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- The Bay and shoreline are heterogeneous and dynamic
- There is no one-size-fits-all approach for SLR adaptation

- Natural infrastructure (such as beaches and wetlands), in
conjunction with levees, can lessen flood risk

- Natural infrastructure provides other benefits, such as
habitat, recreation, carbon sequestration, aesthetics
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Eleven years to save San Francisco Bay

By Laura Tam and Julie Beagle | June 21,2019
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A science-based framework is essential to
identify effective adaptation strategies....

...that are appropriate for their particular settings
and that take advantage of natural processes. SFEI




Addressing this
challenge by:

- Dividing up the Bay into manageable
units that respond to the physical
and ecological processes

- Mapping suitability for
nature-based adaptation measures

- Integrating across the land-water
divide, and connecting bayside
measures with landside measures

Courtesy of Google Earth
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Plan using
nature’s

boundaries

(instead of traditional
boundaries)

Identify
adaptation
measures that

could work well

in a given place
(and use nature as much
as you can)

Use when
bringing
stakeholders
together to
envision a
resilient future
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Courtesy of Google Earth

Google Earth

Physical processes that govern
the shoreline happen at the
Bay scale.

Too large and complex for
individual projects.




Traditional
jurisdictions

e 9 counties

e 101 cities

e Multiple special districts
e Regulatory jurisdictions

e Frontline communities in
low-lying areas

Hashingindicates
unincorporated areas / counties.
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will not stop at
city boundaries.
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Geomorphic Unit
Types
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Adaptation measures

Nature-based measures

Nearshore reefs

Submerged aquatic vegetation
(eelgrass)

Beaches (sand, cobble, shell)
Tidal marshes

Polder management

Ecotone levees

Migration space preparation
Creek-to-bayland reconnections

Green stormwater infrastructure

Regulatory, financial, policy tools

Zoning and overlay zones
Setbacks, buffers, and clustering
Building codes and building retrofits

Rebuilding and redevelopment
restrictions

Conservation easements

Tax incentives and special assessments
Geologic Hazard Abatement District
Transfer of Development Rights
Buyouts

SFEI
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Suitability
of nature-based
measures

Suitability

O
-
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Rating
Limited
suitability
Some
suitability
High
suitability

Nearshore

1. Richardson

2. Corte Madera

3. San Rafael

4. Gallinas

5. Novato

6. Petaluma

7. Napa - Sonoma

8. Carquinez North

9. Suisun Slough

10. Montezuma Slough
11. Bay Point

12. Walnut

13. Carquinez South
14. Pinole

15. Wildcat

16. Point Richmond
17. East Bay Crescent
18. San Leandro

19. San Lorenzo

20. Alameda Creek

21. Mowry

22. Santa Clara Valley
23. Stevens

24. San Francisquito
25. Belmont - Redwood
26. San Mateo

27. Colma - San Bruno
28. Yosemite - Visitacion
29. Mission - Islais

30. Golden Gate
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Adaptation measures

Nature-based measures

Nearshore reefs

Submerged aquatic vegetation
(eelgrass)

Beaches (sand, cobble, shell)
Tidal marshes

Polder management

Ecotone levees

Migration space preparation
Creek-to-bayland reconnections

Green stormwater infrastructure

Regulatory, financial, policy tools

Zoning and overlay zones
Setbacks, buffers, and clustering
Building codes and building retrofits

Rebuilding and development
restrictions

Conservation easements

Tax incentives and special assessments
Geologic Hazard Abatement District
Transfer of Development Rights
Buyouts
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@ NATURE-BASED ADAPTATION OPPORTUNITIES MAP
Yosemite-Visitacion

San Franclsco

Brisbane
-mgeuaqmvegemm( N

Beach aleng natural shereline
3% Beach along fortified shoreline
I Tisal marsh
Poider management
[ Ecotone levee
[ Migration space preparation (unprotected)
EXISTING FEATURES
o Creek
I vodrat
[ Tidol marsh
S reveiopment * Disclaimer: This Is notan
e s T
Francisco the suitability of nature-based
measures according to the
1 mile methods detalled in this report.
Additional study, planning, and
e — engineering wil be required to
Tkm further refine these opportunities.

ADAPTATION OPPORTUNITIES BY OLU

YOSEMITE - VISITACION

Nature-based Adaptation Measures Selected Measures Suitability

Nearshore reefs

Submerged aquatic vegetation
Beaches

Tidal marshes

Besches'

Polder management
Ecotone levees

NATURE-BASED

- Eel grass o

(oleX JoX X X

OystETS - , 3: . ,‘ ol Migration space preparation

Limited Some o High
suitability suitability suitability

“Polder management

Office parks and industrial buildings located along South San Francisco and Brisbane’s shoreline, looking northwest towards Brisbane Lagoon (Pheto
by Doc Searls, CC BY 2.0)

Other Adaptatlon Dpportumtles Place Types Map

Flood prooflng bmldmgs
~and retrofits ...

