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* Recap of December 2021 S/CAP Ad Hoc Meeting

* Climate Impacts
— Impacts of Wildfires

 Marshall Burke and Michael Wara, Woods Institute for the
Environment, Stanford University

— Wildfire Protection Programs Update
— Overview of Sea Level Rise

* Jeremy Lowe, San Francisco Estuary Institute
— Sea Level Rise Vulnerability Assessment

e Discussion
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12/9/21 S/CAP Ad Hoc Committee Meeting

e 24 Questions, covering the following themes:
— How can the City encourage active transportation (walking, biking, transit)?
— How can the City make bicycling safer?
— What assumptions are the City making about commuters?
— Have you studied land use and housing preferences?

e 24 Comments, covering the following themes:
— Provide viable alternatives to driving
— Safety is biggest barrier to more people biking
— Apply lessons learned from Safe Routes to Schools to all residents
— S/CAP needs to be brought into every major decision City Council makes
— The city needs both affordable and mixed-income housing
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Impacts of Wildfires

Marshall Burke
Associate Professor, Department of Earth System Science
deputy director, Center on Food Security and the Environment

center fellow, Freeman Spogli Institute for International Studies
Stanford University

Michael Wara
Director, Climate and Energy Policy Program
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senior research scholar, Woods Institute for the Environment
Stanford University
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1. Dramatic increase in ambient smoke exposures over last 15 years

2006 - 2008 2016-2018

Predicted increase in mean
PM, s from smoke (ug/m3)
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Smoke now half of annual air pollution in most of northern CA!

Burke et al 2021



2. Large negative consequences that extend beyond health

Excess preterm births

a. Excess preterm births by year

3,000

2,500

2,000 ~

1,500

1,000

500 -

In CA

3.8%

6.3 %

53 %

1.8 %

2007

2008

2009

2010

201

2012

A

Smoke exposures and standardized test scores

Total accumulated school day smoki

Heft Neal et al 2021; Wen and Burke 2022



3. Dramatic variation in smoke infiltration into residential environments

Outdoor PM2.5 on a bad day

Indoor PM2.5 on a bad day
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Residences

3. Dramatic variation in smoke infiltration into residential environments

How much indoor PM goes up by, per unit increase in outdoor PM
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10x differences across the sample!!!

Burke et al 2022
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3. Dramatic variation in smoke infiltration into residential environments

How much indoor PM goes up by, per unit increase in outdoor PM
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3. Dramatic variation in smoke infiltration into residential environments
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4. Simple technologies could have a huge impact

For measuring exposures

For limiting exposures
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Wildfire Protection Programs Update

* Wildfire Threats and Risks

— Geographic Area: Wildfire Urban Interface (WUI)

— Rated as a medium risk in the City’s Local Hazard Mitigation Plan (LHMP)
* Mitigation Activities

— Vegetation management / fuel treatments

— Electrical line clearance and undergrounding

— Defensible space: harden homes and create zones

* Preparedness
— Interagency coordination

— Situational Awareness
— Ready, Set, Go
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Wildfire Protection Programs Update PALO ALTO

* Local Hazard Mitigate Plan / Foothills Fire Mitigation Plan
https://www.cityofpaloalto.org/Departments/Emergency-Services/Plans-and-Information

* WUI building code

https://www.cityofpaloalto.org/files/assets/public/development-services/building-division/residential-
guidelines/inspections/wildland-urban-interface 2019-01-09.pdf

 City Staff Reports:
— 12315: Information Report — Foothills Fire Mitigation and Safety Improvement Strategies
— 11950: Palo Alto Foothills Rebuild (Project EL-21001)
— 13479: Study Session — Foothills Fire Mitigation Strategies
— 13774: Foothills Fire Mitigation and Safety Improvement Strategies, follow up report (1/24/2022)

ke

e Alert Wildfire Camera Network: Alertwildfire.org

» Wildfire Preparation: cityofpaloalto.org/wildfire



https://www.cityofpaloalto.org/Departments/Emergency-Services/Plans-and-Information
https://www.cityofpaloalto.org/files/assets/public/development-services/building-division/residential-guidelines/inspections/wildland-urban-interface_2019-01-09.pdf
https://www.cityofpaloalto.org/files/assets/public/development-services/building-division/residential-guidelines/inspections/wildland-urban-interface_2019-01-09.pdf
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Questions and Comments from S/CAP Ad Hoc
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Sea Level Rise
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Drivers of Sea Level Rise
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Sea Level: Today and Tomorrow

Projections are illustrative only
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Information on Sea-Level Rise

State of

« 2017 - California OPC Science Advisory Team Ca I ”Co rmia
Working Group reviewed the latest research. &

« 2018 - Updated SLR guidance document for
the State (California OPC 2018).

