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EXECUTIVE SUMMARY

Sea levels are rising the San Fancisco Baywith projections reaching up tt0 feet by the end

of century The California Ocean Protection Council (OPC) remivises Californi@o prepare to

be resilient to at least 3.5 feet of sea level rise by 208@(Q018; OCP, 2019). This large range

of uncertainty makes sea level rise (SLR) challenging to address. When combined with major
storm events like a 10@ear storm or regular tidal events like tHdng tide? flooding onshore
caused by SLR can be exacadd and pushed even farther inland. Heavy rain events can also
cause rivers to swell and overflow; for rivers and creeks that drain into San Francisco Bay, these
increased flows can meet SLR and storm surge to cause even more severe flooding. In addition,
the San Francisco Ba#rea is slowly sinking through a phenomenon known as subsitjevitieh

further amplifies SLR and storm surge concerns.

These climate hazards (SLR, storm surge and fluvial flooding) along with subsidence present
major issues foSanTran® transportation infrastructure and, specificafi;g Sa mTr ans 6 | ow
lying and coastal bus maintenance facilities: North Base and SouthNBaieBaseSa mTr an s 6
primary operations and maintenandc@&M ) facility, is in South San Francisaeextto the San

Francisco Airport (SFO)South Base is in San CarJasljacent to the San Carlos AirpdBoth

facilities are at rislof climatechange relatetlooding (temporary) and inundation (permanent).

The San Francisco Bay Area is also vulnerable to heatuse the area has historically
experienced moderate temperatures with few extreme swings in highs and lows, communities are
insufficiently prepared to manage its effed®imate change is projected to increase overall
average temperatures as well as the number and sevdmnigha@ndextreme heat events. By 2070,

most of San Mateo County will experienddeast a 4°F increase in average high temperdtures
and the numbeof projected extreme heat days will more than double compared to 1995 (San
Mateo County, 2018).

Each weelday SamTrangnakesover 46,000 trips® in San Mateo County through its bus,
paratransit and shuttle services. The majority of SamTrans riders aiie-dggrendent and earn
significantly less than the median annual income level in San Mateo County. Affordable public
transportation i s essential to ser vlossgfbuSan Ma't
service or dangerous conditions due tonate change could limit mobility for manyf the

! A storm that has a 1% chance of occurring in any given year.

2 A nonscientific term for avery high tide, which occur when the moon is closest to the Earth.
3Subsidence is a gradual settling or sudden sinkin
4Under a high greenhouse gas (GHG) emissions scenario (RCP 8.5)

® Based on pEOVID-19 ridership
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Countyp s most v ul niadudnypeeplein eesourddeniied sommunities or those
with functional and access needs.

The SamTrans Adaptation and Resilience Ridne Plan)i dent i f i e sulne®hiltyTta an s 6
SLR, flood and heatelated climate change impacts and presents potential action alternatives to
improve resilienceThe Plan was developed through the following process, whginded bythe

Naval Facilities Engineering Command (NAVFAC)imate Change Planning Handbook on
Installation Adaptation and Resilience (2017):

1 Stage I. Conduct Vulnerability Assessments

91 Stage Il. Identify and Screen Action Alternatives

1 Stage lll.EvaluateBenefits and Costs of Action Alternatives
1

Stage IV. Assembla Portfolio of Action Alternatives

The SLR and flooding vulnerability assessment
facilities, while the heat vulnerability assessment also evedtath e v ul ner abi | i ty
fleet and passengerBhe vulnerabity assessment focuses on the potential impatSLR and

associated hazards dha mT r assess Gand services. It considers three aspects of overall
vulnerability for both bases: exposure, sensitivity and adaptive capacity, which represent how
much ana s s e t i's in harmés way from a hazard, h o
successfully the asset is able to withstand the impacts.

SEA LEVEL RISE FLOOD ING AND INUNDATION SUMMARY

The SLRvulnerability assessment usexisting SLR projection data to evaluate present day flood
risk and future flood risk in the years 2050 and 2100. Present day flooslassvaluated using
FEMA 1% flood annual flood chance data, also known as the/é@0flood or base flood. Future
scenarios were developed to evaluate SLR risk in 2050 and 2100 with or without considering land
subsidencé.

The results of this assessment foexgosurego mid-century SLR, depending upon the scenario
at both basesNorth Base will flood under mid and iggnd SLR scenarios and a 1p@ar storm
eventby 205Q and its access road is vulnerable to flooding under a currenteEdGtormNorth
Base does not benefit from any existing levee protectantsits facilities could flood under near
term SLR and sirm conditionsin some scenario4,00-yearstorms maybegin tocause damage
to buildings at North Baseithin the decadeaccounting for land subsidence and SLR.

6 Due to the nature of storm surge within the San Francisco Bay andtldowgst coast, the base flood
and SLR evaluation depths take into consideration storm surge as part of the regulatory determination and
calculations for SLR projections.
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South Base is flat and lelying; it floods underthe highend2050SLR scenario and any ohé

2100 scenar® considered for this assessm&uuth Base is protected from malel SLR and

storm surge in 2050 due to an existiagee;howeverthe base could flood under this scenario if

a 100year storm were to overtop Phelps Slough. Furtherysisicheeded to understand the
likelihood of the slough overtopping in a major precipitation event, as this greatly affects South
Basebs overall fl ood v ufadllityrssaumerdble to higlendiShRin ent i r
2050.

After evaluating th&LR vulnerabilities of both facilities, SamTraesveloped range of different
action alternatives to prepare fand improve resilience tihe impacts of SLR over the coming
century. These alternatives weszreened for theirbenefits, limitations,feasibility and
appropriatenessand ten strategieadvancedor further evaluation(retained) Retainedaction
alternatives for each base are listedablel.

Table 1. Retained Action Alternatives for North and South Base

North Base South Base
Construct a horizontal levee around the Increase théeveeheight along &inberger
perimeter of North Base Slough

Floodproof planned new construction by = Excavate/dredge Phelps Slough
elevating all utilities and designing the grou
level to accommodate flood water

Elevate new building electrical and HVYAC Elevate new building electrical and HVAC

systems, moving relevant equipment to roo systems, moving relevant equipment to roo
adding elevatedlatforms to house equipmelr adding elevated platforms to house equipm
at ground leveandbr raising the elevation ol at ground lgel, or raising the elevation of ths

the ground where the equipment rests ground where the equipment rests
Consider bcaing BEB charging stations Install and modify pump systems downstre:
offsitein the future of Phelps Slough

Install check dams, ponds and infiltration
systems irupper watershed to reduce surfac
runoff and flow going into Phelps Slough to
reduce freshwater flood depths

Consider dcatng BEB charging stations
offsitein the future

A lifecycle benefitcost analysi¢LBCA) was conducted foa horizontal levee action alternative

for North Base, which would greatly i mprove t
events and near term SLRhi$ analysis assessdude levee optionsompared t@a Aancot i on 0

or baseline scenaridhe LBCA demonstrated that there is a clear case for installing suitable flood
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protection at North Base&Constructing a levee to protect North Base is projected to save SamTrans
significant costs under all SLR scenarios evaluatedigdtiudy. However, a regional tide gate
solution between South San Francisco and North Base i@miude the length of the levee needed
aroundNorth Basewhile also proviang protection for several othagencies angdroperties to the
west.

South Base i¢ess vulnerable to future SLR because of the protection provided by the existing
Redwood City levee. However, the existing levee would be overtopped under the 208adigh
SLR scenario. In addition, South Base could be flooded from Phelps Slough ovegtdppng a

storm event in the mediwterm. Additionalstudy is needed ahe County/regional level to
understand the potential fluvial flooding from Phelps Slough. Any solutions to address flooding
risk at South Base require regional coordination as Samd does not have jurisdiction over the
infrastructure that would need to be improved to provide flood protection. Eventually, the
Redwood City levee will need to be elevated to continue to provide protection against SLR. This
effort would need to be led/lRedwood City.

Regional coordination will be critical to addressi8gR vulnerabilities as neither site can be
protected in isolation. Mul ti ple action alter
alternativessuch as installing a levee,lWwequire extensive stakeholder coordination.

HIGH HEAT SUMMARY

Climate change is projected to increase overall average temperatures as well as the number and
severity ofhigh heat events in San Mateo County, as showhaible2. Some areas within San
Mateo County will experience a greater number of high heat days than Gtieggeatest number
of high heat days are expectedsan Mateo, Redwood City and parts oftedban Mateo County.

Table 2. Projected Temperature Increase

Year Countywide Temperature Max High Heat Days Average Cooling

Increase Expected Degree Days
1995 Baseline - 13 91.4
2030 1.41t0 2.2°F 21  172.7 (89% increas
2070 3.8t0 5.0°F 35 709.5 (676% increas

The high heat vulnerability assessment evaluabtedtrelated vulnerabilities and adaptation

strategies for SamTransd North and South Bas
projections for 2030 and 207A.range of action alternatives wdsveloped to address the impacts

" For this analysis, we defined high heat days as the number of days per yeaOdkeSee sectiod.1
for more information.
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of high heat event3hese alternatives were screened for theirefits, limitationsfeasibility and
appropriatenes3 welve strategiesvereretainedfor further evaluation

Existing mechanical and passive cooling installed at North and Southweididédsely provide
sufficient protectionfrom high heathrough 2030. However, as average temperatures and the
number of high heat days increase, North and South Base may redgitienal mechanical
cooling after 2030. SamTrans should consider future heat projections when upgrading existing
HVAC units, which typically have a lifespan of approximately 15 years, and when constructing
new facilities.

