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WATERFRONT RESILIENCE PROGRAM EFFORTS
Presentation Focus: USACE Flood Resiliency Study
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USACE FLOOD RESILIENCY STUDY AND EMBARCADERO SEAWALL PROGRAM

Waterfront Resilience
Program
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USACE FLOOD RESILIENCY STUDY
Overview and Key Highlights

Port is local sponsor, seeking
assistance since 2012

Local and Federal Expertise

~5 years (subject to waiver), 50/50
cost share

Assess flooding under five sea level
rise curves, including 3 USACE curves
(low, medium, high) and two
additional State of California curves

Robust community and stakeholder
input

If USACE finds a Federal interest and
Congress authorizes a Project:

Design/construction of project
cost-shared 65% Federal, 35%
Local




USACE FLOOD RESILIENCY STUDY PROCESS

Develop, evaluate, refine, and narrow alternatives under consideration

0 Future Without Project (FWOP) - in process
(flood damages and consequences)

Detailed Economic Analysis

* National Economic Development (NED)
Account

* Regional Economic Development (RED)
Account

*  Other Social Effects (OSE)

*  Environmental Quality

e Problems, Opportunities, Objectives,
Constraints, and Considerations

(POOCCs)
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e Iterative Multi Step Alternative Formulation
* Initial Array
* Focused Array — We Are Here
* Final Array

° National Economic Development (NED)
Plan / Locally Preferred Plan (LPP)

e Tentatively Selected Plan (TSP)

e Feasibility Report and National
Environmental Policy Act (NEPA)



USACE FLOOD RESILIENCY STUDY ALTERNATIVES DEVELOPMENT PROCESS

We Are Here
SCOPING RISK DEVELOP I DEVELOP ALTERNATlVES FUTURE
ASSESSMENT STRATEGIES AND PROJECTS ADAPTATION
SEISMIC
MEASURES ( WATERFRONT \
RESILIENCE
MULTI-HAZARD RISK PROGRAM
ASSESSMENT
ALTERNATIVES Adapt Plan (5

FUTURE WITHOUT PROJECT >

Projects Recommended Proposition A
for Proposition A Funding Projects

FLOOD MEASURES

Integrated Feasibilit
FINAL NED / 2 L4

INITIAL ARRAY TSP Report and NEPA
ARRAY LPP Document @

FOCUSED ARRAY \ J

A 4

i < Community & Stakeholder Engagement + Environmental Consultation
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USACE FLOOD RESILIENCY STUDY MAJOR MILESTONES

Dates may be adjusted with Agency Technical Review recommendations

Future Without Project Winter 2020

NEPA Early Scoping August — October 2020
Focused Array Alternatives Winter 2020

Final Array Alternatives Early 2021

NEPA Notice of Intent Mid 2021

NED Plan / Locally Preferred Plan Mid 2021

Tentatively Selected Plan 2022
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Future Without Project

Condition
Purpose and Update

o
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FUTURE WITHOUT PROJECT (FWOP) CONDITION

Purpose
o Flood events will cause damages and o Account for all projects taken by the
impacts felt throughout the city, region Port or City in advance of a Federal
and beyond as sea level rises project which will impact flood risk (|e

Mission Rock, Pier 70, Potrero Point)

o The Flood Resiliency Study
will guantify damages and impacts to
determine the level of "Federal
Interest”

e There is a high likelihood of Federal
investment to prevent future damages
when the cost of mitigation actions
are less than the potential damage

©
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Future Without Project (FWOP) is which
all Federal actions are measured




COMPILE ROBUST INVENTORY OF ASSETS
FWOP —Step 1

Collaborated with City partners,
Port tenants and other
stakeholders to:

i
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Assign value to physical
infrastructure

Estimate impact of disruption
and downtime for businesses
and services

Evaluate vulnerability of each
asset to flood risk based on
water depth

Compile exhaustive

database of all assets within
the flood plain for use in the
planning model
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COMPILE ROBUST INVENTORY OF ASSETS Assets at risk include

more than:
FWOP —Step 1 40 miles of
roadway
e 25 miles of muni &
cable car track
* 5 miles of freight
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DETERMINE FLOOD SCENARIOS
FWOP — Step 2
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DETERMINE FLOOD SCENARIOS
Near Term/High Likelihood

