OPERATIONAL LANDSCAPE UNITS FOR SF BAY

Using nature’s jurisdictions to plan for

sea level rise

Briefing to the Implementation Committee of the CCMP
SFEI + SPUR
May 2 18
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Goals of today

* [Introduction (or update) to the Operational
Landscape Units project

e How it could fit within actions of the CCMP



A new look at the Bay

e Create spatial framework to guide
nature-based adaptation strategies
for sea-level rise

e “Nature’s jurisdictions”

e Pairing problems with adaptation
measures in appropriate places




Project Rationale

1. Processes that govern the shoreline happ ét‘théz;i"’
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3. Risk of the wrong type of actions in the wrong
places, less resilience, and not all the benefits.

4. Opportunity to maximize multi-benefit,
nature-based solutions. More resilience, most
co-benefits, more adaptable over time.



HOW CAN THIS BE USED?

e A resource to assist environmental
review and permitting

e Guidance for restoration practitioners

e Inform local and regional vulnerability =~

analyses and adaptation actions

Marin Shoreline
Sea Level Rise Vulnerability
Assessment

County of San Mateo
Sea Level Rise Vulnerability Assessment i‘




Defining OLU Boundaries



Defined

Areas of the Baylands and their
watersheds that are expected to Watershed
support a coherent suite of upland,
intertidal, and subtidal ecosystem
functions as appropriate for their
location in the Bay, along with the peviend
physical processes of water and |
sediment needed to sustain these
functions.

Adapted from Verhoeven et al. 2008
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AREA OF ANALYSIS

e Back boundary

o Baylands + 5 m SLR + Transition
zone with SLR

e Side boundaries
o Drainage divides, tidal sheds
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up the Bay?

b8

Why do we need another way of splitting

-« Watersheds
» Poorly defined in flat Baylands

- Bayland Goals segments
- Based on historical wetlands
- Next step called for in BEHGU

 County boundaries
- Often split creeks



Characterizing OLUs



Watershed inputs

Sediment loads

Freshwater (Rivers and Creeks)
Nutrients

Creek-Bay Interfaces

Head of Tide zones




I Vanaged or Diked Marsh

<« [ Tidal Marsh
I o
[ Tidal Flat
I storage or Treatment Basin
I s:it Pond
I rarmed Bayland
[ Artificial Fill
B other



Wave Heights

100-yr HmO (ft)
e 00-16
e 17-22
o 23-27
e 28-33
34-46




Shoreline Inventory

mherl Engineered Levee

Natural __
Shoreline

Transportation Structure
(major roads and railroad)

Embankment

Bay Shore Inventory

Shoreline Protection Structure Engineered Levee
Floodwall
Berm

Percent
Shoreline Protection Structure

Berm Embankment |

Shoreline Protection Transportation Structure, Major Road
Structure . .

Transportation Structure, Rail
Embankment .

: Natural Shoreline

Transportation
Structure (major Wetland
roads, railroad) | 4 Water Control Structure

Natural Shoreline Channel or Opening L3
Wetland

Other

' Bayshore Inventory (SFEP DWR Prop 84)
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Open Space Small-lot residential with mixed use Job-dense suburban centers

Low-density residential Low-density commercial and industrial ~ High-density downtowns
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Density: Housing units per acre Density: Jobs per acre
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Pairing OLUs with Adaptation Measures



Adaptation measures

Nature based measures (examples) Regqulatory, Financial, Policy tools
 Qyster Reefs, Eel grass - Easements
Mudflat recharge * Building restrictions
Beaches (sand, cobble, shell)  Policy changes
Marsh restoration (various) « Zoning changes or overlays
Warping in polders  Buyouts
Horizontal levees - Transfer of Development Rights
Preparing transition zone « Temporary use?




Pairing Problems with Measures

e o | o

Combined flooding Loss of floodplain Retention basins, setback levee
Combined flooding Channel conveyance Tidal restoration, geomorphic channels

Subsided areas behind levee Diking and draining of marshes | Reconnect to creeks, warping



Vulnerability

Vulnerable buildings
25 cm SLR + 1700 year storm
50 cm SLR + 100 year storm
150 cm SLR + 100 year storm
Flood hazard

existing (O cm SLR, no storm)
25 cm SLR + 100 year storm

50 cm SLR + 100 year storm
150 cm SLR + 100 year storm

Shoreline infrastructure
lower €« higher

E ‘ ' natural
‘ ' ‘ built
05 27 39 6.0 104 293

infrastructure elevation
(m, NAVDS88)

Data from BayWave




Physical Processes
& Drivers

Elevation range (z*)
T-zone (<2.00)
High marsh (<1.20)
Mid marsh (<0.85)
Low marsh (<0.55)

I Mudflat (<0.25)

Shallow subtidal (<-1)

Mid subtidal (<-2)
Deep subtidal (<-4)

Waves
small waves <«¢———> large waves

0 16 22 27 33 46
wave height (100 yr. event, ft.)

Also sediment load
(see large map)
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SEA LEVEL RISE

Oft It 2ft 3ft 4ft 5ft
L | | | ]
7 v r
[ | |
Existing marsh : : KEY
| | | ' Threshold
I I resho
I I
e | : i
Add beaches, sediment, recharge, channels I !
: |
- |
\ 4 : ! V | Decision point
Acquire, restore, and create transition zone : :
, Lead time required
| -
to implement
\ 4 |

Timing of actions

Realign levees and/or adjust land use tohe effactive

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




TECHNICAL® 2
FEEDBACK

« Technical Advisory Committee « Regional Advisory Committee
o Peter Baye, Coastal Ecologist o Luisa Valiela, EPA
o Mark Stacey, UC Berkeley o Naomi Feger, RB2
o Roger Leventhal, Marin County Flood o Lindy Lowe, formerly BCDC
o Kristina Hill, UC Berkeley o Matt Gerhart, SCC
o Andy Gunther o Caitlin Sweeney, SFEP

o David Lewis, Save the Bay



Demonstrate how natural habitats and nature-based
shoreline infrastructure can provide increased resiliency

to changes in the Estuary environment

Develop a primer on how bayshore projects can be designed and
optimized to achieve multiple benefits

Develop a system for describing the variety of shorelines around
the estuary

Based on steps 1 and 2, develop guidelines for nature-based
adaptation measure that increase resilience of the Estuary



Possible Ties to the CCMP

Action 14: Characterize shoreline

Action 1: Watershed-scale approach



THANK YOU

Contact Us: Julieb@sfei.org Jeremyl@sfei.or

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

Funded by: SF Bay Regional Water Quality Control Board (thank you!)
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