Based on this analysis, Northa s e , Sout h Base eatrhave Ihdech hagata n s 6
exposureBecauséieat risk to facilities and asséssnot significant greater emphasisasplaced
on mitigating passenger vulnerabilitieshigh temperatures while waiting for buses.

Increasingt e mper atures and high heat e ofdeatretated u t Sa
health impacts. Public transit users are vulnerable to heat exposure when ttaatidgvaiting

for transit, whichcan beexacerbated in urban ardasheat island effds and sparse tree canopy
Passenger sensitivity to heat exposure varies based on a number of factors including age, health
(particularly preexisting respiratory or cardiovascular disgasalking distance to a transit stop

and wait time.

High temperattes also disproportionately affedisadvantaged communitfethat arelesslikely

to have access to a vehicheore likelyto be transit dependent antbre likelyto reside in areas
that experience urban heat island effects. People living in disadvam@ag@aunities may also
lack air conditioning at home, or the financial resources to operate air conditioning equipment.

Passenger heat risk was assessed by developing a heat sensitivity score for each census tract within
SamTr ans 6 s er vihgrevuleeraklity zanes. Keydretanedi attipn alternatives to
address passenger heat vulnerability include improving shelter and/or shade amenities at
SamTransd bus stl®p so.f ASpapmTorxainnsadt edws st ops i n
shelters. The majay of the shelters are owned by a third party under aterg contracfor bus

shelters featuring advertising (ad shelterghich expires in 2023The timing of this contract
expirationprovides an opportunity to incorporate recommendations and/mndgsecifications

into the new contract that provide proteci@gainst increasing temperatures. Installing new bus
sheltersandreplacing existing shelters would require coordination and partnership with external
stakeholders that owthe surroundingproperty These action alternatives present an opportunity

8 Disadvantaged communities are defined as the top 25% scoring areas from CalEnviroScreen along with
other areas with high amounts of pollution and low populations.
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for cooperative, collaborative projects with partner agencies, stakeholders and nongovernmental
organizations to support shared objectives.

Based on public input collected bg SamTrans, late buses fdelr times longer to customers
when waiting at a stop without a shelter or beriohaddition, respondents who ride SamTrans
monthly or more are most likely t@antimproved bus stop amenities and features such as real
time information screens and shelters with seating among their top priofitiegldress customer
concerns and high heat riskamTrans couldpdate the existing Bus Stop Guidebook (2013) and
develop a bus stop improvement plan that incorporates recommendatiotisisretady A future

bus stop improvement plan cowtsoassist SamTrans in championing improvematiise many

bus stops outside @k control

Xi
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1 INTRODUCTION

Eachweelday SamTrangrovidesover 46,000 trips’ in San Mateo County through its bus,
paratransit and shuttle services. The majority of SamTrans riders are-degesiident and earn
significantly less than the median annual income level in San Mateo County. Affordable public
transportationisessnt i a l to serving San Mat eo H&avevernt yos
San Mateo County faces significant physical risk from climate change thatedfadts a mTr an s 6
ability to provide bus servicekoss of bus service or dangerous conditions dwérntaate change

could limit mobility forSa mT r a n s dincluding geopkim respurcdimited communities

families without access to a vehiclar individuals with functional and access needs who rely
heavily on public transportation.

San MatedCountyis extremely vulnerable to climatdhange related sea level rise (SLR) and flood
inundation. The Bay Areaould experienceup to 10feet of SLRby 2100 SLR will result in
increased flooding (temporary) and inundation (permanent) ifyimg coastal area(San Mateo
County, 2018). The impacts of SLR will be further exacerbated by other factors including king
tides, storm surges, El Nifio and land subsidence.

The San Francisco Bay Area is also particularly vulnerable to heat; because the area has
historicdly experienced moderate temperatures with few extreme swings in highs and lows,
communities are insufficiently prepared to manage its effects.

The SamTrans Adaptation and Resilience Ridre Plan) dent i fi es SamTrans©é
SLR, flood and hdarelated climate change impacts and presents potential action alternatives to
improve resilienceSamTrans developeld Plarusingthe following procesguided bytheNaval

Facilities Engineering Command (NAVFAC)imate Change Planning Handbomk Installation
Adaptation and Resilience (2017):

1 Stagel. Conduct Vulnerability Assessments
1 Stage Il Identify and Screen Action Alternatives
1 Stage lll EvaluateBenefits and Costs of Action Alternatives
1 Stage IV. Assembé a Portfolio of Action Alternatives
The SLR and flooding vulnerability assessment

operations and maintenanc®&M) facilities while the heatvulnerability assessment also
evaluaest he v ul ner abi leatdngpasséngeBsa mTr ans o6 f

° Based on pE€OVID-19 ridership
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Chapter 1 describes the purpose of the
were evaluated. Chapter 2 presahe results of the SLR and flooding vulnerability assessment
and action alternative analysis. ChapBepresers the results of thénigh heat vulnerability

assessment and action alternative anal@spter 4 present®uclusions.
1.1 VULNERABILITY ASSESS MENT OBJECTIVE

The objective of ta vulnerability assessment is to
evaluate the impasof SLRonSamTr ans 6 f a
and associated services avfdncreasing numbers of

hi gh heat d a y facilitiesn fleed amdTr an S
passengerd/ulnerability is assessed by evaluating (1)
exposure to SLRigh heat dayy2) sensitivity to the
effects of SLRhigh heat and (3) adaptive capacity
(seeFigurel).

Vulnerability

For the SLR assessmenkpesure refers to whether
and how much of the asset is located in an area that is
or will experience SLR. Sensitivity refers how the ——
asset or service is impacted by SLR. Adaptive Capacity
capacity refers to the as?
impacts of SLR.

Figure 1. Elements of a Vulnerability

For the high heat assessmentp@sure refers to/\Ssessment
whether and how much of the asset/population is in an

area that is or will expernce an increasing number of high heat day® exposure analysis
eval uates the natur e datidiesdleeganpasserngerarevsiibjected
to high heat days where they could be adversely affeésetitivity refers to how the atsservice
or population is impacted by high heat.

to cope with the impacts of high heat

1.2 SAMTRANS FACILITY AN D ASSET DESCRIPTION
1.2.1 Fleet

1.21.1 Current Operations

SamTrans operates 304 buses and 6&tarsit vehicles. An additional 10 buses are retained as
emergency contingent vehicles. All vehicles are housed at either North Base or South Base. An
additional 79 vehicles are operated and maintained under contract offsite. SamTrans also operates
80 nonrevenue service support vehicles. The SamTrans Bus Maintenance division includes
approximately 101 employees who work #h@ur shifts. Mechanic support is provided seven days

al

Cop

SamT

Adapt.i
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per week, 24 hours per day except for Friday and Saturday, which have noagilashbift
(SamTrans, 2019).

1.2.1.2 Electrification

SamTrans plans to convert its bus fle
from dieselto battery electric buse:
(BEBs) by 203. The existing
conditionsanalysisaccoungd for the
facilities as they werm January 2019,

should updatethe lifecycle benefit § ‘
cost analysi®nce its electrification s
complete.

1.2.1.3 Overview

NorthBaseSa mTr ans 6 pr i miain SoutlOIaMFrdnasemxttoithe $an Francisco
Airport (SFO)(Figure2). The facility operates as the SamTrans bus dispatch center and provides
fueling, washing, fleet storage and heavy maintenance services. The facility is designed to house
200 buses, thRediWheels paratransit fleet and one disaster relief bus. North Base also contains
an operator training facility, paint booth, body shop, sersigaport shopchassisand brake
dynamometer and two bays for service support vehicles. North Base alsosarttailer used as

an emergency operations center. The site has a gogie of accesdrom North Access Road.

SFO owns North Access Rodl private landowneowns a portiorof the eastern shorelirod the

island where North Base is located.
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Figure 2. North Base Site Location Map

Additional activities occur on the site unrelated to SamTrans operations. An unmaintained section
of the San Francisco Bay Trail (approximately one mile long) borders the site. The Bay Trail in its
ertirety will be a 508mile continuouswalking and cycling trail around the shoreline of San
Francisco Bay; as of October 2019, there are 355 completed. MilesSan Mateo County
Samaritan House is in the southwestern portion of the site. This facility provides housing, food,
healthcare and other services for people experiencing homelessness.

Table3 provides a summary of thacility location, date of original construction, size, number of
vehicles housed and replacement costs based on information provided by facility personnel

Table 3. North Base AsseSummary

Address 301 North Access Road, South San Francisco
Site Size 27 acres
Construction Date 1988

Total SamTrans Building | 110,400 square feet
Square Footage

Underground Facilities Storm drains and outfalls, fuel tanks -wihterseparators,
electrical infrastructure
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Number of Vehicles 200 buses, paratransit fleet, 1 disaster relief bus
Housed

Number of Employees 270
Annual O&M Costs of $375,000

Facility

Facilities Valuation $21 million

Replacement Cost $21+ million
1.2.1.4 Site Observations

Observations from the site visit are summarizetlable4 andTableb.

North Base Bus Yard and Coastline

Table 4. North Base Site Observations

Building No. Function Size 6quare feet) Observations
100 Maintenance 80,000 Moderate differential subsidence
200 Operations 13,000 Significant differential subsidence
300 Tire Shop 7,000
400 Fuel Island 6,000
500 Brake 3,000

Inspection




\\\I)

Building No. Function Size 6quare feet) Observations

600 Bus Washer 1,000

700 Emergency 400 The building is orgrade and the
Generator electrical generator inside is elevated

only 18 inches off the ground

A diesel aboveground storage tank is
nextto the building.