* Areas that will flood earlier in the
study period carry more weight in
the flood damage assessment
because of their high likelihood of
flood risk in the near term
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DETERMINE FLOOD SCENARIOS

Long Term/Lower Likelihood

* Areas that will flood later in the
study period carry less weight in
the flood damage assessment
because of their low likelihood of
flood risk in the near term

* These assets are still important,
but the benefit to cost ratio to
protect these structures on an
individual basis will be lower
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PLANNING MODEL TO ANALYZE FWOP DAMAGES
FWOP — Step 3

Coastal Flood Scenarios

Damage by Structure
© Lessthan 10,000

$10,000 - $100,000
$100,000 - $1 Milion 2
1 Million - $10 Milion

Greater than $10 Million fg
:

Robust Asset Inventory

!

Planning Model
(Economic Damages)

== *DRAFT — work in progress 16
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COMPILE FLOOD DAMAGES TO USACE ACCOUNTS

USACE has several categories to classify damages, which all carry different weight
in selection of a flood risk mitigation plan:

NENLLEIRIL LTI Changes in the economic value of the national output of goods and
DIV LT I LI (NI 30) I services. NED effects are displayed in monetary values.

Environmental Non-monetary effects on ecological, cultural, and aesthetic resources
Quality (EQ) including the positive and adverse effects of ecosystem restoration plans.

Regional Economic Changes in property values, business revenue, employment, regional and
Development (RED) REEICRE AN Lo

) Other Social Effects Impacts to population distribution, health and safety, social connectedness,
E (OSE) economic vitality, community identity, and leisure and recreation.

i
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USE OF ACCOUNTS IN DEVELOPMENT OF PLAN RECOMMENDATIONS

Complete Plans Consider All Four Accounts Holistically

« All of the accounts are available to be used in comparison of complete plans through evaluation
against the FWOP baseline, but the NED account is the only account used for determination of
the benefit-to-cost ratio, such that it is desirable from a local perspective to count as many
USACE policy compliant damages in the NED account as possible to maximize Federal funding.

* While not all damages will be recognized in the NED account, the City will leverage the
other accounts (RED and OSE) to inform the Locally Preferred Plan (LPP).

* Various metrics are used to predict the quantitative impacts of the FWOP and the benefits of

O 6 O @ 0

Critical Disaster Open Space - - - Historic &
Facilities Response & Ecology Maritime Mobility Utilities Cultural

i »
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FUTURE WITHOUT PROJECT (FWOP)

Summary
o The Future Without Project (FWOP) 0 The study is at the nexus of several issues
scenario effectively defines the size and that are new to USACE:
scope of a potential federal investment in
flood risk reduction for the San Francisco e Use of the computerized life-cycle
waterfront planning model (G2CRM)

Due to the complexity of the San Francisco * Application of future tidal flood
Waterfront and challenges with USACE damages which equate to frequent
technical tools, this milestone is delayed disruption of city function

The Port and USACE have been working making — updated USACE policy in
together to identify to accurately define development

the potential federal investment,

consistent with USACE rules, policies, and

guidelines

e * Integration of RED/OSE into decision
“PORT=
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Stakeholder Engagement

A community-driven process




COMMUNITY & STAKEHOLDER ENGAGEMENT OVERVIEW
Ongoing Engagement

The Port is proud to work with a diverse group of LBE, WBE, and MBE subcontractors to plan and
execute engagement, which has included:

eConnected with thousands of San Francisco residents at City wide neighborhood events
eCommunity meeting series in three waterfront geographies

eCasual "mixers" to engage key stakeholders and interested public

eDigital engagement

eYouth engagement

ePublic housing engagement

eQOver 100 presentations to neighborhood, business, community, and CAC groups along the
waterfront and citywide

eTargeted Port tenant engagement

i ePress
21
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STAKEHOLDER ENGAGEMENT HIGHLIGHTS

Ongoing engagement with City departments, local and regional agencies, resource
agencies, and more

— — — * The Interagency Coordinating
e e | Team, which is convened
: jointly by USACE and Port
staff, enables each agency to
partner in the Study

e A Cooperation and
Participating Resource Agency
Working Group (RAWG) was
established consisting of
representatives from the
USACE, the Port, and the
various State and Federal
agencies concerned with the
study area