1008 UPDATE

« Latest peer-reviewed projections of SLR.

« Scenario selection using a risk-based
approach.

* Planning approaches for critical assets,
natural habitats, and public access.

WWW.0pc.ca.gov/opc-climate-change-program/



http://www.opc.ca.gov/opc-climate-change-program/

Information on Sea-Level Rise

Sea level in the Bay Area has risen over 8
iInches in the last 100 years.

Projection of 1-in-200 chance sea level rise:

« 24 inches by 2050
* 66 to 84 inches by 2100

Two values are given for 2100 reflecting
high and low emission scenarios.

At least 6 feet of sea level rise is inevitable
over the next several centuries.

State of
California

1008 UPDATE
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What is Protecting Us?




Same Levee — New Year’'s Eve 2005

Mark Taylor g



Creeks Backup Due to High Bay Levels
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Palo Alto Shoreline
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Sources of surface flooding

Intensity

Sea-level Rise,
Storm Surge
Tides

Levee River
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Groundwater

Berm Berm Levee
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Horizontal Levee
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Adaptation Pathways
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PALO ALTO

Vulnerability Assessment examines
asset exposure to 12-84” of sea
level rise with:

« Daily high tides

* 100-year storm tides

« Shallow and emergent
groundwater changes

» Report discussion focuses on
36" sea level rise because that
is a turning point if no
additional action is taken

« 36" near end of century (2070-
2100) and will continue to
increase after 2100

Sea Level Rise
Adaptation Plan Sea Level Rise

Development & Adaptation Plan
' Development Process

www.cityofpaloalto.org/sealevelrise 2




Transportation Natural Resources, Trees & Open Space Utilities and Flood Management



éc, SAN FRANCISCO BAY
ol CONSERVATION & DEVELOPMENT
A COMMISSION

OCEAN
PROTECTION
COUNCIL
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Groundwater work peer review by

; A YL% Dr. Kristina Hill, UC Berkeley

ALTO
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Shoreline Il Levee Improvements Palo Alto Flood Basin Tide Gate

- Fall 2024: Feasibility study completion Structure Replacement Project

Construction starts: 2023
Construction completed: 2027
Project partners: valley Water, City of Palo Alto

« 2029: Construction begins
» 2039: Construction completed

* Project partners: Valley Water, USACE, Coastal Conservancy,
City of Palo Alto

e A |

=== SAFER Leves Alignments, under consigeration by Shoreline 1l |3

ode:

Thils map depécts potential future leves allgnments under consideration

by the South San Francisco Bay Shoreline Feasibility Study Phase Il

{* Shoredine 11*). This study i3 evaluating the mast cost-effective new (5 o
levea and shaneline improvements that will provide FEMA-accredited |8
flood protection and potential habitat restoration. This stdy is & )
jpartnership between LS, Army Corps of Engineers, Valley Water and
the Ciity of Palo Alto which leverages the 2019 SAFER Bay Study
conducted by the San Francisquito Creek Joint Powers Authority. See
Secthons 2 and 5.1 for more information.
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Palo Alto Horizontal Levee Pilot Project _ BE




Other Adaptations Efforts

¥ —
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Sea Level Rise Adaption Plan Goals

1. Preserve and Expand Habitat

2. Protect City and Community Assets and Private Property

Adaptation Strategies

a) Protect - keep Bay water out (e.g., levee and tide gate)
b) Adapt existing infrastructure (e.g., water proofing and raising structures)
c) Prepare for Possible Retreat after 2050 (e.g., consider options for

assets outboard of levee)

www.cityofpaloalto.org/sealevelrise 9



Sea Level Rise Projections
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Palo Alto
Sea Level Rise
Vulnerability Assessment

