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Building on existing studies and plans

BCDC ART program

Alameda County Shoreline Vulnerability Assessment (2015)
Oakland-Alameda Resilience Study (2016)
Local assessment of San Leandro OLU for ART Bay Area (2020)
City of Alameda Climate Action and Resiliency Plan (2019)
Port of Oakland Vulnerability Assessment (2019)
East Bay Regional Park District Risk Assessment and Adaptation Prioritization Plan (2021)

City of Oakland LHMP 2016-2021, Sea Level Rise Roadmap (2017), Equitable Action Plan
(2020)

East Oakland Neighborhoods Initiative Community Plan (2019)

West Oakland Environmental Indicators Project: Oakland Shoreline Leadership Academy
Plans (2020)

Baylands Ecosystem Habitat Goals Update (2015)
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Goals of adaptation pathways
for San Leandro Bay

Maintain transportation corridors

Improve community access to shoreline
- Improve flood protection for low-lying areas behind Doolittle Drive

- Maintain existing tidal marshes and improve high tide refuge
opportunities for wildlife

- Create more marsh migration space and protect marsh-upland
transition zone habitat



Process for developing adaptation pathways

- ldentify focus areas and key resources vulnerable to SLR
- List vulnerabilities and opportunities associated with each resource
- Determine key SLR thresholds

- Develop adaptation strategies to address vulnerabilities and pair
with key SLR thresholds
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Vulnerability:
Overtopping

Erancisco

Bay

? AN
M

0.5 Miles
|

Qaklana
Inner
Harbor

San
Leandro
Bay

Tidally-referenced elevation (ft NAVD)

Below MLLW (< -0.2)

MLLW - MLW (-0.2 - 0.9)

MLW - MSL (0.9 - 3.3)
B MSL - MHW (3.3 - 5.9)
B MHW - MHHW (5.9 - 6.5)
Bl VHHW - HAT (6.5 - 7.5)

Il HAT - 50-year surge (7.5 - 9.5)

I Above 50-year surge (>9.5)
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Vulnerability: = \ Y
Rising N |
groundwater

Francisco
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Depth to water (ft)
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1 Miles Groundwater data from May et al. (2020).
L | Results provisional outside the City of Alameda.
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Thresholds: Road elevation relative to the tides
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z 11 King tide with 3.5 ft SLR
Z 10 King tide with 2.5 ft SLR
‘E, Highest measured water level*
c 9 King tide with 1.5 ft SLR
L] King tide with 1.0 ft SLR
® 8 King tide with 0.5 ft SLR
? . King tide today
w MHHW today
6
5 Elevation of Fan Marsh
4 Approx. elevation of groundwater table today
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*Alameda tide station #9414750, December 3, 1983 storm



Strategies

Table 2. Vulnerabllities, thresholds, and strategies for Approach 1: Protect In Place

Resource

Doolittle

Drive

Vulnerabilities

Overtopping,
backflow through
culverts, rising
groundwater, large
low-lying area
protected by road

Elevation

8.5-13ft NAVD

Threshold 1 Strategies
Lowest point
affected 8.5t
NAVD, overtopping
at 9 ft NAVD. Target
fixes by 0.5ft SLR
to avoid flooding of
Bay Farm Island with

S-year storm surge

Raise road in place
(Protectionto 10 ft
NAVD)

Threshold 2

With1.5fSLR, 2
S-year storm surge
will reach 10 ft
NAVD

Strategies

Raise again. Consider
rerouting and raising
(set back roadway/

levee realignment)



Example Approaches

- Approach 1. “Protect in place” (for now)
- Approach 2: “Expand marsh migration space early”
- Approach 3: ???



Approach 1:

Protect in place
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Approach 1:

Protect in place

POSSIBLE ADAPTATION PATHWAY
Doolittle Drive and Fan Marsh | Approach 1: Protect in place

Year* 2022 2030 2040 2050 2060 2070
SIR 0ft 0.5 ft 1ft 1.5 ft 2t 2.5 ft 3 ft 3.5t
| l | | | | | |
I
1
1
1
v I
Phase |: Raise road to 10 ft NAVD,
improve Fan Marsh flows, berm

1
1
1
1
1
1
1
1
1
1
1

5-year storm

surge overtops

roadway

*Med-high risk aversion scenario, N Trigger I Lead time ' Threshold Il Effective

high emissions (CA OPC 2018) (assuming 7-8 years) .