22




COMMUNITY MEETINGS

Feedback via digital meetings on seismic and flood risk reduction measures
What we heard:

Amber Shipley (... e ' " ' o LN : .Understanding of the Cha||enges
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DIGITAL ENGAGEMENT HIGHLIGHTS

Feedback via Waterfront Resilience Story Maps and a Measures Explorer

Islais Creek

(Subarea 4-2)

—Oslobau 09075

FLOOD MEASURES:

Physical Infrastructure Ecological Infrastructure

Levees © Ecological Features

https://www.sfportresilience.com/planning-for-our-future
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To date, there have been
more than 100K page visits
across all Measure Explorer
and Story Maps pages

The top three measures with
the most page views: Levees,
Floodwalls, Seawalls

The top three Story Maps with
the most pages views: South
Beach, Aquatic Park,
Fisherman’s Wharf

The top three themes with the
most page views: Open
Space, Transportation,

Maritime
24
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Focused Array

Introduction and Overview



FOCUSED ARRAY ITERATION WORK

Subarea Material Development

« To support the Focused Array work, the
team developed material at a subarea
scale to provide detailed information on:

« Existing Conditions

« Assets and services

« Stakeholder priorities

* Flood and seismic hazards

« Risks and consequences

« Existing and proposed projects
« Measures and Approaches

in the entire project area which
includes both Port and City

i
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Relied on knowledge from City staff to
refine understanding of assets and
services in the City

Using an integrated team to develop
alternatives that address issues in an
integrated way - flooding and seismic

Public feedback informed goals, assets,

evaluation criteria to support a
transparent decision-making process

26



USACE FLOOD RESILIENCY STUDY AREA

Subareas support community prioritization and evaluation of conditions / measures

RO
CAOE
Ferry Building
Northeast R0
. Waterfront AR
er 31-3
Moy
MEQVSTPEH
Fisherman’s ¢
W
Wharf 4 N Pier 80

Aquatic Park Mission Creek

4-2
Islais Creek

27



SUBAREA PROFILES

Subarea Overviews

Subarea Profile

Heron’s Head
Subarea 4-5

Subarea Profile

Mission Rock
Subarea 3-3

* One of the many tools created
to support the development
of alternatives

All Subarea Profiles, POOCCs,

Subarea Profile

Aquatic Park

Subarea 1-1

SHORELINE TYPE: FLOOD RISK?: [ ]

Shoreline Instability: Tipping Point 38" above
Beach, Armored & Marsh: Not Assessed Elevation: high tide . .
SHORELINE TYPE: SEISMIC RISK": Filled lands with i ion Risk:
Shrenelnstab [ tes g v e Mot A an (0]0) ISK Frotiies 10r a
Not Assessed - ke ratual shoreline so Shoreline Structure Cosstaltiood | Timing
Engineered: Liquefaction Ri Vulnerability: .
prvepm Pl ecinect il supporied Not Assessed ke Not Assessed supareas are onitine
bulkhead walland wharf. Mastly orginl Shoreline Strud Subsurface Profile: Unique Conditions: 100-yr Flood Today
Shoreline | #rom the cary 1900s. Vulnerabili Mot Assessed - ey non-engineered fil | Restored idsl wetland ares, with o
Not As ulnerability originally classified as debris dike structures present High tide + 367 SLR | 2068 - 2101
Not Assessed - poten!
Armored & Beach: Liquefact
Rip rap revetment and beach backed by Not As due to age of stru SUBAREA DESCRIPTION
B e o e e L Subsurface profie: Unique Conditions: The Haror's Hesd subares primariy conssts of re Ziescrs Heron's ° ncliuagaes a ta on (0]6) an
Shoreline Nat Assessed - likely non-engineered fill, [ Fill over deep bay mud, hist Head Park, originally constructed a5 part of never-completsd
Vulner: shallow bay mud, with shallow rock piers, Unique Pier 50 partial construction of a new cargo terminal, “Pier 38,” and officially zoned
Not As ousaropping at Mission Rack (potartialy liquefiabl] loca =5 n industral area. t s ow home ta ntive plants and more than . . .
SubsaTac Profie: Tnique Conditio e suserapping (Misson £ 1005 spcis and one o e e wetnds onSn Fancc's seismic ris
NOT ASSESSED kel mon-enginesres | Unique snd vuinerst shoreline The EcoCenier st Heron's Head Park s the i
fil, interspersed s3nd and mug, year oid], beach ane SUBAREA DESCRIPTION Plat nam - Zero Net Energy Building in San Francisco, using
et e o rason The Mission & sustsinable or-site power, and wastewster sstems.Tre educatonal
28, and Crina communitycenter at the EcoCenter as well a the park walking