Trailer Maintenance Contains separate generator

Table 5. North Base SiteHVAC Observations

Building No. Function Size (squarefeet) Areas HVAC Served

100 Maintenance 80,00C Partially conditioned ducted space
conditioning in office and training rooms.
Equipment includes:

(1) packaged unit

(1) forced air furnace with cooling
(1) unit heater in unit repair area
(1) furnace in unit repair area

(3) gas fired furnaces (heating only)
(1) direct fired heater

(1) ventilator

(20) exhaust fans

(2) cooling towers

200 Operations 13,00C Fully conditione@® Equipment includes:
(1) packaged unit
(2) forced air furnaces with cooling units

300 Tire Shop 7,000 Semiheated Equipment includes:
(1) unit heater

(1) exhaust fan

400 Fuel Island 6,000 Unconditioned
500 Brake 3,000 Unconditioned
Inspection

600 Bus Washer 1,000 Unconditioned
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Building No. Function Size (squarefeet) Areas HVAC Served

700 Emergency 400 Unconditioned
Generator
Trailer Maintenance Unconditioned

Based ordocument reviewsite visitobservationand interviews with facility personnel, North
Base iscurrently experiencing shoreline erosion and differentdtlesnent which SLR will
exacerbate in the future.

The west side of the site currently experiences wind and tidal erdsi@18,HDR conducted a

study at North Baseto evaluate the extent of shoreline erosidrhe study provided
recommendations to fortify the shoreline, fix damaged stormwater outfalls and prevent or
minimize future erosionThe study showed th#te entire west side of the island is experiencing
someerosion, with some segments exhibiting severe erosion. Portions of the east side of the island
are also erodingutto a lesser extent. The study indicates that erosion has advanced an average of
15 feet landward relative to the North American Verticaiubaof 1988 (NAVD 88°), with some

areas experiencing up to 20 feéerosion Erosion was also observed downstream of many of the

i sl andbs dr ai n acgpecludesi¢ if no brotection nMelaseiressate takey, drainage
facilities, the San FrancieBay Trail, and District assets at North Base would be damaged by the
continuation of the erosion process along the island shabéhizR, 2018, p. 21 HDR identified

three recommendations to address site erosion. One of the three recommehdainstgction

of a levee around North Basevould also account for future SLR under the 2100 redel
scenarioSamTrans included thirecommendation as a potential action alterndtvehis study

andit will be discussed further

Based on a survey by Wreco (&) conducted in October 2018, buildings 100 and 200 both exhibit
differential settlement and are tilting southeast. Building 100 has approximately 6 inches of
differential settlement and building 200 has approximately 20 inches of differential settlement.
However, the amount of differential settlement varies considerably across the foundation slabs
with some areas exhibiting higher or lower settlement compared to the average. Based on a
comparison of measurements taken in 2010 and 2018, building 200 pagezed up to 1.2
inches of additional differential settlement between 2010 and 2018. Settlement is expected to
continue, but the absolute settlement rate cannot be determined without further study. Building
200 appears to have been constructed on tagchfinnel that existed prior to the site being filled.
The portion of building 200 experiencing the greatest amount of settlevasbuilt abovethis
channel. Wreco concluded that building 200 requires highly disruptive remedial measures or
complete recostruction to address the significant tilting of the entire structure and bowing of the

10North American Vertical Datum of 1988, which is the vertical control datum used in the United States
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foundation slab. Building 200 will shortly become unusable unless remediation occurs. Building
100 has experienced less dramatic differential settlement and may uict regnediate remedial
measures or may only require remedial measures for portions of the building. Wreco recommends
a structural review of the buildings to determine the amount of slab distortion that requires repair,
or whether the buildings need to teplaced. The report outlines three options to address building
settlemend localized repair, foundation stabilization or full building replacement, and indicates
that SLR should be taken into consideration with any of these options.

In addition to differatial settlement of buildings 100 and 200, localized settlement gpaviag
operations results isolatedponding of water during rain events throughout North Base. Although
ponding primarily follows rain events at this time, thidicatespotentialfuture flooding events
due to SLR and higher inundation elevations.

1.2.2 South Base

South Base Buildings 100 and 200

1.2.2.1 Overview

S a mT r SoutrsBasdacility is in San Carlos adjacent to the San Carlos Air(sareFigure 3).

The facility houses up to 150 buses and contains administration, fueling and service buildings, a
tire shop, a bus wash facility and 14 maintenance bays. South Base also contains addadsr u

an emergency operations center. SamToavnssPico Boulevarcdandthe employee parking lot at

the end of Pico Boulevard past tfaility entrance. Pico Boulevard controls access to the site.
Table6 includes information on the facility location, date of original construction, size, number of
vehicles housed and replacement costs based on information provided by facility personnel.
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Figure 3. South Base Site Location Map

Table 6. South Base Asset Summary

Footage

Address Airport Way, San Carlos
Site Size 13 acres

Construction Date 1984

Total SamTrans Building Square 51,400 square feet

Underground Facilities

Storm drains and outfalls, fuel tanks-oiater
separators, electrical infrastructure

Maximum Number of Vehicles Housed

150 buses

Number of Employees 170

Annual O&M Costs of Facility $375,000
Facilities Valuation $14.8 million
Replacement Cost $25 $30 million

The site abuts the Steinberger Slough to the north and the San Carlos Airport to the east, south and
west. A levee owned bigedwood Citybuttresseshe shoreline. The levee was raised in 2011 and




\\\I)

designed to meet thesurrent FEMA standards for a 1% flabdt was not designed to account
for future SLR. There is a 460ot-wide gap in the southeastern portion of the levee to allow
planes to safely tak&ff and land at San Carlos Airport. TAgport installs a temporary barrier to
secure the gap during highater events.

1.2.2.2 Site Observations

South Base Buildings 100 and 200

Observations from the site visit are summarize@lahle7 andTable8.

Table 7. South Base Site Observations

Building No. Function Size (squarefeet) Observations
100 Maintenance 26,000
200 Operations 8,000
300 Tire Shop 7,000
400 Fuel Island 6,000
500 Brake 3,000
Inspection
600 Bus Washer 1,000
700 Emergency 400 The building and equipment ane-
Generator grade and the electrical generator
inside is elevated only 3 feet off the
ground
Trailer Maintenance Contains separate generator

10
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Table 8. South BaseHVAC Observations

Building No. Function Size (square feet) Areas HVAC Served

100 Maintenance 26,000 Partially conditioned Equipment
includes:

(1) temp control unit

(1) forced air furnace with cooling
(1) gas fired furnace

(1) direct fired heater

(23) exhaust fans

200 Operations 8,000 Fully conditioned Equipment includes:
(1) packaged unit
(1) 5ton cooling unit

300 Tire Shop 7,000 Semiheate@ Equipment includes:
(1) forced air furnace
(1) air cleaner

400 Fuel Island 6,000 Unconditioned, ventilation onéy
Equipment includes:

(1) exhaust fan only

500 Brake 3,000 Unconditioned
Inspection
600 Bus Washer 1,000 Unconditioned
700 Emergency 400 Unconditioned
Generator
Trailer Maintenance Fully conditione@® Equipment includes:

(1) packaged unit

11
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2 SEA LEVEL RISE

Chapter2 presents the results of the SLR vulnerability assessment and action alternative analysis
for North and South Base

2.1 VULNERABILITY ASSESS MENT

San Mateo County is leading a myy&ar initiative called Sea Change SMC to increaselimate
changeesilieceof t he Countydés economy, environment
the County published aountywide SLR Vulnerability Assessment in 2018. The assessment
evaluated the vulnerability of critical transportation assets and concluded that thea&saMorth
Basefacility is vulnerable to SLRThough the study did not evaluate South Base specifically, the
San Carlos Airportadjacent to South Basepsincluded in the studgndfoundto be vulnerable.

This vulnerabilityassessmeriuilds upon th&€€ountyassessments by evaluating both facilities at

a greater level of detail under additional future scenarios.

211 METHODOLOGY

This section describes the climate hazards assessed aladahscenarios and methodology used
to assess vulnerability.

2111 HAZARD DESCRIPTION

This vulnerability assessment considered four clirchtEnge related hazards: (1) SLR; (2) Storm
Surge; (3) Fluvial Floodinggnd(4) LandSubsidencéseeTable9). SLR worsens storm surge and
fluvial flooding while land subsidence exacerbates the impacts of 8h8ther potential hazard

that couldncreasewith SLR is groundvater flooding, but thifazardvas not evaluated as part of

this vulnerability assessmer8LR impacts on groundwater have not beetil studiedto date in

the Bay Areabut have become an emerging concern that should be considered when investing in
alternative actions to protect against SLR.

Table 9. SLR Hazard Definitions

Hazard Definition

SLR Increased height of the ocedne to climate change, which causes permar
flooding (inundation) and more frequent temporary flogdinring storm
events

Storm Surge Increased sekevel rise during storm measured as the height of water abc
the normal predicted tide (NOAA, 2018)

Fluvial Riverine flooding during excessive rainfall events
Flooding

12
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Hazard Definition
Land Gradualsettling or sudden sinking of land
Subsidence

2.1.1.2 Inundation Scenarios

This vulnerability assessment uses existigr projectiondata to evaluatpresent day flood risk
andfuture flood risk in the years 2050 antlDB. Present day flood risk is evaluated using FEMA

1% flood annual flood chance data, also kmoas the 10§ear flood or base flodd Future
scenarios were developed to evaluate SLR risk in 2050 and 210@mwithithout considering

land subsidenc&ue to the nature of storm surge within the San Francisco Bay and along the west
coast, the base flood and SLR evaluation depths take into consideration storm surge as part of the
regulatory determination and calculations for SLR projections.

