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SEISMIC & FLOOD RISK TO THE SF WATERFRONT

10

As we shared at the BPC Spring Summit, SF faces earthquake & flood risk today, increasing over time:

Recology – Pier 96

Embarcadero, 1906 – Near Pier 27

Future floodplain: 40+ miles of road, 13,500 residents (58% people of color), wastewater 
system serving 580,000 residents, 360,000 regional commuters, 25+ miles of MUNI track

Current Earthquake Risk: Shoreline failure due to lateral spreading from the Bay Bridge 
north and San Francisco’s maritme terminals at Pier 80 and 94-96.



City and County of SF 10 Year Capital Plan Funding 
Overview FY22-31 - $38 billion through 2031

General 
Fund
3%

G.O. Bonds
17%

Other Debt
25%

Federal, 
State, Other

55%

Funding Sources - All Depts

The 10-Year Capital Plan has helped 
build confidence:

• $6 billion in GO Bond voter 
approvals since 2008

• $2 billion in the last two years

• SFMTA GO Bond failed to reach 2/3 
threshold in June 2022

• Considering how to add resilience 
to the 10 Year Capital Plan



Federal Advocacy

FUNDING AND FINANCE 

Benefit Cost and Discount Rate Reform

• SF working with other cities to advocate for a simpler, more equitable federal grant process, particularly for 
projects under $10 million.

• OMB 7% discount rate is a relic of the early 1990s. Discounting future project benefits is exactly the kind of 
thinking that got us into the climate crisis.

• Replace complex benefit cost analysis with simpler measures of cost-effectiveness. Would the federal 
government spend less predisaster than after a disaster. Can a project cost-effectively deliver environmental, 
mobility, resilience, and equity benefits?

• Independent analysis of FEMA predisaster programs may be published shortly.

Contact brian.strong@sfgov.org and brad.benson@sfport.com to join this advocacy.

mailto:brian.strong@sfgov.org
mailto:brad.benson@sfport.com


Mark’s Wrong Numbers: 4 Scenarios for the Annual Cost Per Parcel for the 9 County 
Bay Area for SLR Adaptation
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								Low Cost Per Meter per Kilometer		Equivalent Cost Per Mile		High Cost Per Meter per Kilometer		Equivalent Cost Per Mile

						USACE landform		5,300,000		8,534,622		13,200,000		21,256,039

						GHD/GTC Wall		24,500,000		39,452,496		495,500,000		797,906,602

								bay frontage

								kilometers		miles

						UC study		967		600.507

												23,691,500,000





SCV

						8000		10% engineering				9000		10% engineering

				43,220,811		28,525,735		31,378,309				25,356,209		27,891,830



				91,202,000		60,193,320		66,212,652				53,505,173		58,855,691



				109,909,655		72,540,372		79,794,410				64,480,331		70,928,364

								9000		linear feet

								91201000		Total bid cost

								10,133		cost per linear foot

								53,504,587		cost per mile





Hamilton

								11800		linear feet

								351000000		cost

								29,746		cost per linear foot

								157,057,627.12		per mile





DGS

												dgs

												jan

										2005		4339				1.8785434432

										2016		6106				1.3349164756

										2019		6684				1.2194793537

										2020		6995				1.1652609006

										2022		8151





Comparison

								Mark's Wrong Numbers: 4 Scenarios for the Annual Cost Per Parcel for the 9 County Bay Area for Sea Level Rise Mitigation

								Source of estimate		ACOE/Silicon Valley Water Alviso Project (2022 $)		Hamilton Field Horizontal Levee Project (2005 $)		UC Berkely study for all of San Francisco Bay (2016 $)		Bridging the Gap - Funding Sea Level Rise Adaptation in the Bay Area (2019 $)

								Total Project Cost (low bid in SSFBSP project)		                    545,000,000 		351,000,000		77,000,000,000		not applicable

								Linear feet of project		                               21,120 		11,800		4,308,480		not applicable

								Cost per linear foot		                               25,805 		29,746		17,872		5,800

								Cost per mile		                    136,250,000 		157,057,627		94,362,745		30,624,000

								Cost per mile adjusted by DGS to 2022 $		                    158,766,798 		295,039,576		125,966,383		37,345,336