Mission Creek paths, bird watching, and ecosystem restoration activities are part of

spacez. The M a tea sustainabl

s e e o InC| Udes Commun|ty'

This shoreling within this subarea is primarily an embankm ent that is fronted by marsh or varying degress of rock protsction.
Incarporats z

SUBAREA DESCRIPTION

Park Mizsion Rock ¢ The primary pathways of floading are from overtopping over brosd stretches of mostly natural shoreline slong the nortnern . o, .
the M generations tr edge of Heron's Head Park and along the Indiz Bazin Shoreline to the south of this subarea. The wetiand area 3t Heron's
thatis The Subarea 3
Golde hardened edg
Frandi embankment with riprap armoring to protect the landward Chi -
ofere X *Evatuation ofscismic sk i arexs outsic of
There i a narrow flood pathway [on Terry Francois Boulevard) that cor
The = Higher Bay water levels would resut in overtopping along the entire N E
shoreline protection structures), but the western limits betwe 0pC) per
higher shoreline elevations. The breakwater wall supporting A i areas ovtide of et

Fisherman's Wharf providss shelter from wave hazards.

Watarfrent Reslience Program | Subarea Profile | Pags 174

Floading would intially occur at the sastern edge of this subar acnaris pravides iy the Cabforra Ocsan Prection Gaunci (0PC) per th Liely nd |

Pier. Flooding will occur as water levels excesd the lowsr-lying

Evaluation of seismic ris n this area s based on engineering jué  ~PORT=_ @

scanarias provides by the Caifaria Ocean Pratection Caunsi (0P per the I

‘Watarfront Resilience Proy

Subarea Profils | Paga 1615

i@
- 28

Waterfront Resilience Program | Subarea Profils | Page 1076
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PROBLEMS, OPPORTUNITIES, OBJECTIVES, CONSTRAINTS AND CONSIDERATIONS
Subarea Scale "POOCCs"

Te

Problems, Opportunitics, Objectives, Constraints,
Fisherman's Wharf

Subarea 1-;

Subarea Desaription

‘Subares 12 Fismerman's Whart

anes for the ses ficns and the Aquarium of the Bay. Pier 39 als
and the Blue & Gokl Fieet, which provides sigttseeing boat to
st et b ok Many restmurants, sicres, and sddiion:
Caifformie's topvisior

Problems, Opportunitics, Objectives, Constraints, and Ce
Ferry Building

Subarea 2-2

Suberes 2-2 Femry Building.

et snd s e g g oo
remctelywculd be iz

due to GOVIDF3.
The subsres cre-mile shorsline is antinety anginesred and incluces:

Gasingnole's, Fier 35 garage [Semweil Lot 311), the Fort haro
riety of commencisl sares, fish aroceszing. and induzrial’

Fier 45 docks histark vesse’s, incuding e Jeremiah O'Srien |
remeins ey mrkime ot wth mocem i procsng o
with actue berth: slong Shec B anc . Sher Cand e

in a 4~ fire on Moy 23, 2020, Pier 45 = uwnnmlnm:

iar 45, ocated near the base of Biar 45, incudes tne Fi
restaurants m.cugmamoo Aliotoy, and Taranting's, ab
Strest Fier and Fier = tn Scome's restzurant, andal

i e et s P Cres tarars st e 4
inchude & ferry terminal for the San Francsco Bay Ferry. which
tam mmmmnmnmu shoreline acoesz aress, ands

mu:ymlv.@ellrr::nu'mﬁ There ot Say Arzs
2 Lunch cessitie Transter Syztem tnat connects 2 wooce
L T ———
a1, e aver, o Crop S it 2 kayak or canoe, os wel 8
ey Water Trai bast munch sre corage racks with raam a2
shortterm uze to sxcicre Fier 35

