface area and average slope of habitat areas were calculated based upon the underlying elevation data.
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Results

This BANS habitat assessment was approached as a habitat cataloging and mapping exercise. Hence the survey
results are mostly graphic and visual with an accompanying GIS analysis conducted to calculate the area of
available habitat on vertical cliff faces. Within the 2.9-mile waterfront study reach between Sloat Boulevard and
Thornton State Beach, the survey identified one active BANS nesting areal within one cliff face (alpha-numeric
ID: A-005; see Figure 30 in Attachment A),2 located at Phillip Burton Memorial Beach. Approximately 8 adult
BANS were observed on the day of the survey (June 2). In its preliminary findings, NPS reported observing 11
adult BANS during its survey on June 15 (Merkle, 2022). Twenty-two burrows were observed within the A-005
area on June 2, of which 12 burrows were being actively used for nesting; BANS activity was reported at one
burrow in A-001, nesting unconfirmed; and the other three areas were mapped with fresh/potentially occupied
burrows (A-002, A-003, and A-004). Four historical nesting sites were identified and mapped (H-001 to H-004)
and twelve potential, yet historically unused nesting areas were also identified (P-001 to P-012). The total amount
of active BANS habitat identified in the study area is presented in Table 1 and potential project impacts are
presented in Table 2. Each of the identified habitat areas are summarized and described in detail in Table 3 (p.
11) with aerial imagery provided in Figure 3 to Figure 39 in Attachment A.

Note that ESA’s survey was not intended to characterize BANS site use or population trends, which are being
separately examined by the National Park Service.

TABLE 1
BANK SWALLOW HABITAT IDENTIFIED IN THE SURVEY AREA IN 2022

Average Slope
Habitat Type Area (Sq. Ft.) (degrees)








te:%20https:/
te:%20https:/
file://///EgnyteDrive/oneesa/Shared/Projects/2013/D130576.28%20-%20Ocean%20Beach%20RTC%20and%20FEIR/03%20Working%20Documents/BankSwallowHabitatAssessment/RevisedBANS%20Survey%20Report/on.%20https:/
file://///EgnyteDrive/oneesa/Shared/Projects/2013/D130576.28%20-%20Ocean%20Beach%20RTC%20and%20FEIR/03%20Working%20Documents/BankSwallowHabitatAssessment/RevisedBANS%20Survey%20Report/on.%20https:/



http://www.prbo.org/calpif/htmldocs/riparian_v-2.html
https://www.port-montreal.com/en/the-port-of-montreal/news/news/bank-swallows

TABLE 3. BANK SWALLOW HABITAT ASSESSMENT FINDINGS

nﬁlrﬂZ?i-c C?:!:nggytal g}gzset?\:uRrﬁgc;:ds A(\Srga A%/Ieorsge Thickness of Height from Total Number Number of Number of
ID (Attachment A Figure #) ft. (degrees) Overhang Ground of Burrows Active Burrows | BANS Present
ACTIVE HABITAT
201906632 (Fig.5)
A-001 | South Ocean Beach Project | 522 75.7 2-3 feet >9 feet 16 0 0

Area

Presence/Absence of Vegetation and Site Notes
Overhanging vegetation is present, but not an issue affecting site use. Some
iceplant is present at the base of the exposed cliff.

Note that site A-001 is within the Ocean Beach Climate Change Adaption
Project area and would be removed by the project. During monitoring in
2022, NPS observed BANS activity at one burrow in A-001 on numerous
occasions. NPS considers any area that was historically used as BANS
habitat and still has intact burrows to be active habitat (NPS, 2022).
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TABLE 3. BANK SWALLOW HABITAT ASSESSMENT FINDINGS

California Coastal

nﬁlrm?i_c Records Project Area A%/Ieorage Thickness of Height from # of Total # of Active Number of
ID Image Number (sq. ft.) (de rzes) Overhang Ground Burrows Burrows BANS Present
(Attachment A Figure #) g
ACTIVE HABITAT
201906668 (Figs. 29/30)
A-002 Phillip Burton Memorial 828 81.8 8-12 feet 3-5 feet 4 0 0

Beach

Presence/Absence of Vegetation and Site Notes
Limited iceplant overhanging into historical nesting area, perhaps measuring
3 feet wide by 6 feet in height. Vegetation is not threatening burrows and
does not appear to be affecting burrow use but could easily be removed

either manually or with herbicide.