Approach 1:

Protect in place

Phase |: Raise road, interim
recreation and habitat
enhancements
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Approach 1:

Protect in place

POSSIBLE ADAPTATION PATHWAY
Doolittle Drive and Fan Marsh | Approach 1: Protect in place

Year* 2022 2030 2040 2050 2060 2070
SIR  Oft 0.5 ft 1 ft 1.5 ft 2 ft 2.5 ft 3 ft 351t
| l | | | \ | |

| I

1 1

1 1

1 1

A 4 | I

Phase |: Raise road to 10 ft NAVD,
improve Fan Marsh flows, berm

"\

Phase II: Raise road again to protect to 3.5 ft SLR per state guidance. Raise

Fan Marsh berm or maintain muted tidal condition

5-year storm 5-year storm
surge overtops surge overtops
roadway raised roadway
*Med-high risk aversion scenario, N\ Trigger I Lead time ' Threshold I Effective

high emissions (CA OPC 2018) (assuming 7-8 years) .



Approach 1:

Protect in place

Phase IlI: Raise road again,

hahitat and recreation
enhancements

\
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Approach 1:

Protect in place

POSSIBLE ADAPTATION PATHWAY
Doolittle Drive and Fan Marsh | Approach 1: Protect in place

Year* 2022 2030 2040 2050 2060 2070
SIR  Oft 0.5 ft 1 ft 1.5 ft 2 ft 2.5 ft 3 ft 351t
| l | | | l | |

| I

1 1

1 1

1 1

A 4 I I

Phase |: Raise road to 10 ft NAVD,
improve Fan Marsh flows, berm

"\

Phase II: Raise road again to protect to 3.5 ft SLR per state guidance. Raise

Fan Marsh berm or maintain muted tidal condition

5-year storm 5-year storm
surge overtops surge overtops
roadway raised roadway
Longer-term vision (may
consider rerouting)
*Med-high risk aversion scenario, N\ Trigger I Lead time ' Threshold I Effective

high emissions (CA OPC 2018) (assuming 7-8 years) .
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POSSIBLE ADAPTATION PATHWAY
A p p ro a c h 2 : Doolittle Drive and Fan Marsh | Approach 2: Expand marsh migration space early

Year* 2022 2030 2040 2050 2060 2070

Expand marSh SR oft 0.?ﬂ 11t 1.5 ft 2 ft 2.5 ft 3 ft 351

migration space early | | | | | L

V

Phase |: Interim measures to
protect to 9.5 ft NAVD

Overtopping
with 5-year
storm surge

*Med-high risk aversion scenario, N\ Trigger I Lead time ' Threshold I Effective
high emissions (CA OPC 2018) (assuming 7-8 years)
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Approach 2:

Expand marsh
migration space early

POSSIBLE ADAPTATION PATHWAY
Doolittle Drive and Fan Marsh | Approach 2: Expand marsh migration space early

Year* 2022 2030 2040 2050 2060 2070
SLR - oft 0.5 ft 1 ft 1.5 ft 2 ft 2.5 ft 3 ft 351
| | l | | | | l
1 |
1 |
A4 I I
Phase I: Interim measures to
protect to 9.5 ft NAVD
1 |
v ! :
1

Phase Il: Realign Doolittle Drive, protect to 3.5 ft SLR (per state guidance) . Prep marsh and

transition zone restoration

5-year
storm surge
Overtopping overtops
with 5-year raised
storm surge roadway
*Med-high risk aversion scenario, N\ Trigger I Lead time ' Threshold I Effective

high emissions (CA OPC 2018) (assuming 7-8 years)



Approach 2:

Expand marsh
migration space early

Some potential alignments for a
o] 500 1,000 US Feet v .
| . | (4) rerouted Doolittle Drive