2100Scenarios

The 2100 scenarios were selected to align with the San Mateo County SLR Vulnerability
Assessmentwhich developed a mikkvel anda high-end SLR scenariolhe County scenarios

were based on the Cal i f drOPiCHE(Bated GalifétnmacSeae ct i on
Level Rise Guidance document, which used data from a 2012 National Research Council report
Gealevel Rise in California, Oregon and Washingtoh Thi s document repr e
available science at méneThd Coumey meldvel scénario SldRu nt y 0
elevation is roughly equivalent to thgdated2018 OPChi gh emi ssi ons 2100 i
scenarigand the County higlend scenario SLR elevation is roughly equivalent to the 2018 OPC

high emissions 2100-ih-200 chancescenariq OPC, 2018)

2050 Scenarios

SamTranselected 2050 as a second scenario to corasdeart of this studiy orderto evaluate
nearefrterm impactsSamTrans may need to considsan Mateo County did not evaluate 2050
SLR scenarios the Caintywide SLR Vulnerability Assessmeifiihe 2050 scenariassed in this
assessmentereselected based on thpdatedCaliforniaOPCState of California Sehevel Rise
Guidance documerf2018. The 20180PCupdate uses probabilistic SLR projections instead of
scenariebased SLR projections. Unlike scenabi@sed projections, probabilistic SLR projections
associated the likelihood of SLR occurrence (probability) witange of greenhouse gas (GHG)
emissions eenarios.

1 The 1% flood identifies areas that will be inundated by a flood event having a 1% chance of being
equaled or exceeden any given year.

13
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Land Subsidence Scenarios

In addition to SLR, the Bay Area is also experiencing land subsidence, whichggithvate
flooding risk from SLR andtormsurge Land subsidence is not as well studied smaftennot
included in SLR projections,edpite its importance-dowever,a recentstudy by Shirzaei and
BUurgmann (2018)used historical aerial photography and elevations dataevaluate land
subsidence in the Bay Area. The data shows that the majority of the San Francisco Bay coastal
area expeences less than 2 mm per year of subsidence, but that some areas underlain by
compacting artificial landfill and Holocene mud depos#ésexperience subsidence of 10 mm per
yearor more Two additional 2050 and 2100 scenarios were developed to acooumtreased

SLR due to land subsidentteat depict overall flooding depths across both North Base and South
Base

Based on data obtained frddhirzaei and Buurgman(2018, subsidence rates acrdderth Base

ranges from 3.millimeters fnm) peryear to I mmperyear, with an aveage of 7 mm per year
TheWreco (2019) assessmentdrth Basebuildings 100 and 200 determuhéhat the buildings

have experiencedsettlementate ofup toapproximately 4 mnperyearbetweer2010and2018.

A conservative rate of 7 mm per year was applied to North Base (the average rate from Shirzaei
and Buurgmannfpr this assessmemtio site-specificsubsidence evaluations have been conducted

at South Basby SamTrans sdata from Shirzaei and Buurgmann (2PW&s used to applgn
average subsidence rdte South Basef 2 mmperyearwas assumed for this study

Rates determined by Shirzaei and Buurgm@@©18 are developed with some relative error as it
is based on available historical aerial and topogcaghta. Additionally, subsidence rates are
variable over time based on changing settlement and compactionaredescreasing levels of
groundwater.As such, ratesvere applied conservative to representa possibleworstcase
scenario.Additional studyis needed to draviurther conclusions as to the extent and potential
impact of subsidence on the bases.

Fluvial Flooding

Based on the location of North Base, tidal elevations and @tfate flooding athe facility.

Fluvial floodingmay occumunder the SLR scenarias South Base through the Phelps Sloaigth

across Pico Boulevard. It is anticipated that with higher tide elevations the downstream pumps
along the levee will beovertopped unless modified, which may prolofigoding of the
downsteam basin where Phelps Slough draBen Mateo Count{2019)developed dnydraulic

model forthe Cordilleras Creekvatershedo evaluate climate and sea level changes predicted for
thirty-year periods centered at 2030 and 2070.

Nineinundationscenariosvere evaluatadl a baseline scenario, four 2050 scenarios and four 2100
scenarios (se&able 10). The baseline scenario represents present day floodingnithkevel

14
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scenarios represent likely SLR heights projected in 2050 and ah@Ghe higkend scenarios
represenanextreme SLR height projection.

Table 10. SLR Scenarios

Scenario Projection Source(s)

Baseline

Baseline 1% annual chance flood FEMA flood maps-IRM Panels 06081C0044F,
(presentday extreme 06081C0169G & 06081C0188F, Effective Date
flood also known as 160 April 04, 2019

year flood)
2050
Mid-Level 1% annual chance flood - FEMA flood maps~IRM Panels 06081C0044F,
1.1 feet of SLR 06081C0169G & 06081C0188F, Effective Date
April 04, 2019 2018 CAOPCGuidance
Document
High-End 1% annual chance flood - FEMA flood maps FIRM Panels 06081C0044F,
1.9 feet of SLR 06081C0169G & 06081C0188F, Effective Date
April 04, 2019 2018 CAOPCGuidance
Document

Mid-Level + 1% annual chance flood - FEMA flood maps FIRM Panels 06081C0044F,
Subsidence 1.1 feetof SLR+7 mm 06081C0169G & 06081C0188F, Effective Date
subsidence (North Base) April 04, 2019 2018 CAOPCGuidance

1% annual chance flood - Document; Shirzaeand Buurgmann, 2018

1.1 feet of SLR + 2 mm
subsidenc¢South Base)

High-End + 1% annual chance flood - FEMA flood maps FIRM Panels 06081C0044F,

Subsidence 1.9 feetof SLR+7 mm 06081C0169G & 06081C0188F, Effective Date
subsidence (North Base) April 04, 2019 2018 CAOPCGuidance

Document;Shirzaei and Baurgmann, 2018

1% annual chance flood -
1.9 feet of SLR + 2nm
subsidenc¢South Base)

2100
Mid-Level 1% annual chance flood - FEMA flood maps FIRM Panels 06081C0044F,
3.3 feet of SLR 06081C0169G & 06081C0188F, Effective Date
April 04, 2019 2013CA OPCGuidance
Document

12 The 2100 mid and higkevel SLR scenarios generally align with the OPC 2018 updated guidance
document estimates for SLR under a high GHG emission scenario for the likely range (3.4 fedtf}-and 1
200 chance (6.9 feet).
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Scenario Projection Source(s)
High-End 1% annual chance flood - FEMA flood maps FIRM Panels 06081C0044F,
6.6 feet of SLR 06081C0169G & 06081C0188Effective Date
April 04, 2019 2013CA OPCGuidance
Document

Mid-Level + 1% annual chance flood - FEMA flood maps FIRM Panel36081C0044F,
Subsidence 3.3feetof SLR+7 mm 06081C0169G & 06081C0188F, Effective Date
subsidence (North Base) April 04, 2019 2013CA OPCGuidance

1% annual chance flood - Document;Shirzaei and Buiurgmann, 2018

3.3 feet of SLR + 2 mm
subsidencé¢South Base)

High-End + 1% annual chance flood - FEMA flood maps FIRM Panels 06081C0044F,

Subsidence 6.6 feetof SLR+7 mm 06081C0169G & 06081C0188F, Effective Date
subsidence (North Base) April 04, 2019 2013CA OPCGuidance

Document;Shirzaei and Buurgmann, 2018

1% annual chance flood -
6.6feet of SLR + 2 mm
subsidencé€South Base)

2.1.2 EXPOSURE ANALYSIS

The exposure analysis evaludtdhe nature and degree to which North and South Base are
subjected to SLR, storm surge and fluvial floodmetated hazards where they could be adversely
affected.The exposure analysis was conducted by developing a CAD model to evaluate localized
topograic data and existing flooelevations and depth$he analysispplied SLR depths based

on the scenarios identified rable 10 to the topographic data determine the area of flooding
under each scenari8ubsidence was incorporated by lowering the topographic terrain model by
specific depths of subsidence determined at the North and Sousf@kseng the conservative
subsidence rates discussedéct®n2.1.1.2 Flood depths were thesvaluatedased on the lower
terrain model and scenarios.

2.1.21 North Base

Figure 4 throughFigure 9 (below) depict SLR-relatedflood inundation at North Bas€olma

Creek is west of the island and drains into the San Francisco Bay. Because the creek is tidally
influenced in this area, no additional fluvial floodilsgexpected toccur at the facility under the

2050 or 2100 scenarios. However, fluvial floodhas the potential texacerbate coastal erosion

on the west side of the island.
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2050

Figure 4 depicts flood inundation at North Base in 2050 without considering sulosifle the
baseline, midevel and higkend scenariog-igure5 depicts flood inundation depth at North Base
in 2050 under the mitevel scenariavith subsidenceandFigure6 depicts flood inundation depth
under the higkend scenariowith subsidenceBy 2050, subsidencas projectedto total 11.02
inches.Tablel1l summarizes the projected extent of flooding at North Base in 2050.
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Figure 4. 2050 North Base Flood Inundation Map
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Figure 5. 2050 North Base Flood Inundation Depth with Subsidence Mitlevel SLR Scenario
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Figure 6. 2050 North Base Flood Inundation Depth with Subsidence Higind SLR Scenario
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Table 11. North Base Extent of Flooding in 2050

Figure
Scenario No.

Extent of Flooding During 100-Y ear-Storm Event

Baseline Figure4

During a 106year storm (when water surface elevations reach
to 24 inches above the current mean higher high water (MHH\
level), water from the San Francisco Bay could overtop the be
east otthe North Access Road. This would cause North Access
Road totemporarily or periodicallylood up to3 feetin depthas
well as portions of the eastern shoreline. No buildings woeaild b
expected to flood, and no significant flooding of the bus yard ¢
parking lot is expected.