BANS were observed in the vicinity of these burrows on June 2, 2022;
however, did not nest in this area this year. The NPS (2021) documented
that these burrows were active in 2021. Four historic nesting burrows are

visible in the image.
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TABLE 3. BANK SWALLOW HABITAT ASSESSMENT FINDINGS

Alpha- California Coastal Average
pha Records Project Area g Thickness of Height from # of Total # of Active Number of
numeric Slope
ID Image Numt_)er (sg. ft.) (degrees) Overhang Ground Burrows Burrows BANS Present
(Attachment A Figure #)
ACTIVE HABITAT
201906668 (Figs. 29/30)
A-003 Phillip Burton Memorial 125 72.8 8-12 feet 3-5 feet 1 0 0
Beach

Presence/Absence of Vegetation and Site Notes

Limited iceplant overhanging into historical nesting area, perhaps measuring
6 feet wide by 4 feet in height. Vegetation is not threatening burrows and
does not appear to be affecting burrow use.

BANS were observed flying in the vicinity of these burrows on June 2,
2022; however, did not nest in this area this year. One historic nesting
burrow is visible in the center of the image.
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TABLE 3. BANK SWALLOW HABITAT ASSESSMENT FINDINGS

California Coastal

nﬁlrﬁZ?i-c Records Project Area A;/Ieorage Thickness of Height from # of Total # of Active Number of
D Image Number (sq. ft.) (de rges) Overhang Ground Burrows Burrows BANS Present
(Attachment A Figure #) g
ACTIVE HABITAT
201906668 (Figs. 29/30/31);
A-005 Phillip Burton Memorial 276 81.7 6-12 feet 4-8 feet 22 12 11

Beach
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TABLE 3. BANK SWALLOW HABITAT ASSESSMENT FINDINGS

California Coastal

nﬁlrm?i_c Records Project Area Ag/;aorag]e Thickness of Height from # of Total # of Active Number of
ID Image Number (sq. ft.) (de rFe):es) Overhang Ground Burrows Burrows BANS Present
(Attachment A Figure #) 9
ACTIVE HABITAT
A-005 201906668 (Figs. 29/30/31);
(cont.) Phillip Burton Memorial 276 81.7 6-12 feet 4-8 feet 22 12 11

Beach

Presence/Absence of VVegetation and Site Notes
Limited iceplant overhanging south portion of nesting area, perhaps
measuring 2 feet wide by 6 feet in height. Vegetation is not threatening

burrows and does not appear to be affecting burrow use.

Burrows visible in photos were the only active nesting sites in the entire
habitat assessment area in 2022. Note that the two burrows visible in the left
portion of the upper left photo are associated with area A-004.
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TABLE 3. BANK SWALLOW HABITAT ASSESSMENT FINDINGS

Aloha- California Coastal Area | Average

nurrr)1eric Records Project Image (s Slo 3 Thickness of Height from # of Total # of Active Number of
Number (Attachment A q: P Overhang Ground Burrows Burrows BANS Present
ID . ft.) (degrees)
Figure #)
HISTORIC HABITAT
201906635 (Figs. 5, 6)
H-001 | South Ocean Beach Project | 899 80.8 2-3 feet >0 feet 0 0 0
Area

Site H-001 on June 2, 2022 Site H-001 on April 24, 2019, prior to sand placement

Presence/Absence of Vegetation and Site Notes
While iceplant is present in nearby areas, no vegetation overhangs this area. All prior burrows have sloughed off at this site due to coastal erosion.