. hizoric piers.
Langmarks of thiz subsres include the Centrel Embarcaders Hstaric T
Hational Register. In 204E, #wes named one of Amero's 11 most en
Historic Freservation. This annusi st icentifies the raticn's architectu
irenaratie darage. Loz or demags of the Farry Buding the ssjacer
imact the arew's historic cistrict, sfecting tourzm and posentislly ler

Fier & s riiate and serves e 2ot of Sa Franciz e
2Ex,

D L2 o7 PUDIiC TUNCHNS T DURNERCE Of Fers L5,
Berpice History interpretive waik, and office space. Fier 3 ian oper-s
Public acces:. The Fier 24 Arnex houses the Pier 24 Frotography art ©
Across from the Fey Buiding, Embarcaders Fizzn, with &5 Vailancou

ity s the Eay. It cormects the Emarcacera ang Mark

‘Watertrant Reciienc

Problems, Opportunities, Objectives, Constr

s, and Considerations

Islais Creek
Subarea 4-2

Subarea 4-2: Iskais Creek.

Islais Creek (Subarsa 4-2) covers 3 larga portion of the

eighborhoods surrounding Islais Creek. It includes
the industrial zone surrounding the western portion of
Islais Greek, lslais Craek Channel, and the northern
saction of the Bayview Hunters Point neighborhaad
nerth of Palou Avznus

The ares contains seversl key infrastructure assets,
including the Southeast Wastewater Treatment Plant,
25 well as multiple transportation storage,
maintenanes, and operation faciltie: that sarve the
entire ity.

The Southeast Wastewater Treatment Plant is San
Francisce's largast wastewater facilty. It is respansible
for treating flows from the City's Bayside in addition to
miner faws fram Daly City and Briskans. The
Southzazt Trestmant Plant operate: 24 heurs 3 day,

365 days 2 year, and serves about two-thirds Of San Francisco residents, or over 550,000 paople s of 2016. Neighborhoods

served by the plant include the Marina, Fi

Valley..

‘ancial District, South of Market Ares, Mission, Hunters Point, and Visitacion

mant Plant.

ual wastewa city s processed by the Southeast Traa

tewater and stormwater are transported through a network uf(r-niuun and storage facilities, sewers, and five high-

capacity pump stations prior 1o reaching the Southeast 3 gischarged

10 the Bay through an offshor outfalln
Disaster response
the Auxilary Water Supply System or AWSS),are in the subarea. The EFWS is supplied by the local potable water system
and saltwater from San Francisco Bay and distributed uia a separate pipe network from the potable water systems.

e

Pier 20.

ssets, such as fire stations and hydrants of the Emergancy Firefighting Water System (EFWS; also known

oftne3rs commereisl diztrict Third Strase, inclusing the

Muni T-Third Light Rail Line Muni T-Line], s 3 critical north-south transportation route for 8ayview residents. Third Strest
and the Muni T-Line cross Istais Creek along the Third Straet Bridge. The other roadway crossing over Islais Craek i llinois

Straet, via the linois Strest Bridgs. The llinois Strest Bridge primary serves 1o provide railr
Piers 9095, while 350 relieving congestion on Third Street. lingis Stree

d:3nd heavy ruck access to
opart of the

d the linois Street Bridgs are

Ciny's disaster respanse system.

Within the Isiais Cragk inlet, the shoreling is primarily enginaerad, but small strips of
theinlet and the infand developed arsas. Some of thess areas are designated as

The City recaived funding from Caft

cural shoraline are located betwaen
< with public shoraling and trail access.

0 deuslop stravsgies to sddras: o3 levsl riss and cozstal Aooding adjacent to leizi:

Craek thraugh the Isisis Crask Adaptation Strategy. The projact will daw!\ﬂp nearterm resilienca meazurss, mid-term

adaptation, and a lang-range vision for the llais Creek

horei aceess an habitat, and 350 communt resilence n ejon g neghborhoss. s Creek & s cluded n

the Part and U.S. Army Corps o Enginears Flood Study, which s analyzing flood risks along San Francisco’s

The Islais Crask channel iz 2126 part ofthe Port of San Francizeo Pisrs S0-96 Maritime Ees-industris| Stratzgy [
Industrial Cantar), which is ganerally Bounded by 25¢n Strast on the norh, linais Strast an the wazt and Cargs Wy

side shorsline.