Mid-Level Figure4

Under the midevel scenario, a larger portion of the eastern
shoreline woulgeriodicallyflood along with a small portion of
the western shoreline and isolated low spots in the interidveof t
island. This would result in partisgmporaryflooding of buildings
400 and 500, the employee parking lot and portions of the bus
yard.

High-End Figure4

Under the higkend scenario, the majority of the site would be

inundated. Buildings 400, 500 and 600 would be flooded and
buildings 100 and 200 would be partially floodatdthe minimum
havesmall ponded areas abutting the facade of the structure.
Buildings 300 and’00 are the only buildings that would not be
expected to experience some flooding.

Mid-Level + Figure5
Subsidence

Accounting forsubsidence, the migvel scenario flooding
worsers, primarily along the eastern portion of the site. Building
400, 500 and 60@ould be flooded with up to a foot of water.
Buildings 100 and 200 would experience partial flooding up to
foot. Buildings 300 and 700 are the only structures that would
be expected to experience flooding. North Access Road woulc
flooded up td3 feet and portions of the bus yard and employee
parking would be flooded up to 1 foot.

High-End + Figure6
Subsidence

With subsidence factored in, thegh-end scenario flooding woulc
worsen, causing complete flooding in buildings 100 through 6(
and partial flooding in building 700. Portions of the eastern
shoreline and North Access Road would flood up fieet.
Buildings 400, 500 and 600 would exp&ge flooding up to 3 fee
and buildings 100,200 and 300 would experience flooding @p 1
fed. The majority of the bus yard and the employee parking lo
would be flooded under 1 to 2 feet of water.

13 Mean higher high water level is the daily high tide height
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2100

Figure7 depicts flood inundation at North Base in 2100 without considering subsidégose8
depicts flood inundation depth at North Base in 2100 under théewadiscenariovith subsidence
and Figure 9 depicts flood inundation depth under the hegid scenariowith subsidence

Subsidencéy 2100 isestimated tdotal 24.8inches.Table12 summarizes the projected extent of

flooding at North Base in 2100.

Table 12. North Base Extent of Flooding in 2100

Scenario Figure No.

Extent of Flooding During 100-Year-Storm Event

Mid-Level Figure7

Under the midevel scenario, the entire site would be inundat
with a few small gaps in high spots. All site assets would be
flooded along with North Access Road.

High-End Figure7

Under the higkend scenario, 180 of the site would be
inundated.

Mid-Level + Figure8
Subsidence

With subsidence factored in, the eastern and southern portic
the site would be inundated with 4 to 5 feet of water and the
of thesite would generally be inundated with 3 to 4 feet of we
under the midevel scenario. North Access Road would be
inundated with up to 7 feet of water.

High-End +  Figure9
Subsidence

With subsidence factored in, the entire site would be inundat
with at least 6 feet of water. The eastern and southern portic
the site would be under 7 to 8 feet of water while the westert
portion of the site woulddunder 6 to 7 feet of water. North
Access Road and a large portion of the eastern part of the si
would be inundated with 8 to 10 feet of water. Some areas w
be inundated up to 12 feet.
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Figure 7. 2100 North Base SLR Flood Inundation Map
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Figure 8. 2100 North Base Flood Inundation Depth with Subsidence Mitlevel SLR Scenario
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Figure 9. 2100 North Base Flood Inundation Deth with Subsidence HighEnd SLR Scenario
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2.1.2.2 South Base

Figure 10 throughFigure 12 depict SLR-relatedflood inundation at South BasBhelps Slough
may experience backwater floodingsulting fromhigher tide levels caused by SLFRhere are
four stormwater pumps #te San Carlos Airportwhich can reduce thextent of floodingfrom
precipitation onsite in a 100year storm. However, the pumps are only designed to pump
freshwaterTheyare would beneffective at pumping saltwat#rat inundated the ar¢&an Mateo
County, 2018)because they are designed forsfr@ater pumpingA hydraulic modelwas
completed for the Corilleras Creek watershed to evaluate f8tuReand precipitation effects on
fluvial flooding (San Mateo County, 2019).

2050

Figure10depicts flood inundation at South Base in 2050 without considering subsfdebogh
the midlevel andhigh-endscenariosFigure11 depicts flood inundation depth &buthBase in
2050 under the mitkevel scenario with subsiden@ndFigure12 depicts flood inundation depth

under the higkendscenaio with subsidence. Subsidenlog 2050 isestimatedo be 3.15 inches
at South Baselable13 summarizes the projected extent of flooding at South Ba2@50.

Table 13. South Base Extent of Flooding in 2050

Scenario Figure No. Extent of Flooding During 100-Year-Storm Event

Baseline Figurel0  No flooding is anticipated under the baseline scenario.

Mid-Level Figurel0  No flooding is anticipated under the r&lel scenario due to
inundation. Wave overtopping of the levee could occur unde
this scenario, which may lead to flooding adjacent to the leve
thatmay reach into the site. Additionally, fluvial flooding may
occur from Phelps Slough during an extreme storm if
modifications are not made to downstream pumps along the
leveel*

High-End Figurel0  The entire facility would be inundated under the keglal
scenario.

Mid-Level + Figurell  No flooding is anticipated under the melel scenario with
Subsidence limited subsidence.

High-End + Figurel2  The entire facility would be inundated with up to 12 feet of
Subsidence water under the highnd scenario with limited subsidence. All
buildings would be flooded with up to 7 feet of water.

1 This would need to be verified using hydraulic modeling. Current FEMA maps indicate no flooding in
this area due to the levee and control structures. Backwater conditions create potentidltamdaffect
the extent of flooding under the base flood event with SLR.
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Figure 10. 2050 South Base SLR Flood Inundation Map
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Figure 11. 2050 South Base Flood Inundation Depth with Subsidence Midevel SLR Scenario
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Figure 12. 2050 South Base Flood Inundation Depth with Subsidence Higbnd SLR Scenario
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2100

Figure13 depicts flood inundation at South Base in 2100 without considering subsiééyoe
14 depicts flood inundation depth &outhBase in 2100 under the mievel scenario with
subsidenceand Figure 15 depicts flood inundation depth under the hegid scenario with
subsidencen 2100,subsidencés assumed to be 7.09 inch&sable14 summarizeshe projected
extent of flooding at South Base in 2100.

Table 14. South Base Extent of Flooding in 2100

Scenario Figure No.  Extent of Flooding During 100-Year-Storm Event

Mid-Level Figurel3 The entire facility would be inundated under the ekl
scenario.

High-End Figurel3 The entire facility would be inundated under the heglal
scenario.

Mid-Level + Figurel4d The entire facility would be inundated with up to 15 feet of
Subsidence water under the mitevel scenario with subsidence.

High-End +  Figurel5 The entire facility would be inundated with up to 16 feet of
Subsidence water under the mitevel scenario with subsidence.
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Figure 13. 2100 South Base SLR Flood Inundation Map
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Figure 14. 2100 South Base Flood Inundation Depth with Subsidence Midevel SLR Scenario
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Figure 15. 2100 South Base Flood Inundatio®epth with Subsidence HighkEnd SLR Scenario
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2.1.3 Asset Sensitivity

Asset sensitivity describes the degree to which North and South Bases are affected by SLR, storm
surge andluvial flooding impacts.The asset sensitivity analysis is based26h9 existing site
conditions. This information can be used to inform the location and design of proposed BEB
infrastructureThis section builds upon the information contained in theNsateo County North

Base asset vulnerability profile (San Mateo County, 2018, Appendix D).

2.1.3.1 North Base

The facility ishighly sensitive to flooding. The facility is only accessible from North Access Road.
If this roadfloods, which could occur under currenbnditions during a 1089ear flood eventthe
facility would be completely cenff. This road is owned by the San Francisco Airpattichis
planning to protect this road with tidmtesthatcould also potentially cut off access to the road.

If the busyard were toflood, the buses, the paratransit fleet, the disaster relief bus and other
vehicles would no longer lableto access the site for repairs or fughis could disrupt service to

the community, as operations would likely have to divert to SBasie for repairs and fuel, which
woul d exceed So u(ashumimyaSewhoBase isanpt simultangously floaded)
Further, fleet vehiclesould become floodeand damaged or destroyédot movedahead of the
storm eventlf underground assets wemundated, there are no systemplace to remove water

or maintain their functioality. The underground fuel tank&hich aredualwalled and anchored
with secondary containment and monitoring systems, are not considered vulnenalhe &dion

or saltwater intrusion. Electrical infrastructure would not function if flooded and could become
corroded by saltwater.

One of thewo oil-water separators is a new, sjpébkistant modekhile the other iolder andmore
vulnerable Flooding ofthe older oHwater separator could cause it to overflow onsite and enter
the San Francisco Bay.

In the case of temporary floodinthe facility could be inoperable for seven days or more,
potentially leading to a higher rate of bus breakdowns and fudibarption to transportation
services in the County.