» [flood-  Daly
f J City
‘Elevating roadways uiding =
[N Parks and protected areas
Rural and epen space
Suburban edge
Cul-de-sac suburbs
Small lot and streetear suburbs
Industrial and infrastructure
Office parks

L

Perimeter Protection

SAN FRANCISCO BAY SHORELINE ADAPTATION ATLAS




° NATURE-BASED ADAPTATION OPPORTUNITIES MAP
Napa-Sonoma

Legend
CONDITIONS SUITABLE FOR™: EXISTING FEATURES
I Tidal marsh Creek

I Mudiat

~ Polder management
- Ecotone levee
[ Migration space preparation (unprotected)
Migration space preparation (protected)

B Development
OTHER

Elevation unknown per USGS 2013
BB Newly restored or planned restoration

For amap of current baylands habitats, see page CZ.

AT

San Pablo Bay

*This is not an adaptation plan. This map only provides
ormation on the suitability of nature-based measures according to
the methods detailed in this report. Additional study, planning, and
engineering will be required to further refine these opportunities.

130 oLuATLAS

° NAPA - SONOMA

Nature-based Adaptation Measures

In the Napa-Sonoma OLU there has been significant landscape-scale

ma respraiion in areas such as the Napa-Sonoma Sgit Ponds
-Polder management. .
opportunities to restore large connected patches of tidal marsh in the
rergaiging diked Raylagds closerto Sonoma (greek. Road and rail corridors
“Marsh Restoration -
constraints to the restoration of the marshes: they need existing levees

to protegt them fromflooding, their creek crossings are narrow, and
on

p«aeetr;msmun zone. All of the

th g
existing a@potential tidal marsh Will benefit from preparing migration

space for the marsh to move upland as sealevel ises. The majority of

miff et §nuch of it being
~Lreekconnections ' "

key to creating marsh migration pathways. Much of the existing tidal
marsh is adjacent to the creeks and is disconnected from undeveloped
migration space by large and deep polders such as Skaggs Island. If
raised to intertidal elevations, these polders could be converted to tidal
marsh. However, the amount of sediment needed is considerable and
realigning the shoreline may be more feasible. Significant opportunities
exist to improve the delivery of freshwater, nutrients, and sediment from
Sonoma Creek and the Napa River to build better elevation capital closer
to upland in these subsided baylands, and to reduce flooding issues

There are also opportunities for widening the bridge crossings at Sonoma
Creek and Tolay Creek if Highway 37 is raised on some combination of
embankment and pilings. Ecotone levee creation is less critical in this
OLU due to limited presence of development in need of protection, but
ecotone levees could be incorporated into the design of embankments to
raise Highway 37 or the railroads.

her Adaptation Opportunities

Like Petaluma, the very large Napa-Sonoma OLU—by far the
larAg u.i H lsmm I. space uses,
~Acquiring migration "
fo[rgd tao measures that allow flooding to occur and that

fa y

from recreational and agricultural uses to habitat

or ecological uses over time, through restoration work, transition

ﬁ LU iseot a good
ke

20 cquisition, and realigging pulgic access. T
- Easements, buyo

shoreline adaptations here can maximize fature-based solutions.

“open/ protected areas-
conseation easenf®nts or voluntary buyouts. For the suburban areas

of the OLU that may experience sea level rise further in the future,

[’U‘Eiﬂvatmg“mdwa Goht be suitable
alteMmatves toTelocationdr VOIUNtary Buyouts Lyponcmg on what the

community prefers to invest in. Elevating Highway 37 to allow tidal
action northwards toward formerly diked wetlands would significantly
support the large areas of restoration possible in this OLU.

er,
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Limited Some High

Osuitability ® suitability ® suitability

Aerial view looking downstream of the Napa
River towards the Napa-Sonoma baylands (Photo by
WineCountry Media, CC BY 2.0)

u
Place Types Map Na""’-
d

Legend
[ Parks and protected areas
[ Cultivated lands
Rural and open space
Suburban edge
Cul-de-sac suburbs
Small lot and streetcar suburbs
Industrial and infrastructure
| Office parks
I Job centers
Bay

OPERATIONAL LANDSCAPE UNITS: SAN FRANCISCO BAY 131



Adaptation pathways

SEA LEVELRISE
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- Timing of actions

to be effective

\ 4

Realign levees and/or adjust land use

Conceptual phasing of measures triggered by sea-level rise, rather than a chronological timeline (adapted from
Goals Project 2015).
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How can this be used?

« As a toolkit to bring together stakeholders
around a given shoreline unit

« A resource to assist environmental review
and permitting

« Guidance for developers and project
applicants

« Local, regional planners, and communities
creating adaptation plans and policies




THANK YOU

Contact: julieb@sfei.org

Thanks to our team: Jeremy Lowe, Sam Safran, Katie McKnight, Letitia Grenier, SFEI
Laura Tam and Sarah Jo Szambelan, SPUR

For more info: adaptationatlas.sfei.org

Funded by S.F. Bay Reglonal Water Quallty Control Board
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