								Total cost for entire Bay Area (assuming 816 linear miles of Bay front)		            129,553,706,934 		240,752,293,711		102,788,568,621		30,473,793,953

								Annual debt service cost per parcel if funded by 30 year bond		                                 4,214 		7,831		3,343		991

								Notes		Project broke ground on April 14, 2022		Source: San Francisco Bay Restoration Authority		Source: Choosing a Future Shoreline for the San Francisco Bay: Strategic Coastal Adaptation Insights from Cost Estimation, Journal of Marine Science and Engineering, September, 2017		BCDC study of potential cost of SLR adpatation for the Bay Area









										Shoreline B is 		1314		km



												816.481494		0.621371



								GGB to Six flags		42.5

								Six flags to Oakland arena		49

								Oakland arena to tesla		43

								Tesla to computer history		13

								computer history to ggb		40

										187.5





Cost per parcel for ART altrnat

										Scenario

										MTC/ABAG		3.3 feet of SLR		6.6 feet of SLR

								Estimated cost		19,700,000,000		40,000,000,000		147,000,000,000										Notes

								Term of bond issue (years)		30		30		30

								Interest rate on bond issue		4.00%		4.00%		4.00%										use debt appraoch on cost

								Annual debt service		1,139,252,953		2,313,203,965		8,501,024,573

								Total taxable parcels in 9 county Bay Area		1,956,208		1,956,208		1,956,208										consider ssf bay bid blow up

								Annual cost per parcel		582		1,182		4,346

								Annual cost per parcel with 50% Federal grant funding (best case)		291		591		2,173										hamilton cannot be rejected



																								loss of infrastructure as well as parcel cost

																								economic impact of periodic loss of transportation corridors

																								importance of deep dive on cost for region

																								16 k vill in 2004

																								page 27 logisitcs and scalability

																								grant funding needs to be scalable. Billions

																								we need a whole new Federal grant mechanism.







Social Equity: West Oakland Compared with Facebook on Measure AA

Facebook
• Estimated 0.3 parcels/acre

• Approximately 135 acres
• Approximately 40 parcels

• Roughly $4 in taxes per acre
• Roughly $540 in annual Measure 

AA taxes

West Oakland
• Estimated 9.6 parcels/acre

• Approximately 4,160 acres
• Approximately 39,940 parcels

• Roughly $108 in taxes per acre
• Roughly $479,200 in annual 

Measure AA taxes

 In June 2016, Measure AA adopted a $12 per year parcel tax earmarked for the 
restoration of wetlands surrounding the San Francisco Bay

 As the tax is levied on a per-parcel basis, various sub-regions of the Bay Area can 
pay differing amounts of taxes per acre based on the size of respective parcels



Potential Material Required for Horizontal Levies in the Bay

Cubic yards of 
material per 
linear mile (2) 600 900 1,200                    Notes

40,000             24,000,000      36,000,000             48,000,000           
Low end of material per cubic mile without habitat slope 
enhancement

60,000             36,000,000      54,000,000             72,000,000           
Reflects minimum 50% increase in material required for habitat 
slope enhancement at low end of range

85,000             51,000,000      76,500,000             102,000,000         
High end of material per cubic mile without habitat slope 
enhancement

127,500           76,500,000      114,750,000           153,000,000         
Reflects minimum 50% increase in material required for habitat 
slope enhancement at high end of range

(2) Source of estimates: Very rough estimates by ESA.

(1) Source of range for linear miles of bay front: Journal of Marine Sciene and Engineering, September, 2017. "Choosing a Future Shoreline 
for the San Francisco Bay: Strategic Coastal Adaptation Insights from Cost Estimation", Daniella Hirschfeld and Kristina E. Hill

Linear Miles of Bay Front to be Protected (1)

Google Maps shows about 180 miles for a drive around the Bay.