Permanent flooding was evaluated for North Base depending @ffebted areas, sekable 15
for flooding in 2050and Table 16 for estimates in 2100lhe buildingsat North Base are not
predicted to beféected by permanent flooding in the 2050 scersario
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Table 15. North Base Depth ofPermanentFlooding in Tidal Range in 2050

Access Road Bus Yard/Parking Vegetated Areas
Scenario Min Max Min Max Min Max
Mid -Level 0ft 0 ft 0 ft
High-End 0 ft 0 ft 0 ft 0 1ft
Mid -Level + Subsidence oft O 1ft 0 ft 0ft 0 1ft
High-End + Subsidence oft 0 11t 0ft 0O 1ft 0 ft 1 21t

Table 16. North Base Depth ofPermanentFlooding in Tidal Range in 2100

Bus Vegetated
Access Road Yard/Parking Buildings Areas

Scenario Min Max Min Max Min Max Min  Max
Mid -Level oft 1 2ft oft 0 1ft oft| Oft 1 2ft
High-End Oft 4 5ft 0 1ft 3 4ft|1 2ft 3 4ft| Oft O 1ft
Mid -Level + Oft 3 4ft| Oft 2 3ft| Oft 1 2f O0ft 0 1ft
Subsidence
High-End + 1 2ft 6 7ft| 2 3ft 5 6ft 3 4ft 5 6ft, Oft 1 2ft
Subsidence
2.1.3.2 South Base

The facility is highly sensitive to flooding. The site is flat, so even low levels of flood ekt

cover much of the bus yartf.the bus yard were to flogdhe buses, the disaster relief bus and
other vehicles would no longer be able to accessitbdas repairs or fuelThis could disrupt
service to the community, as operations would likely have to divert to North Base for repairs and
fuel (assuming North Base is not simultaneously flood&sden though North Base is a larger
facility, it is not cesigned to accommodate the entire SamTrans Wldwth would exceed North
Basebs AsalpeectEetivehicles could become flooded and damaged or destroyed if not
movedin advance of floodindf underground assets were inundated, there are norsysiglace

to remove water or maintain their functaity. Howeverthe underground fuel tanks, which are
dualwalled and anchored with secondary containment and monitoring systems, are not considered
vulnerable to inundation or saltwater intrusidiedrical infrastructure would not function if
flooded and could become corroded by saltwasan North BaseSimilarly, if the site is flooded,

the oilwater separators could overflow and discharge onsite.
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In the case of temporary flooding, the facilityutsb be inoperable for seven days or more,
potentially leading to a higher rate of bus breakdowns and further disruption to transportation
services in the CountyJnder the higkend 2050 scenario and any 2100 scenario, South Base
would flood.South Base wdd only be expected to flood under the baseline orlevdl scenarios
should theRedwoodCity levee fail or experience wave overtoppingr if Phelphs Slough is
overtopped

Permanent flooding is not estimated to effect South Base in 2050 under thevehior highend
scenarios becaudiee area is protected by tRedwood Citylevee SeeTablel7 for the estimated
permanent flooding in 2100

Table 17. South Base Depth oPermanentFlooding in Tidal Rangein 2100

Access Road Bus Yard/Parking | Buildings
Scenario Min Max Min Max Min Max
Mid -Level Protected by leveeO ft
High-End 7 8ft 10 11ft, 6 7ft 10 11f| 7 8ft 8 9ft
Mid -Level + Subsidence Protected by leveeO ft
High-End + Subsidence | 8 9ft 10 11ft, 7 8ft 10 11ft| 8 9ft 9 10ft

The SamTran8us Transit SystemSafety ProgramPlan (2019) details how SamTrans would
respond in an emergency, such as a flooding event at one or both bases. According to this plan

Both North and South bases have been preparedribnue services even after the main
buildings sustain heavy damage. Trailers were purchased and equipped to serve as
alternate Dispatch and Maintenance centers. The Bus Transportation trailer has alternate
radio and cell phone communications capabilitif®ie Bus Maintenance trailer can
sustain fueling and lubricating operations. Each base is equipped with-eoséainer,
containing food, drinking water, and hygiene related articles. Thesem#ainers also
contain minimal equipment suitable for ligggarch and rescue and first aid supplies. Each
trailer is equipped with a generator capable of providing alternative power in the event of
electrical failure. Each base is equipped with a motorcycle shouleadf transportation
capability be needefp. 38).

SamTrans also has specific Earthquake Orders for dispatches and bus operators as well as a
standard operating practice for Emergency Preparedhiasse plans can be enacted during flood
events, buto not addresgrotecing assets in advance of floodingprlong-termflooding such as
SLRinundation. In addition, if both sites were inaccessible and/or completely flooded, SamTrans
would need a plan for hosting temporary functions at an alternate location.
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214 Adaptive Capacity and Vulnerability Summary

Adaptive capacity is the ability of North and South Bases to adjust to or minimize potential
damages caused by SLR, storm surge and fluvial floeditegl hazards to avoid disruptions to
transit serviceThis section builds upon the information contained in threNdateo County North
Base asset vulnerability profile (San Mateo County, 2018, Appendix D).

2141 North Base

North Base has moderate adaptive capaéityofthef ac i | i t ydddd bémovediotSouthn s
Basein the event o& 100year storm event anehder the 2050 mitevel scenaripwhich are not
projected taffectSouth Bas¢assuming Phelps Slough does not overtdpwever, under a high

end 2050 scenariand either2100scenariosSouth Base would also be flooded without further
intervention SanTrans has a plan in place for an earthquake, which could be enacted for severe
flooding. If vehiclesare capable deaving the facility,the plan assumes th#ie dispatch, fueling

and repair operations would be transferred to South BaSerth Acces€Road were inundated,
therevenue and nerevenuevehicles would bstrandedyhich could severelympairtheadaptive
capacity of the SamTrans netwo’ks noted previously, North Acce
control, soSamTranswill need to coordinatgvith the property ownefSFO)to fortify or protect

the access road from flooding.

The facility has backup generators at grade and subj@atinoationby 210Q but an event that
flooded the generators would also flood the facility yard and interrupiceewith or without

backup power. The auto shop brake pits are equipped with sump pumps to mitigate groundwater
flooding but are likely to be overloaded witaltwater inundation The site is experiencing
differential settlement and subsidence at an alarming rate that will be difficult to adapt existing site
features without major modifications of the land. Additionally, areas around the facility will be
flooded concurrently with Birth Base that, should modifications to the site be made to adapt to
SLR impacts, may strand the facility during storm events that prevent vehiclegdttmg to the

base until after the storm and flood waters recede.

2.1.4.2 South Base

South Base hasoderateadaptive capacityUnlike North Baseif South Base is floodet does

not have the capacity to relocate functions to North BaiseeNorth Base wouldikely be flooded

alsa The existingRedwood Citylevee protects South Base from flooding under ayE#¥ storm
event and under the 2050 leemd scenario. However, the levee is only constructed toutinent
100-year storm. Therefore, the levee would be overtopped under the 205@nkigicenario and
either 2100 scenario without further intervention. didieion, the levee has a 4600t gap south

of the San CarloAirport that allows planes to safely take off and land. This gap is protected by a
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temporary barriethat San Carlos Airport deplogsiring storm events. If the barrier is not installed

in time or fails, South Base could flood under a d@@r storm evenilhe levee could be raised
before 2050 outside of the airport landing and takeoff zones to provide protection against future
SLR. This also will likely require modifications to the downstreanmping system of Phelps
Slough toaccount forSLR. SamTrans does not have control of the lese@ does not own land
directly adjacent to the Bagowill need to coordinate witRedwood Cityand San Carlo&irport

to developcoastal resiliencstrategies

2.15 Limitations

This assessment relied on existing published SLR and subsidence data. Topographic information
is based on-Pneter resolution Digital Elevation Models (DEMs) from 2010. Any chaadies

2010 may not be captured. It is not posstbldetermine a sitepecific subsidence rate based on
current information. Theubsidenceate used in this assessmidn estimate based ¢ime most

recent studyvailable at the time of the analysihich evaluated historical subsidence in the Bay
Area. The value incorporated into this assessment is conservative. Actual site subsidence could
occur at a slower or faster rate. In addition, based on an evaluation of North Base buildings 100
and 200, subsidence is not occurring evenly throughout the site.

2.2 ACTION ALTERNATIVES

Following the SLR vulnerability assessmeBaniransevaluate possibleadaptation responses

to address and mitigagi Rimpactsto North and Southbasese f er red t o as fAact.i
To develop these action alternativesanTrans referencedthe NAVFAC Climate Change
Installation Adaptation and Resilience Planning Handb(ikl 7) Stage Il of the handbook

includes dive-step process for identifyirgndscreeningaction alternatives:

1. Identify potentially suitabl@daptation options

2. ldentify benefits and limitations

3. Evaluate feasibility

4. Evaluate appropriateness

5. Characterize approach to decisions under uncertainty
Action alternatives that are not feasible or appropaateeliminated from further consideration.
Theremaining action alternativegerecarried forward for evaluation Stage 11l of the NAVFAC
processwhich involvesevaluating costs and benefits of each retained action altert@midentify

the most coseffective solutions.Figure 16 summarizesthe Stage Il action alternative
assessment/screening process and how it feeds into Stage Ill.
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What are the benefits and limitations?
SUStaDie ¥ Is it Feasible? Can it be technically, Scree.ned
Addresses financially, and legally conducted? Action
the impacts Alternatives
of concern
Is it Appropriate? Is it consistent with ‘
‘ development plans, acceptable to other
stakeholders, a proportional response to Further
Initial List of impacts? analysesin
Action Stage lll
Alternatives
Approach to Uncertainty? How can |
characterize how each of the potential
actions responds to uncertainty?
/
e

Figure 16. Depiction of Stage Il Sceening Process

By referencingthe NAVFAC process, SamTradgvelopedan initial list of potentially suitable
action alternativeshat would buildresiliene@ against SLR and subsidenaeNorth and South
basesAction alternativesverecategorized into one obtir typesof adaptation approacheshich

align with the U.S. Army Corps of Engineers (USACE) risk management strategy classification
(1) structural; (2natural and naturbased; (3) facilities; and (4) ndacilities (Table18).

