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Outline

- An update on the Waterboard funded
Adaptation Atlas

- Applications of the Adaptation Atlas and
Operational Landscape Units that are underway

- Plans for Phase 2 of the project




As sea levels continue to rise, SF Bay communities will need to
adapt in order to build social and ecological resilience




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

« We can make our shoreline and communities more
resilient by working with people and nature and at the
right scale to implement sea-level rise solutions.

- Where are nature-based strategies most appropriate?
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Traditional
Jurisdictions

9 counties

101 cities

Multiple special districts
Regulatory jurisdictions

Frontline communities in
low-lying areas

Hashing indicates
unincorporated areas / counties.
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Physical processes that govern
the shoreline happen at the Bay
scale.
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will not stop at
city boundaries.




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




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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Geomorphic Unit
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Bayland Habitats

I Mudflat
[ Tidal Marsh

Bathymetry
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Shoreline characteristics

Tidal range

Wind-wave heights

Shoreline composition
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Wind-Waves
Wind-waves are locally generatedwavesinthe
Bay which cen cause erosion of marsh edges
and overtopping of levees. The height of awind
waveis dependent on the fetch enth, the depth
ofwater, thewind speed, and duration. The
direction of waves wil be dependent upon the
prevailing wind and so can therefore vary atany
onelocation over time
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Baylands

Historical baylands

Modern baylands

Elevation capital
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Historical Baylands

Approximately 200years aga, before Europeen
colanization, the baylandswere dominated by two primery
hatitat types:tidalflats fincluding mudfiats, sandfiats,

and shellflats), which covered 50,000 acres, andtidal
marshes fincixding salt and brackish mershes) which
covered 190,000 acres. Otherimportant historical baylends
hatitat types included sandy beaches, marsh pennes

tidl channels, and lagoons. The beylands also had strong
connections to deeper subtidal habitats (such as eelgrass
meadows shelfish beds, and shoals) and upiand hebitats
(such s rparian corridors, willow groves, wet meadows
and vemal pools, and oak savannas) creating transition

al habitat,

s up
resources, and high-tide refuge for many spacies.

Daxa source: SFE Historied Baylands
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Gate. lost compared to historical conditions (ca. 1800) The
MisQiREG remaining tidel marshes have generally become more
Istals fragmented andisolated, arranged in smaller patch sizes
thanwere found historically with less "core” haitat
Yoserrih situsted farther from other patches and leveed offfrom
Visitacion upland habitats.
| Doxa source: SFE) Modern Boylands
Sabzdal Basrdy
0 ety
Ryt (20) Alameda
a X \20)
aun Colma- (@)
g San Bruno >
Sup 21) Mowry
San (26) X
ﬂ'usﬂfl Bl Varsh Mateos”

(22) santa clara
Valley

Sulsun
Slough

O}

Napa -
© Petaluma

Novato (5}

-

Gallinas (4

e S @
Rafael = Port
‘Walnut  Chicago
Corte

Madera
Richardson Elevation Capital
. a 47) East Bay Elevation capital is determined by comparing
% S/ Crescent, the absolute elevation of a marsh with the

local water levels and tide range (Cahoon and
Guntenspergen, 2010). Swanson etal (2013)
presents a dimensicaless indicator (%) of
elevation capital based on mean sea lavel and tide
range. This non dimensicnal paramater is simpia
to calculate using existing data (mar sh elevation,
e.g, from LIDAR and aneerby tidal datum) and
makes it possible to compare marsheswith
different elevations and tide regimes

It also helps indicate areas of the Baylands that
are subsidedbelow MSL (>1)
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Housing density
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Housing density
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Housing Density

Where praple leve, and how many people’s

homes vall be affected by future sea kevel rise, is
important for identitying appropriate adaptation
strateqies. The Bay Area, perhaps unlika other
urbanized regions, has developed most of its
housing set back from the shoreline, except
in a few densely settled cities like San Ratael,
San Fran: Oakland, Alamada, and Foster
City, which will have to develop sea level rise
adaptation measures in the near-term.
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Job Density