Site H-001 is within the Ocean Beach Climate Change Adaption Project area and would be removed by the project. While NPS considers any area that was
historically used as habitat with intact burrows to be active habitat (NPS, 2022), no historic or intact burrows were noted at this location in 2022.

In April 2019, potential BANS habitat (right image, circled in orange) remained steady at Site H-001 prior to and following sand placement in 2021. The
identified historic BANS habitat area is not covered by sand in either the 2019 or 2022 image. The area below the orange circled area would not meet BANS
habitat criteria because the surface is not a freshly eroded sheer cliff, the slope is lower than the threshold of 70 degrees, and the area does not meet the
minimum cliff height criteria of 3 meters.
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TABLE 3. BANK SWALLOW HABITAT ASSESSMENT FINDINGS

California Coastal

nﬁlrgzgi_c Records Project Image ,?Srea Ag/leorage Thickness of Height from # of Total # of Active Number of
Number (Attachment A q: P Overhang Ground Burrows Burrows BANS Present
ID . ft.) (degrees)
Figure #)
HISTORIC HABITAT
Ho02 | 201906638(Fig.8) | 53 52.2 5 to 7 feet 0 feet 7 0 0

NPS Area 1

Presence/Absence of VVegetation and Site Notes
No vegetation present.

Photo at left provides detail of the top left photo, with historic burrows
present at ground level due to cliff sloughing and accretion of materials that
have buried the burrows.

A primary threat to this historic nesting site is public use (i.e., recreation) of
sandy areas above and below the burrows, which accelerates sloughing and
burial of burrows. Site erosion has worsened conditions at this site for

BANS.
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TABLE 3. BANK SWALLOW HABITAT ASSESSMENT FINDINGS

California Coastal

nﬁlrar;?;c Records Project Area Ag/leoraége Thickness of Height from # of Total # of Active Number of
D Image Number (sqg. ft.) (de rZes) Overhang Ground Burrows Burrows BANS Present
(Attachment A Figure #) 9
HISTORIC HABITAT
H-003 201906641 (Fig. 11) 772 73.5 6+ feet ~ 3 feet 0 0 0

NPS Area 2

Presence/Absence of VVegetation and Site Notes

No vegetation noted.

No burrows were observed in this historic nesting area, which is shown in
the top portion of the above photos. Recent sand carving graffiti is present
across the entire historic nesting area and may limit BANS use.
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TABLE 3. BANK SWALLOW HABITAT ASSESSMENT FINDINGS

Alpha- California Coastal Average
pha Records Project Area g Thickness of Height from # of Total # of Active Number of
numeric Slope
D Image Numk_)er (sg. ft.) (degrees) Overhang Ground Burrows Burrows BANS Present
(Attachment A Figure #)
POTENTIAL HABITAT
i 201906638 (Fig. 10) i i
P-001 NPS Area 1 193 73.5 3-6 feet 6-9 feet 0 0 0

Presence/Absence of VVegetation and Site Notes
No vegetation present.

Area of recent cliff sloughing, and newly exposed soils were noted at this
location, which is roughly in the center of the photo to the left. There is no
documented historical use of this potential nesting area.
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TABLE 3. BANK SWALLOW HABITAT ASSESSMENT FINDINGS

Alpha- California Coastal Average
pha Records Project Area g Thickness of Height from # of Total # of Active Number of
numeric Slope
D Image Numk_)er (sg. ft.) (degrees) Overhang Ground Burrows Burrows BANS Present
(Attachment A Figure #)
POTENTIAL HABITAT
i 201906644 (Fig. 15) )
P-003 NPS Area 3 145 86.4 n/a 3-6 feet 0 0 0

Presence/Absence of VVegetation and Site Notes

No vegetation present.

This area is located about 15 feet south of site H-005. The most notable
aspect of site P-003 is the large “A+B” graffiti in the potential nesting area.
Public access, proximity to the ground, and cliff sloughing are likely
impediments to BANS use. However, active BANS sites to the south show
similar human activity and physical conditions, therefore this site was
included as potential habitat.
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