Attachment A

Shallow
Groundwater
Assessment
and Maps

Prepared for:
City of Palo Alto

Movember 2021

www.cityofpaloalto.org/sealevelrise
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Excerpt of City/Community/Residential Property Exposure to
Daily High Tide and Storm Tides

Table 10. City and Community Facilities and Residential Parcels: Sea Level Rise Exposure Summary from Daily High-Tide Inundation or 100-
Year Storm-Tide Flooding

" t Water +0-inch +12-inch +24-inch +36-inch + 48-inch +66-inch +84-inch
Level SLR SLR SLR SLR SLR SLR SLR
CITY FACILITIE
Lucy Evans HT — v v v v v v

Baylands Nature
Center

Animal Shelter

HT

Municipal Services
Center

HT

Utility Control HT — — — - = = =
Baylands Ranger HT — — — > = i =
Former ITT HT — — — v v v v
HT — — — — — — —
Libranes
T - - e
HT — — — — v v v
Boat Launch

e
Es -
Es -

s e ——




Excerpt of City/Community/Residential Property Exposure to
Shallow and Emergent Groundwater

Table 11. City and Community Facilities and Residential Parcels: Sea Level Rise Exposure Summary from Emergent Groundwater Flooding or a

High Shallow Groundwater Table

+ 48-inch
SLR

www.cityofpaloalto.org/sealevelrise

e Water +0-inch +12-inch +24-inch +36-inch
Level SLR SLR SLR SLR
Lucy Evans
Baylands Nature
Center HG
) EG — —
Animal Shelter
HG — — — —
Municipal EG — — — —
Services Center HG — — — —
Utility Control EG — —
Center HG — — — —
Baylands Ranger EG — —
Station HG _
Former ITT EG —
Property HG —
EG —
Libraries
HG —
Cubberley EG —
Community
Center HG -
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1) Protect City and habitat (keep water out from above and below)

2) Adapt City and habitat (increase resilience to water)

3) Consider retreat needs after 2050




1) Protect City and habitat (keep water out from above and below)

« Continue with levee and tide gate improvement plans

* Increase groundwater monitoring and expand groundwater waterproofing

« Continue habitat restoration in Bay, creeks and upland areas to absorb and slow water

 Develop a SLR Plan in 2022 for redundant protection and to address additional specific
asset concerns

2) Adapt City and habitat (increase resilience to water)

3) Consider retreat needs after 2050




1) Protect City from SLR inundation and changing groundwater conditions:

2) Adapt natural and built assets to increase resilience:

« Update design criteria/building codes to assume three feet higher groundwater and SLR
« Assume higher-risk SLR scenarios for critical infrastructure design

» Install backflow prevention and convert stormwater outfalls to pumped outfalls

« Design for adaptability

« Enhance City’s flood and emergency response capabilities

* Incentivize green infrastructure to reduce peak stormwater flows

« Convert portions of Baylands trails to raised boardwalks

3) Consider retreat needs after 2050:




1) Protect City from SLR inundation and changing groundwater conditions:

Adapt natural and built assets to increase resilience:

Consider retreat needs after 2050:

» Possible relocation of assets outside of levees
« Transition Baylands upland areas to transitional wetland/upland habitat
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Milestone Completed

1. Complete groundwater peer review and Q1, 2022
release Sea Level Rise and Groundwater
Vulnerability Assessment

2. Public/staff/Commission meetings for SLR | Throughout 2022
Adaptation Plan Development

3. Council approval of SLR Adaptation Plan Q1, 2023

4. Implement Plan and develop related tools | Ongoing after Council
and public education approval

5. Update SLR Adaptation Plan with Every five years, but with

SCAP and revised Ocean Protection Council
guidelines.

annual workplans.
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Questions and Comments from S/CAP Ad Hoc
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SUSTAINABILITY & CLIMATE ACTION PLAN

Thank You!
Please submit questions or comments to
sustainability@cityofpaloalto.org

Acting Now for a Resilient Future

CITY OF

PALO
ALTO
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