Table 18. Adaptation Approachesfor SLR

Approach Definition

Structural Use a built structure to alter the flowftdodwater to protect large areas
from flooding

Natural/Nature- Constructing or modifying natural features such as dunes, tidal marsh
based and living shorelines to reduce the impact of storm surge

Facilities Construction solutions such bsilding to a new standard that accounts -
changing flood risk, constructing smaller scale built structures designe
protect an asset, making physical alterations to an existing asset to re
flood damage and relocating a facility

Non-facilities A range of techniques that rely on changes in siting, management or
maintenance of infrastructure to reduce flood damage

Source: Adapted from NAVFAC, 2017, p-3I
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The completelist of action alternativeSamTransonsidereds summarized in Appendi&.1.
SamTransdentified the benefits and limitations of each action alternafiieroad set o&ction
alternativeswas reviewedduring aworkshopthat included SamTransstaff from the following
departmentsplanning,operations planningleet, communicationsfacilities and financeStaff
discussed themitations, feasibility and appropriatenasfsthe action alternative3 hrough these
discussions, SamTrans was ablesliminate or defeaction alternatives that wemot suitable.
Table A.1 in AppendixA summarizes benefits and limitations associated with the North Base
action alternativesand TableA.2 summarizes the South Base action alternatives.

2.2.1 North Base Action Alternatives

As shown in TableA.1 in AppendixA, 11 action alternatives weraitially identified for North
Base.Six of the North Base action alternatives were considerEzhsible and/omappropriate
and eliminated from further consideratidRetained action alternatives are listedTable 19.

Details on both retained and eliminated action alternatives are provided in TalleirA
AppendixA.

Table 19. Retained North Base ActionAlternatives

No. Action Alternative

Structural Approaches

1 Levee/breakwater perimeter protection system

Facilities Approaches

3 Reconstruct facility and provide foundation support to address settlement

Floodproof planned newonstruction by elevating all utilities and designing the grou
level to accommodate flood water

The new buildings shall have no basement,-slalgrade only commercial occupancy o
2nd floor and up

Elevate new building electrical and HVASystems, moving relevant equipment to rc
5 adding elevated platforms to house equipment at ground level, or raising the elev:
the ground where the equipment rests

Non-Facilities Approaches

8 Consider locating8BEB charging stations offsiia the future

Action dternative 1, constructing a levee protection systems retainedor further analysis
Unrelated tdhe PlanSamTran$adretained HDR t@ompleteaconceptual design offerizontal
levee system for North Basehichisain hy br i do strategy, meani ng
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and naturebased solutions to flood mitigatioA horizontal levee includes space for tigé&nted
ecotonewhich absorbs the force of oncoming storm suf¢e levee wouldoth address a current
erosion issue as well aprovide protection against future SLBnd incorporate natural
infrastructure The natural infrastructure and living shoreline elements would need to be studied
to determine if itvould resut in avian conflicts with SFOA map of the conceptual levee system

is shown inFigurel17.
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Figure 17. North Base Conceptual Levee System
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As currently envisionedbove(HDR, 2019) the levee system consists of a horizontal lereend

the perimeter ofthe North Base peninsulgith an ecotone transition zone along the east side of

the base and a levee with a rock slope protection revetment along the west side of NoftheBase.
ecotone transition zorqoposed fothe east side includes a very gradual slope that extends from
the rim of the island approximately 200 to 300 feet out the tidal zones for wave dampening. The
ecotone fill in the transition zone will serve as a sacrificial buffer for flood protectionsl®pe

of the ecotone would be vegetated to provided habitat for added local biodiversity. The transition
zone would be backed by a more traditional earfevee thatwould wrap around the entire
perimeter of the island. The two distinct sections are rikdde to spatial constraints on the west

side of the island, where a transition zone would effectively block the strait through which Colma
Creek and the San Bruno Channel drain. The crown of the levee to extend around the perimeter of
the island would bapproximately at an elevation of 13.3 feet NAVD 88 to protect against-a 100
year flood event and SLR he crown would have a minimum width of 20 feet. The San Francisco
Bay Trail would be restored and placed on the crown of the levee to allow for spdioe aataed
aestheticsiImportantly, he levee system will need to tie inB®F O preposedsea wallto be
effective.See section2.2f or a di scussi on o fA lificle besefitposto p o s e d
analysis LBCA) wasperformed for the constructiori the levee protection systeimevaluate the

cost effectiveness of different levee desi(geeSection2.3andAppendixB).

Four additional action alternatives were retained, as indicat@abite 19 and Table Al in
Appendix A.Action alternativesfor future consideration includ@i reconstructing North Base
buildings and providing support to address settlemé&ntfloodproofing new constructiqrb 1
elevating new bilding electrical and HVAC systermand 81 potentially locate BEB chargers
offsite. However,action alternativ® may be addressed biye reconstruction djuilding 200 and
will not be evaluated further in this studppendixC summarizes highevel next steps, costs and
considerations for each retained action alternative.

2.2.2 South Base Action Alternatives

As shown in Table £ in Appendix A,11action alternatives were identified fSouthBase. Five
action alternatives were nobmsidered feasible and/or appropriate for South Eask were
eliminated from further consideratioRetained action alternatives are listed'able20. Details
on bothretained and eliminated action alternatives are provided in Tabl@ Appendix A.

Table 20. RetainedSouth Base Action Alternatives

No. Action Alternative

Structural Approaches

1 Increase the levee height alongiSbergeiSlough
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No. Action Alternative

Natural and Nature-based Approaches

3 Excavate/dredge Phelps Slough

Facilities Approaches

Elevate new building electrical and HVAC systems, moving relevant equipment
4 roof, adding elevated platforms to housguipment at ground level, or raising t
elevation of the ground where the equipment rests

5 Install and modify pump systems downstream of Phelps Slough

Install check dams, ponds and infiltration systems in upper watershed to reduce

6 runoff and flow going into Phelps Slough to reduce freshwater flood depths

Non-Facilities Approaches

9 Consider locatingome BEB charging stations offsitethe future.

Action alternatives 1, 3, 4, &nd6 were retained, all of which focus on regional solutions to address
immediate concerns about flooding at Phelps Slough andténgovertopping of thRedwood

City levee.Action alternative 9 was also retained, whiobuses orplacingsome BEB chargers

offsite. SamTrangletermined that detailed cosbenefit analysisvas not appropriate for South

Base at this time, as the key action alternat:i
role and potential cost share, if any, is curreatlignown AppendixC summarizes higtevel next

steps, costs and considerations for each retained action alternative.

2.2.3 Regional Adaptation Projects

Communities and agencies in tBay Areaare responding to futui LR in various ways. Foster

City will be raising their levee height. The San Francisco International Airport plans to install a
perimeter wall and horizontal levee. The Port of San Francisco has proposed a sea wall,
redesigning the Ferry Building and raising future project elevations. Regiondiaralimn with
adjacentandownerswill provide greater protection against future conditions. San Mateo County
has created the Flood and Sea Level Rise Resiliency District to coordinatguosaistional
response efforts.

2.2.3.1 San Francisco Airport

SFO is planing to construct a 1Mile-long sea walkround the airport perimeter, including along
North Access Road. The sea walll have a top of elevation of 15.3 feet, which corresponds to
the stillwater elevation plus two feet of freeboard and three fedtR®f Bhe newsea wall should
protect SFO through 2085. The design has not yet been finatimédiue to the presence of
existing gas lines, it may not be feasiblegrade North Access Road to a higher elevation.
Therefore, the current design woudgjuirethe installation of #lood gate at thentrance to North
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Base along North Access Road arkaloyable flood gate further west along the lowest point of
North Access Roathat will be usedluring storm events in the future oneeededThis design
would result in North Base being inaccessible during a future storm event that would tesguire
of floodgates.A s pr op os e Novemimer 2820 Notice of PreparatioNP) of an
Environmental Impact Reporthe SFOsea wall andloodgatesacross North AccesRoad are
expected to be iplace by2032.

A regional alternative that wouldvolve constructing an operable tide gateetching fronthe
northernendof the North Base propertyciss the San Bruno canal South San Francisaeas
studied as part of the San Bruno Creek/Colma Creek Resiliency Study (SFO, 20%k)udshd
protecta number of properties to the wesbuld reduce the length of sea wadleded to protect
SFQ and the legth of a horizontal levee needed around NorteeBa

2.3 LIFECYCLE BENEFIT CO ST ANALYSIS

A LBCA was conducted to assess fut@eR and floodrisks to North Baseand the potential
costk/costsavings from onstrucing a horizontal levee arounts perimeter(action aternative 1)

The LBCA examined expectebst s due to SLR and aswasobbcobabed
alternative, which assumes current conditions, and three different levee alternatives.@B#his L

the benefits are represented as the avoided heglated costs that would have occurred under a
no-action alternativeA LBCA was not conducted for SoutBasebecause regional solutisn

out si de of Sa m3reqairedfdadgquate floedprotedtiono n

Each levee alternative was assumed to tie into a broader regional levee system to form a closed
system of flood protection. The three levee alternatives included (1) a standard option, based on a
conceptual design included ihe North Base Erosion Contrélternativesstudy (HDR, 2019)

(2) a riskaverse option with a higher crest designed to withstand higher magnitude flood levels;
and (3) a flexible option with an initial crest that could later be added onto as conditions change.