Although mast highly-dense residential »
are set back from the shoreline, the: many
jobs in the region that close to the Bay and at risk
of future sea level rise. In addition to protecting
or aventually relocating workplaces, tha region
will need to investin protecting access to jobs

curing roads, rail, ferry, and ports - many of
which are adjacent to the Bayshore - from futura
flooding.
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Vulnerability

Depth to groundwater
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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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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



Marsh restoration
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Migration Space

Methods: Qe
Identify areas that are
above tidal range now, but

will be within tidal range in
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Nearshore
reefs

Submerged
aquatic
vegetation
(eelgrass)

Polder
management

Ecotone
levees

Migration space
preparation
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Suitability
of nature-based
measures

Suitability
Rating

Limited
O suitability

Some
o 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

reefs
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When the water crosses over
(the horizontal levee)

e What is the landscape like in the ‘dry land’
part of the OLU?

e What are the land uses that may be
potentially inundated?

e What is the ‘menu’ of available structural,

policy, financial, and regulatory
measures?
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Place-Types
Index

Five factors in characterizing land uses as
place-types:

Intersection density
Permeability
Housing unit density
Job density

Land use mix

Open space categories additionally classified
using CPAD, NLCD

SPUR Place Types in OLUs
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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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RICHARDSON
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Vacaville

Fairfield

For more information on the OLU
framework, click here to download the PDF.
To view the opportunity maps for each OLU,
scroll down to enable the interactive map.

Antioch

San Rafael

SAN FRANCISCO BAY SHORELINE

Adaptation Atlas san i co

Working with Nature to Plan for Sea Level Rise

USING OPERATIONAL LANDSCAPE UNITS

Leandro

Alameda Creek

Redwood City

G

Sunnyvale

San Jose



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



Who is using this?

BCDC using OLUs as their unit of
analysis for ART Bay Area

MTC staff using OLUs to build
scenarios for Horizons (precursor to
Plan Bay Area 2050)

San Mateo and Marin Counties using
OLUs to gather stakeholders, begin
adaptation planning

Local cities doing adaptation planning

National networks: “Coastal
Collaborative” with Jamaica Bay

~ Coming April 2019}

SAN FRANCISCO BAY SHORELINE
= Aclaptation Atlas

Working with Nature to Plan for Sea Level Rise
USING OPERATIONAL LANDSCAPE UNITS

N SFE £
$%SPUR




ART Bay Area

« BCDC using OLUs as their unit
of analysis for ART Bay Area

- Analyzing 4 asset classes by
OLUs

« Summarizing ecosystem
services by OLU and regionally

- Using as a framework as they
transition to adaptation
planning

OLU Profile Sheet — 15. Wildcat
Date Updated: 02/27/19
Lead: Todd Hallenbeck (todd.hallenbeck@bcdc.ca.gov)

I. OLU — Introduction, Set the Stage, Where Are We? What’s Here, Who's Here

*LEAD TO-DO: Write a new description for 2. OLU, and pull information together for additional que

15. Wildcat

Located in the Western portion of Contra Costa County, the Wildcat OLU
stretches from Point Pinole to Point San Pablo. This OLU is characterized
tidal wetlands, numerous tidal creeks and channels, treatment ponds, lig
heavy industrial parcels associated with the Chevron Refinery, railyards,
some residential uses primarily in unincorporated North Richmond. Curri
historic industrial uses have left a legacy of contamination along the shor
The shoreline is characterized by a mix of levees, berms, embankments, 1
marsh wetlands, transportation structures (e.g., rail and road beds), and
structures that provide flood mitigation for the City’s shoreline and creel
channels.

Alluvial Fans and Plains

* Union Pacific e North | « San * North Richmond
Railroad (UPRR) Rich Francisco

¢ Burlington- mond Bay Trail
Northern Santa * West Contra Couni
Fe railroad Sanitary Landfill (W
(BNSF) e Golden Bear Trans

e Richmond Station
Pacific Railroad * Household Hazard
(RPRR) Waste Recycling




Marin Adaptation
Framework

- Challenge of transitioning from vulnerability assessments
to adaptation solutions

- Lots of interest in nature-based options, where are they
appropriate?