Sheet1

						Estimate of Total Material Required for Horizontal Levees in Bay Area

								Linear Miles of Bay Front to be Protected (1)

						Cubic yards of material per linear mile (2)		600		900		1,200		Notes

						40,000		24,000,000		36,000,000		48,000,000		Low end of material per cubic mile without habitat slope enhancement

						60,000		36,000,000		54,000,000		72,000,000		Reflects minimum 50% increase in material required for habitat slope enhancement at low end of range

						85,000		51,000,000		76,500,000		102,000,000		High end of material per cubic mile without habitat slope enhancement

						127,500		76,500,000		114,750,000		153,000,000		Reflects minimum 50% increase in material required for habitat slope enhancement at high end of range

						(1) Source of range for linear miles of bay front: Journal of Marine Sciene and Engineering, September, 2017. "Choosing a Future Shoreline for the San Francisco Bay: Strategic Coastal Adaptation Insights from Cost Estimation", Daniella Hirschfeld and Kristina E. Hill

						(2) Source of estimates: Very rough estimates by ESA.







Sales Tax is Regressive



Gas Tax Is Regressive



Social Equity is a Design Criteria
• California requires a 2/3 vote for 

most form of tax increases
• Utility rates require a majority 

protest process under Prop 218
• Prop 218 mandates that costs be 

allocated to ratepayers solely based 
on “cost of service”

• If our “best case” with 50% grant 
funding is $500/parcel, what are 
our chances of success at the 
ballot?

• At $500/parcel the exaction from 
West Oakland would be 
approximately $20 million/year

• Compared to Facebook at 
$20,000/year

• The scale of climate change makes 
social equity in funding key to 
project feasibility

Remember the “Yellow Vests” in France?



Now – Some Good News: Unprecedented 
Grant Funding for Resilience
• Federal

• $373 billion in the IRA, much of it 
for grant funding for resilience

• FEMA BRIC
• EPA
• NOAA
• ACOE

• “Capacity building” can now be 
grant funded

• Capacity building means all the 
collaborative work between multiple 
stakeholders it takes to bring a 
project out of the ground

• State
• $54 billion in FY 23 budget (but 

not all allocated for FY 23
• Coastal Conservancy
• OPR
• DWR
• CalFire
• Multiple other State agencies

• “Capacity building” can now be 
grant funded at the State level too

One caveat: many of the grant programs are brand new. 
Responsible grant making public entities are developing
their programs now



Grant Funding and Social Equity in Resilience
• Can grant funding be used to address social equity 

issues in funding resilience?
• Prioritize grant funding for socially vulnerable communities 

(example: Measure W in Los Angeles County)
• FEMA BRIC applications require use of CDC SVI map 

(“socially vulnerable index”)
• Many State grants give priority to DAC’s



Bay Planning Coalition 
Fall Summit 

Amy Hutzel
Executive Officer

September 30, 2022



• Five Year Plan
• Articulate Vision
• Identify Goals & Measurable Objectives

2023 – 2027 Strategic Plan

Plan Context
• Addressing Inequity
• Climate Crisis
• Funding

Key Strategies
• Implement Existing State and Regional Plans
• Accelerate Action 
• Build Capacity and Invest in Meaningful Engagement

Goal 1: Prioritize Equity

Goal 2: Enjoy the Coast

Goal 3: Protect & Restore the Coast

Goal 4: Climate Ready 

Goal 5: Organizational Goals 



State Coastal Conservancy Funding
FY 2022-23 Funding
• $350m for Coastal Resilience
• $120m for Climate Ready Program for nature-based sea level rise resilience                              

($30m to go to SF Bay Area)
• $50m to support acquisitions that advance nature-based solutions
• $37.5m to protect communities and natural resources from sea- level rise
• $11m for SF Bay Wetlands projects
• $10m for Wildfire Resilience
• $19.9m of Prop 68
• $36m for EBRPD for the Point Molate open space acquisition and clean up 
• Several specific legislative priority projects

Anticipated in FY 23/24 Budget
• $150m - Coastal Resilience

Approx. $700 million in FY 22/23



Integrated Climate Adaptation 
and Resiliency Program

Sloane Viola, Council Program Manager



About ICARP
Coordination and alignment of California’s 
resiliency policy
• Council & Coordination
• Fifth Climate Change Assessment
• Climate Services
• Investment Programs

• Adaptation Planning
• Regional Resilience
• Extreme Heat & Community 

Resilience

https://opr.ca.gov/docs/20220425-ICARP_Impact_Report.pdf

https://opr.ca.gov/climate/icarp/tac/index.html
https://opr.ca.gov/climate/icarp/climate-assessment/
https://opr.ca.gov/climate/icarp/services.html
https://opr.ca.gov/climate/icarp/grants/
https://opr.ca.gov/docs/20220425-ICARP_Impact_Report.pdf


Investment Programs
https://opr.ca.gov/climate/icarp/grants/



Adaptation Planning Grant Program
• ICARP received $25M in the state budget to fund a Climate Adaptation 

and Resilience Planning Grant Program (Adaptation Planning Grant 
Program).