ime Eco-

onthe

South. The Port defines the Marfime Eco-industrial Center a5 an area that co-locates maritime industrial uses to enable

Watariront Resilience Program | POOCC | Subares 4-2 siais Craek | Page 1077

FN W —

snemarz et | Foge L otT

Longer, more detailed
document required by USACE
effort to inform subarea scale
alternatives development

Informed by City department
engagement, community
meetings, events and advisory
group discussions, City and
Port plans and policies and
direct review and input from
Port staff
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FLOOD MEASURES

Draft flood improvements under consideration by the Port

73 Levees Seawalls Raised Marine Tide Gates
‘B Structures
>
e
a
HBea e 1, .
Floodwalls Breakwaters Building Deployables
Adaptations
o
O
e Ecological Marine Ecological Aquatic Ecological
0 Structures Features Habitat Shorelines

i
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EMBARCADERO SEAWALL SEISMIC MEASURES

Draft seismic improvements under consideration by the Port

Shoreline
Stabilization

(%]

w [ | 4

é Nearshore Landside Drilled Shafts Super Bulkhead

8 Buttress Buttress Wharf

=

L2 o3 _ e For each seismic measure:

§, Lo 3 e [ * Preliminary Engineering

L r .

i Q °

3 S s Cost Estlmates .
Liquefaction Bulkhead e Construction Production Rates
Mitigation Wharf Retrofits * Construction Impacts

i
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Feasibility
Adaptation for Sea Level Rise
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FOCUSED ARRAY THEMES

Introduction and Overview by Measure Classes

RS RS
ECQLOGICAL ASSETS AND SERVICES HISTORICA’T AND CULTURAL « Atheme is a planning tool to
TG L spark brainstorming of
N A o R o alternatives
£ : * Atheme can serve as an
LA®, PO, alternative that addresses a
TRANSPORTATION MOBILITY COMMUNITY COHESIVENESS set of specific issues and
INFRASTRUCTURE R >EL 07 5P
LRy I S illuminate trade-offs
‘ S = * Some themes work better in
certain locations and not as
L1, L1, i i
SEISMIC DISASTER RESPONSE NON STRUCTURAL well or atallin other locations
a2 ’, * Themes may include ideas
8 N6 L g that also address issues from
\it ’ 7
. other themes
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OVERALL KEY FINDINGS FROM FOCUSED ARRAY DEVELOPMENT

"""""

PIERS NON-STRUCTURAL MEASURES

The piers are not likely to The approaches for flood USACE policy requires the

be included in the federal risk reduction at the consideration of non-structural

interest because the NED creeks are very measures, such as relocation,

cost benefit ratio for most challenging due to waterproofing, ring walls and

of these assets will likely combined flood risk and structure elevation increases for
i not meet required the presence of low-lying assets, and local policies and

thresholds bridges zoning 34

-
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OVERALL KEY FINDINGS FROM FOCUSED ARRAY DEVELOPMENT

‘VABVAL" L‘VAA‘VAL‘VABVAL‘EL‘EL‘EL‘VA L‘VAL
NV ‘VAL‘ VAL‘EL‘VAL‘VAL‘HL‘VAL‘VABVAL‘ EHV

mm |IIIII|||||||||||| |||‘ h

"ECOLOGICAL ADAPTATION ZONE " LEVEL OF FLOOD

ENHANCEMENTS In many areas of the PROTECTION
Ecological enhancements waterfront, there is a The Port, City and USACE
to structural measures are narrow space within which need to establish a desired
broadly applicable to place flood measures, level of flood protection to
) requiring work in the road further inform the Flood
i throughout the waterfront or the Bay or both Resiliency Study
35
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OVERALL KEY FINDINGS FROM FOCUSED ARRAY DEVELOPMENT

INTEGRATED CONSTRUCTION

An integrated alternatives A significant amount of the Many of the flood risk
process that combines flood risk is inland of the Port’s reduction approaches will
bpth seismic apd f!qod jurisdiction and engagement require large construction
risk measures is critical for and partnership with City areas and at least
_most of the San Francisco departments has been and will temporary disruption
i Waterfront remain critical
~PORT._ 36