Approach 2:

Expand marsh
migration space early

Phase II: Road/trail
realignment, restoration
preparation, and habitat
enhancement

\

San
Francisco
Bay

Realign Doolittle Dr (various
alignments possible)

B Marsh-upland transition zone

Marsh migration space
B Tidal marsh
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Deep water
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{0 p oS 2 TEY

Prepare for tidal ((///
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Prep ecotone levee/
transition zone habitat
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Disclaimer: This is a conceptual
drawing, not an adaptation plan.
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Inner transition zone refine opportunities and make
Harbor adaptation decisions.
enhancement
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Bay

Depending on alignment
selected, segments of
roadway not realigned
may need to be raised \
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Approach 2:

Expand marsh
migration space early

POSSIBLE ADAPTATION PATHWAY
Doolittle Drive and Fan Marsh | Approach 2: Expand marsh migration space early

Year* 2022 2030 2040 2050 2060 2070
LR o 0.5 ft 1 ft 1.5 ft 2 ft 2.5 ft 3 ft 3.51
| | | | |
1 11
A 4 i X
1
Phase I: Interim measures to 1
protect to 9.5 ft NAVD I
I
1 11
1 11
"% T
Phase Il: Realign Doolittle Drive, protect to 3.5 ft SLR (per state guidance) . Prep marsh and
transition zone restoration
1
1 11
1 I
1 5-year 1
storm surge
Overtopping overtops Doolittle
with 5-year raised Realignment
storm surge roadway Implemented
*Med-high risk aversion scenario, N~ Trigger I Lead time ' Threshold [l Effective

high emissions (CA OPC 2018) (assuming 7-8 years)



Disclaimer: This is a
Phase llI: Restore tidal /"" E ot e
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Additional study, planning,
and engineering will be
required to refine
opportunities and make
adaptation decisions.
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Approach 2:

Expand marsh
migration space early

POSSIBLE ADAPTATION PATHWAY
Doolittle Drive and Fan Marsh | Approach 2: Expand marsh migration space early

Year* 2022 2030 2040 2050 2060 2070
SLIR  oft 0.5 ft 1ft 1.5 ft 2 ft 251t 31t 351
' L l l
1 11
A 4 i '
1
Phase |: Interim measures to 1
protect to 9.5 ft NAVD I
I
1 11
\ & ¥
11
Phase Il: Realign Doolittle Drive, protect to 3.5 ft SLR (per state guidance) . Prep marsh and
transition zone restoration
1
1 11 \4
1 I
1 5-year 1
storm surge Longer-term vision
Overtopping overtops Doolittle
with 5-year raised Realignment
storm surge roadway Implemented
*Med-high risk aversion scenario, N\ Trigger I Lead time ' Threshold I Effective

high emissions (CA OPC 2018) (assuming 7-8 years)



Tradeoffs between approaches

Approach 1:

- Stays within existing alignments of roads and trails
- Reactive strategy with less habitat benefit in short and long term

Approach 2:

- Requires realignment of roads and trails
Proactively prepares marsh migration space and creates high tide refugia



In the report...

Pathways for other San Leandro
Bay focus areas (Arrowhead &
Damon Marshes, Damon Trail)

Pathways for Oakland-Alameda
Estuary subunit

Considerations for remaining
subunits (West Oakland, Alameda
Bayshore, Bay Farm Island &
Oyster Bay)

PIEDMONT,

West Oakland

Oakland-Alameda
Estuary.

Alameda
Bayshore

Bay Farm Island
& Oyster Bay

D OLU boundary

'___: San Leandro OLU subunit boundary
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Possible next steps

« Apply pathway method to
develop adaptation
strategies

« For pathways in the report:
- expand range of approaches

- refine approaches, including
thresholds, lead times etc.

« Suggested guidance: &) ROADMAP

BCDC's recently released i /. KacohationtivalExtaiee 'fn?:;fi.t'ﬂ,’i’ Yok
Ada ptatio n Road ma p ; “'( ‘ - Flexible Approach for Sea Level Rlse Adaptatlon

March 2022

J



Thank you!
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