- Goal: Develop a framework process and set of tools to
support the transition from vulnerability assessment to
adaptation strategies at a useful scale

*With funding from Marin Community Foundation



F R AM Ewo R K Planning within nature’s boundaries

Assess Identify Envision Develop Evaluate
vulnerability adaptation desired adaptation and
whatassets are — measures future(s) strategies prioritize
VLZne’f ab/ie & where, that could work what are desired Strategy = a assess benefits
Wf at//s d et;.sl.our ce well in a given outcomes? combination of and tradeoffs
or vulnerability olace and use Develop “measures”; among

nature as much visions/themes Develop for strategies

each desired

as you can
future or theme



Envision desired futures

(What are desired outcomes? Articulate visions/themes for the future)

. A “strategy” combines adaptation measures
within an OLU



agriculture

Combining measures into
QMIGRATION SPACE
a strategy

PREPARATION

© CREEK-TO-BAYLAND
RECONNECTION

@ VEGETATED MARSH

MUDFLAT
AUGMENTATION

subtidal



Envision desired futures

(What are desired outcomes? Articulate visions/themes for the future)

. A “strategy” combines adaptation measures
within an OLU

- A distinguishing goal/theme and criteria are
needed to develop strategies

. Strategy themes should be developed with
stakeholders



Envision desired futures

(What are desired outcomes? Articulate visions/themes for the future)

- Strategy 1: Hold the line
- Strategy 2: Buffer with public open space

- Strategy 3: Maximize habitat



Novato OLU Example Strategy #1:

Example
Theme #1
“Hold the line”

« Build up existing
defenses

« Employ nature-based
adaptation options
bayward of existing
first line of defense

Subtidal

[ Mudflat
[ Marsh

Beaches



xample Strategy #2
B o

Example

Theme #2:

“Buffer w/ public
open space”

Existing people and
infrastructure remain
protected in place
Retreat first line of
defense only on
public open space
Retreat allows more
space for additional
nature-based options




Example

Theme #3:

“Maximize
habitat”

Maximize
opportunities for
habitat enhancement
Existing

people/homes remain
in place

Key infrastructure
may need to be re-
aligned/ re-designed

xample Strategy #3

77




Timing
Matters

2010

Subtidal
Mudflat

Low Marsh
B Mid Marsh

[ High Marsh
Upland

How might
objectives
change with SLR?

Point Blue

2030

2050

2070

2100

Marshes develop

—» Low marsh

Mudflats develop

» Mudflat

> Restore in 2050e




Adaptation pathways

SEA LEVELRISE >
Oft 1ft 2ft 3ft 4ft 5ft
1 1 1 ]
Y Y | )
l | KEY
! 1
! 1
| ! T Threshold
: :
: e
! WV | Decision point
Acquire, restore, and ¢ e e e
v to implement
Timing of actions
Realign levees and/or adjust land use to be effecti

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



Strategy #1
Strategy #2

LEAST FILL
(low cost
construction)

Point Blue

1

BIODIVERSITY
SUPPORT

LOWEST
MAINTENANCE

RECREATION

Evaluate and Prioritize Strategies

Higher values mean
“more benefit”

Compare total
benefits of strategies,
while still seeing the
tradeoffs

Can weight certain
benefits more than
others

Supports an informed
choice

May lead to developing
alternative strategies



Next steps // RB2 Phase 2

1. Filling science data gaps
- Sediment supply and demand

- Mudflat shape/evolution
- Links to water quality data (contingencies)

- Development of phased approaches

2. Refinement of adaptation measures
- Watershed connections, stormwater
- Detail on beaches (orientation, grainsize etc.)

- Upland transition zone connectivity



Next Steps // RB2 Phase 2

3. Links to Policies

« Nutrients Management Strategy
=0 - Integration with infrastructure ie. POTWs
e W . SFEP WQIF grant

AL

- Supporting Waterboard climate change
policies



Funded by:

THANK YOU Water Guality

Control Board

Contact: J ulieb@sfei.org

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

For more info: adaptationatlas.sfei.org
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