MEASURES KEY FINDINGS
Structural Measures / Northern Waterfront

0] 2500’ N

Embarcadero identified measures include:

- Raised Wharves and Bulkhead Buildings
- New Bayward Seawall

e CYy . .
: / S ‘ - Raised roadway along entire Embarcadero
\@\\“EE /szs 3032 i S - Raised Pathway along entire Embarcadero + raised roadway
25 e / ! T~ . . .
£ e Brea:ie%ater / SN in front of Ferry Building only

/) | - Ecological Seawall, ecological tide pools, native vegetated
: terraces

- Tidal Gates and Barriers
- Raised roadways/ Raised pathway / Earthen levee

°
8
----- &

----- FUTURE DESIGN PHASES ‘ Y Tldal Gates 37



MEASURES KEY FINDINGS
Structural Measures / Southern Waterfront

0] 2500’ N

/

Piers 80/94/96
- fheg, identified measures
/’ e include:
I "7 - Raised features

- Raised wharves
- Ecological improvements

B e 8l

Mission Bay identified

B measures include: | , ~
& - Levee with revetment L S Boneakwateras
- Raised pathway / Raised features 4 4
- Native, Vegetated Terraces

/

 REACH 4

¥ Pier 92 identified
measures include:

Islais Creek identified measures
include:

- Tidal gates and barriers
- Raised bridges

N e ISy - Raised pathways / Raised features

----- FUTURE DESIGN PHASES ‘ Y Tldal Gates 38

- Raised pathway
- Raised features
- Earthen levees




MEASURES KEY FINDINGS

Non-Structural Measures

Considerations :

- Ground improvements may be required for future development and to
maintain existing uses

- Piers may not be covered by federal interest / NED

- Zoning, raising structures, water-proofing and relocating assets and services
- Site specific measures at high consequence assets (Muni Portal, BART)

Vay
Mess . Ve,
Y vy, Ty

I POLICY CONSIDERATION, INCLUDING
STRUCTURE RELOCATION AND REMOVAL

* Raised Bridges




MEASURES KEY FINDINGS

Non-Structural Measures

Embarcadero policy considerations:
- Pier-specific strategies needed; piers may
not be included in federal interest for an NED
plan.

- Elevating structures (bulkhead buildings,
Piers, Parks)

- Dry floodproofing (bulkhead buildings

and piers)

Vay
Nesg, Ve,
3

I POLICY CONSIDERATION, INCLUDING
STRUCTURE RELOCATION AND REMOVAL

* Raised Bridges

1y

Islais Creek policy considerations:
- Elevate Bridges across the creek

- Dry floodproofing Buildings around
Islais Creek

- Ground Improvement on bay-fill piers

/ | /
/ | /
/ - Z~\ -
i o \
F2gg / A e
Lo L el /



MEASURES KEY FINDINGS
Ecological Measures / Northern Waterfront

Fisherman's Wharf Embarcadero Ecological

Ecological Measures: Measures:

- Vegetated Terraces at Pier 39 - Vegetated Terraces at Rincon Park

- Beach nourishment at Aquatic - Ecological enhancements of the seawall

Park along the Embarcadero

- Ecological enhancement of the

breakwater between Pier 45 and

Pier 39
Mission Creek Ecological
Measures:

\\ - Combination of vegetated terraces and

stepped slopes around the creek

“1 Structural Measures Ecologlcal I

- I Enhancements:
~ 1 _Tide pools units

' ” LT L TN Se T X7 AT =] - Textured concrete

7 "—"ECOLOGICAL MEASURES T~ A NS TSI T L AT - Shellfish reefs

L1 1ECOLOGICAL ENHANCEMENTS' S T Vegetated revetments




MEASURES KEY FINDINGS

Ecological Measures / Southern Waterfront

Central Waterfront

ECOIOg'ca_I Measures: Piers 80/94/96 Ecological
- Combination of beaches and
Measures:

vegetated revetments bayward T

at Bayfront Park and Pier 70 - Combination of stepped slopes and
vegetated revetments softening the

edges at Warm Water Cove, Pier 94

wetlands and Heron's Head.