Simulations of future renual maximum water levels were developed for three different OPC
SLR scenariog2018)

1) High Emissions Median (50% chansea level rise meets or exceeds

2) High End of Likely Range (17% chansea level rise meets or exceeds

3) 1-in-200 (0.5% chancsea leel rise meets or excegds
The analysis included hazarelated costs such as flood damage and service disruption costs,

capital costs of investment and O&M costs. Z¢pendix Bfor more details on the LBCA
methodology and detailed results.
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Table21 andFigure 18 show lifecycle savings for each alternative compared to the baseline no
action optionAll three of the levee options represent a substantial cost savings compared to the
no-action alternativeinder the mediaand highend likely SLR scenarios. The flexible and risk
adverse alternatives produce even more cost savings undefitf2Q SLR scenariolhe no

action alternative is very costly under all three SLR scenarios.

Table 21. Present DiscountedCost Savings (Loss) Compared to Baseline (No Action)

Alternative
Levee Option 80% C.1. Expected

Scenario Name Low Value

Median No-Action $0 $0 $0
Median Standard $79,883,000 $73,702,000 $71,158,00C
Median Risk-Averse $70,132,000 $78,412,000 $91,774,00C
Median Flexible $76,598,000 $84,878,000 $98,240,00C
High End Likely No-Action $0 $0 $0
Range

High End Likely Standard $70,479,000 $64,175,000 $55,155,00C
Range

High End Likely Risk-Averse $136,635,00C $147,364,00C $159,683,00C
Range

High End Likely Flexible $143,101,00C $153,830,00C $155,625,00C
Range

1-in-200 No-Action $0 $0 $0
1-in-200 Standard $2,898,000 ($5,453,000) ($14,358,000)
1-in-200 Risk-Averse $352,600,00C $362,576,00C $377,002,00C
1-in-200 Flexible $356,562,00C $366,538,00C $365,907,00C
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Figure 18: Lifecycle Savings versus Nd\ction Alternative
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2.3.1 Socioeconomi@nd Environmental Impacts

This North Base LBCAassesses thgfront capital costs and lostgrm O&M costs to SamTrans
from SLR and associated floodingdowever SamTrans riders and the broader regional
transportation system, economy, environment aachmunities would be affected by flood
hazards to North Base as wiellways not accounted for in this analysis.

In cases where flooding to North Base disrupts or delays bus service, riders would incur extra
costs. For delays, these could include valfi#éme costs to the riderased on data prior to
COVID-19, gpproximately 61% of SamTrans riders have no access to a car, and 44% of riders use
SamTrans to commute to wo(amTrans, n.d3uggesting that service disruption could cause
lost wages and potéally greater transportation costs if riders must switch from bus service to a
more expensive travel modsuch ®rvice disruption would have a disproportionate impact on the
SamTrans6 ridership, over half of wiedanofmak e

47



\\\I)

household incomé&113,776(US Census, 2018} Indeed 18% of S a mT r rders féave an
annual household of less than $10,000, 18&kebetween $10,000 to $24,999 and 17% between
$25,000 to $49,999 (SamTrans, n.d.) Sa mT r a n selleson &adnel 1 ssanvEgandnay
find it challenging tafford morecostly modes ofravel.

Further, dsruptionrelated shift§rom bus servicéo modes such as auto use could increase safety
risks, pollutant emissions, GHG emissi@ml congestion on the regidrieansportation system.
There could also be local environmental impacts in the event of North Base flooding. Chemicals
or other waste from North Base could pollute the water and soil during a flood €Elearup

costs for this type of event could be vesignificant. In general, protecting North Base from
projected future flooding would help prevent these broader impacts to the aagioaduce long
termcostsfor SamTrans.

510 2018 dollars.
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2.4 PORTFOLIO OF ACTION ALTERNATIVES

As discussedand basedn the vulnerability assessment and action alternative analysis, five action
alternatives were retained for North Base and six action alternatives were retained for South Base.
Table22 presents the portfolio of action alternatives for each @adesummarizes the key benefits

and anticipated implementatioturation should SamTrans decide to implement the action
alternaive. SamTranshouldstudywhether taadvance alternatives in the neéarm, delay others

until a later time and ultimately not pursue some of the action alternatives due to staff time,
financial or other limitations.

Table 22. Portfolio of SLR Action Alternatives

Action Alternative Key Benefits Implementation Time

North Base

Install a bvee/breakwater perimet¢ Protects North Base from the Begin study in next 1 to 3

protection system impacts of SLR flooding and  years, will require a lengthy
inundation permitting process

Reconstruct facility and provide  Reduces risk of permanent Building 200to be

foundation support to address flooding under SLR projections reconstructd evaluate for

settlement other buildings thatequire
major renovations as neede

Floodproof planned new Prevent damage to utilities if a Consider when reconstructin

construction by elevating all flooding event were to occur  building 200 and for any

utilities and designing the ground major facility upgrades

level to accommodate flood water

South Base

Increase the levee height along  Protects South Base from the Coordinate with other

SteinbergeiSlough impacts of SLR flooding ah regional stakeholders in nex
inundation 1 to 3 years andetermine

appropriate next steps for

Excavate/dredge Phelps Slough Protects South Base from

fluvial flooding. SamTrans

Install check dams, ponds and Protects South Base from
infiltration systems in upper fluvial flooding.
watershed to reduce surface runo

and flow going into PhelpSlough

to reduce floodwater flood depths

Install and modify pump systems Protects South Base from
downstream of Phelps Slough fluvial flooding.
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Action Alternative Key Benefits Implementation Time

Both Bases

Elevate new building electrical anc Ensure reliable operation of  Consider when constructing/

HVAC systems facilities and BEB fleet reconstructing new buildings
and when installing new
HVAC equipment

Locae someBEB chargers offsite  Ensure reliable operation of  Consideroncefleet is
BEB fleet if the bases are electrified estimated 2033
inaccessible during a flooding
event

AppendixC summarizes highevel next steps, costs and considerations for each retained action
alternative.

50



\\\I)

3 HEAT

Chapter3 presents the results of the SamTrans high heat vulnerability assessment and action
alternative analysis.

3.1 VULNERABILITY ASSESS MENT

SamTrans assessed the vulnerability of its facilities, vehicles and passengers to high temperatures.
The San Francisco Bagrea is particularly vulnerable to heat becautséhas historically
experienced moderate temperatures with few extreme swings in highs an€C@nwssquently,
communities ardl prepared to manadke effects of extreme temperature

High heatis a publichealth threat that disproportionatétgrmsdisadvantage@nd vulnerable
communitiesThe vulnerability assessment adopted CalEnvieeser 6 s s t disadvantaged f o r
communities which uses a number of indicators to highlight communities thatsaverely
burdenedby pollution and environmental health harsulnerable communities adefined as
disproportionately affected by high heat due to physical (built and environmental), soldiahlp

and/or environmental factor(s)

3.1.1 Methodology

This section describes the climate hazards assessed and the data, scenarios and methodology used
to assess vulnerabilitp high heat

3.1.1.1 Hazard Description

CalAdapt defines an extreme heat day atag in April through October where the maximum
temperature exceeds the 98th historical percentile of maximum temperatoicsjs based on

daily temperature data from 1961 to 1990 (2019). The 98th percentile varies by localigapal
defines an extrae heat event as a period of five or more consecutive extreme heat days. Along
the coast, a heat wave is defined as five days over 72°F to 77°F. The threshold is in the mid
upper 90s in other areas (California Department of Public Health, 2017).

For this analysis, high heat dagepresenthe number of days per year over 100PRis definition

is consistent with San Mateo Countyds Climate
heat impacts and adaptation stratedmeseases in temperaturesult in increased cooling degree

days, defined as every degree that the mean temperature is above 65°F duringharday
conditioning is likely to be needé8

18 For example, if the high temperature for the day is 100 anidwhtemperature is 50, the average
temperature of the day is 75. That equates to 10 coolugeelays (75 65) for that day Cooling degree
days are not a unit of time; it is a combination of time and temperature.
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3.1.1.2 High Heat Scenarios

As part of San Mateo Couriiys CI| i mat e Re adydowsdaléditeanperature datat h e C
retrieved from CaAdapt using elevation data from the five meter LiDA&1ived DEM of San

Mateo County.SamTrans used thidata to develop maps of projected temperature changes for

2030 and 2070 under the representative conc@rirpathway (RCP) 8.5 scenari@ompared to

a baseline year (1995fhesey ear s wer e selected to align wit
analysis.Table 23 summarizes the results of the temperature analysis. Fiddrdwough?21

illustrate the baseline number of high heat dag®5)and the projected number of high heat days
in 2030 and 2070.

Climate change is projected to increase overall average tenmesrais well as the number and
severity ofhigh heat events. By 2070, most of San Mateo County will experience a least a 4°F
increase in average high temperatures under RCP 8.5 and the number of projected extreme heat
days will more than double comparedl@05 (San Mateo County, 2018). As showkigure19,

Figure20 andFigure2l1, some areas within San Mateo County will experience a greater number

of high heat days than otheRease note th&tigures 19, 20 and 21 overlay the January 2049

route network ormapsheat data footheryears for the purpose of example and scdlbe bus

network represented on the following figures is not the 1995 bus network, nor is it likely to be the
formation of the SamTrans bus rougetwork in 2030 or 2070.

Table 23. Projected Temperature Increase

Countywide Temperature Max High Heat Days Average Cooling

Year Increase Expected Degree Days

1995 Baseline - 13 91.4
2030 1.4t0 2.2°F 21 172.7 (89% increas
2070 3.8 t0 5.0°F 35 709.5 (676% increas

Y An RCP is a greenhouse gas (GHG) concentration trajectory adopted by the International Panel on
Climate Change (IPCC). RCP 8.5 remats the high emissions scenario where emissions continue to rise
throughout the Zicentury.
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Figure 19:High Heat Days-- 1995
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Figure 20:High Heat Days-- 2030
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Figure 21:High Heat Days-- 2070
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