• Funding aims to:

• fill local, regional, and tribal planning funding needs

• provide communities the resources to identify climate resilience priorities, 
and

• support the development of a pipeline of climate resilient infrastructure 
projects across the state.

• Status: Draft Guidelines released! Public comment available through Oct 
21st

https://opr.ca.gov/climate/icarp/grants/adaptation-planning-grant.html


Key Program 
Priorities
• Support equitable outcomes

• Support much-needed 
integrated infrastructure 
planning to achieve 
community resilience

• Help communities plan for 
and respond to multiple 
climate risks simultaneously

• Build community planning 
and capacity



Regional Resilience Grant Program
• ICARP received $250M in the 2021 Climate Budget to fund a Regional 

Resilience Planning & Implementation Grant Program. Funding aims to:

• Support local, regional, and tribal entities' regional-scale climate 
resilience solutions.

• Support regions in advancing resilience through three major activities, 
capacity-building, planning and project implementation.

• At least $12.5M of Round 1’s $25M in funding will support regional 
adaptation planning and action plans

• Status: Engagement summary will be published with our Oct 7 TAC 
meeting materials, draft Guidelines to follow this fall.

https://opr.ca.gov/meetings/tac/2022-03-25/docs/20220325-Item6_Resilience_Metrics_White_Paper.pdf


Key Program 
Priorities
• Support regional projects 

aligned with ICARP priorities 
that reduce climate risks from 
wildfire, sea level rise, drought, 
flood, increasing 
temperatures, and extreme 
heat events.

• Support projects or actions 
that address the greatest 
climate risks in the region, 
particularly in the most 
vulnerable communities.



Extreme Heat and 
Community Resilience 
Grant Program

• ICARP received $125M to fund the Extreme Heat 
and Community Resilience Grant Program. Funding 
aims to:

• Build capacity for heat action planning in the 
most heat-burdened communities by investing in 
local, regional, and tribal heat reduction and 
mitigation efforts

• Support implementation of the California Extreme 
Heat Action Plan, the state’s all-of-government 
approach to building a more heat-resilient 
California for All

• Status: Stay tuned! Stakeholder engagement will 
kick off in early 2023 to inform the draft Guidelines.

https://resources.ca.gov/-/media/CNRA-Website/Files/Initiatives/Climate-Resilience/2022-Final-Extreme-Heat-Action-Plan.pdf


SGC’s Community Assistance for 
Climate Equity

Regional Climate Collaboratives applications due Oct. 7th

https://sgc.ca.gov/programs/cace/


Funding Resources



Adaptation Clearinghouse –
resilientCA.org
• Data, tools, case studies, 

best practices
• Adaptation Planning Guide
• Investing in Adaptation

https://resilientca.org/
https://resilientca.org/topics/investing-in-adaptation/


Resilience Funding & Financing Gantt Chart

https://resilientca.org/topics/investing-in-adaptation/


OPR Federal Grants Resources

https://opr.ca.gov/sch/federal-grants/


State Grants Portal – grants.ca.gov

https://www.grants.ca.gov/


Thank you!
Sloane Viola

Sloane.Viola@opr.ca.gov

Stay in the Loop!
ICARP Newsletter Sign Up

Text ICARP to 22828 to join the 
newsletter & announcements email list

Email icarp@opr.ca.gov for general 
inquiries

https://visitor.r20.constantcontact.com/manage/optin?v=001CnSfPwTFppayjlK2qgl4EsXU1DzmZjCEMWa0rJi2o4ZytV_VtHW9272Vm67lSCe8taaj0p9lPtC6tLu9rc7mbmtwBSauc26iFWOph_wC7icmQa2L0IpBjX3hkYysLUnvpdDr2sYQY3g-Vkk5xyyzzg%3D%3D
mailto:icarp@opr.ca.gov


Laura Kennedy
Principal, Business Development Leader 

Woodard & Curran
President

Bay Planning Coalition

CLOSING
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