- Ecological enhancements of Pier

80/94/96

Structural Measures

|
I
Ecological Enhancements: '
- Tide pools units \
( - Textured concrete | \ — - —
- Shellfish reefs W Islais Creek Ecological
-V \
egetated revetments Measures:

v , Wigr ity S A - Stepped slopes reshaping the
J - ECOLOGICAL MEASURES Wi Sl ccography of Islais Creek
_ "':‘- ECOLOGICAL ENHANCEMENTS ' N LA/ s :

\3\

\




TRENDS TO INFORM FINAL ARRAY

Embarcadero:

A combination of hard edges
and structural systems
ecologically enhanced,

located within the array
between Embarcadero and

nearshore

Piers:

Policy considerations and
flood risk reduction at
bulkhead wharves and
bulkhead buildings

Central Waterfront: 0 2500 N

Ecological soft edge
combined with a raised
edges protecting inland
assets and parkway/pathway
for entire length of
waterfront

4 /
LCHI P reack 4

Mission Creek:

Ecological soft edge ¢ =B Islais Creek:

combined with a raised Protecting the maritime

pathway protecting inland uses by raising the edges
assets, raising bridges o and softening the back of

‘ the creek



Key Considerations for Port
Commission Input
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KEY CONSIDERATIONS FOR PORT COMMISSION INPUT ON FOCUSED ARRAY

Historic Piers

— * If successful, the Flood Resiliency
Study will result in Federal funding
for a coastal flood protection project
to protect San Francisco from
flooding and sea level rise, subject to

a benefit cost ratio that determines a
Federal Interest

* As Port staff who are participating in
the PDT advance this analysis with
USACE, are there any objectives and
guidance from the Port Commission
we should consider in relation to
historic piers?

* There remain other investment
strategies — including pier
rehabilitation and floodproofing
individual piers — that can allow the
piers to function through much of
this century

SAN FRANCISCO

~PORT=




KEY CONSIDERATIONS FOR PORT COMMISSION INPUT ON FOCUSED ARRAY

Non-Structural Measures

~PORT=

SAN FRANCISCO

In addition to evaluation of structural
and ecological measures, USACE
requires that alternatives

include policy measures, such as
building code requirements to flood
proof or elevate buildings in a flood
plain, building or asset relocations,
and coastal setback limits

As the PDT advances the analysis of
non-structural measures, are there
any objectives and guidance from
the Port Commission that the team
should consider?

For instance, in addition to core
maritime functions that must
remain at the water’s edge, are
there other specific functions that
cannot be moved upland?

46




KEY CONSIDERATIONS FOR PORT COMMISSION INPUT ON FOCUSED ARRAY

Ecological Measures and Enhancements

SAN FRANCISCO

While parts of the Port’s
waterfront are human-made and
include steep and often

vertical slopes, the Resilience
team has identified that are
potential ecological enhancements
that can improve Bay habitat along
most of the Port’s waterfront

We are pursuing a pilot called the
Ecological Seawall Pilot Project
to test this approach

Is ecological enhancement along
the Seawall and in the creeks an
important value to the Port
Commission?

47



KEY CONSIDERATIONS FOR PORT COMMISSION INPUT ON FOCUSED ARRAY

Seismic and Flood Protection

* Staff has been operating on the
assumption that it is better to build
projects that increase seismic safety
and provide future flood protection,
wherever possible or having the
seismic safety alternatives serve as a
foundation for future actions to
reduce future flood risk

* Port staff will also be evaluating this
objective as we develop Proposition
A project alternatives for
Commission consideration early
next year

* When staff presents Proposition A
alternatives, we will share any
tradeoffs associated with this
approach compared with options
that focus primarily on seismic
safety

48
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NEXT STEPS

Finalize Future Without Project analysis and ..Continue iterative alternatives development

policy compliance reviews and evaluation, informed by technical
studies and stakeholder input

Refine and revise POOCCs based on input @ Commission engagement through a
received from Port Commission and series of meetings in January, February,
stakeholders and March to gain strategic direction

i,

Ongoing community and stakeholder engagement

i
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Thank You!

Kelley Capone, Matthew Wickens, and Lindy Lowe
Port of San Francisco

kelley.capone@sfport.com, ;'
matthew.wickens@sfport.com, lindy.lowe@sfport.com 4
sfport.com v
- o ‘:!Jz_‘ .
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