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1. What characterizes multi-benefit restoration projects in the Bay Delta?
Wide range of ecosystem services




Outline

2. How are project attributes associated?

Social and environmental tradeoffs; Bay focus on disadvantaged comm;
Delta on supporting services




Outline

3. What are the benefits of multi-benefit restoration projects to disadvantaged communities?
Disadvantaged receive more $, but other benefits are limited




What are multi-benefit

restoration projects?
« Designed to achieve multiple, ;:;f .-
interconnected goals, such as e : e gz
increasing flood protection and B e
improving public access ] >
Contrast to a single-purpose project ' - \ e
. = g B
(e.g., fish ladder).
« Wetland restoration is key strategy for e | "
sea level rise adaptation and flooding & g K3 TR
(Bay Adapt, 2021). _ L
. | ‘ 3
Limited funding for restoration we . 4 g 2
need to leverage win-win projects | ' , é
s .



Why analyze and

synthesize multi-
benefit restoration
projects?

It remains to be seen how multiple
benefits impact investment decisions
when they are complementary or
conflicting.

Goal: Highlight multiple
environmental and social benefits of
these project

To help with coordination and
integration across restoration funders




Research Questions

(1) What characterizes multi-benefit
restoration projects in the Bay Delta?

(2) How are project attributes
associated?

(3) What are the benefits of multi-benefit
restoration projects to disadvantaged
communities?




What did we do?

« Requested planning implementation
multi-benefit proposals from 6
agencies:

« CA Dept. Fish and Wildlife

» CA Natural Resources Agency e gl T e
 Ocean Protection Council — b )
« State Coastal Conservancy 2 g /
SF Bay Restoration Authority 2 _ 4 4 -
The Delta Conservancy S S ™t e \
%\
+i i



What did we do?

« Conducted a team-based review of 104

proposals:
* Project goals : Fin -
» Funding ™ %
. Acreage ‘-";% e | B
« Benefits to disadvantaged ! | Paee
Provisioning (e.g. crops) N ., # £ )
Regulating (e.g. hazard mitigation) g =% st /z |
% . i

Cultural (e.g. education) R ._ ‘_
0portine (e.o.connectivi A e G % i #



RQ1. What characterizes multi-benefit
restoration projects in the Bay Delta?
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TSR N N 7 RQ1. What characterizes multi-
i ol benefit restoration projects in the
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SFBRA
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TSR N N 7 RQ1. What characterizes multi-
i ol benefit restoration projects in the
o - Bay Delta?

« Delta-Suisun funder

SFBRA
SSIDC

* Yellow - The Sacramento-San
Joaquin Delta Conservancy

® o & @

(] NCEAS Study Boundary
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Restoration Sites 1 W

Agency
® CDFW
CNRA
csce
SFBRA
SSIDC
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RQ1. What characterizes multi-
benefit restoration projects in the
Bay Delta?

- Bay funders

« Dark Blue = SF Bay Restoration
Authority

 Light Blue = California State
Coastal Conservancy



111111111
[[[[[[[[[

TSR N N 7 RQ1. What characterizes multi-
i ol benefit restoration projects in the
o - Bay Delta?

CscC
SFBRA
SSIDC
(] NCEAS Study Boundary

® o & @

e Cross scale
« CNRA,
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Restoration Sites N e i RQ1. What characterizes multi-
i i benefit restoration projects in the
e Bay Delta?

sonc « Median Bay =$689,000 ; Delta = $617,242
|- Max = $55,000,000 proposed

$SIDC
(] NCEAS Study Boundary

Region

B AiBay

. Delta & Suisun

Number of Projects

10

] -
0 I“Illllllll III i B EE B
$0

$2,500,000 $5,000,000 $7,500,000 $10,000,000
Funding Amount (USD)
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Restoration Sites 0 125, 25 50 Kilometers

Agency
® CDFW
CNRA
CcscC
SFBRA
SSIDC
I:] NCEAS Study Boundary

® o @& @

RQ1. What characterizes multi-
benefit restoration projects in the

Bay Delta?
« Median Bay =9 ac.; Delta =
91ac.*(p<0.01)
« Max = 70,000ac. proposed
50
40
_9
8
c&: 20 Region
o B AuBay
g . B Delta & Suisun
£
-
.
10 I
| =
N ([ | O —
0 1000 2000 3000

Acreage (acres
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RQ1. What CANEE
characterizes
multi-benefit
restoration

_ projects in the
Bay Delta?

Proportion of Projects with Each Habitat Type by Regior

Aquatic Floodplain

(p = 0.007) (p = 0.009)

81%
53%
. -
-
T

Riparian

(p = 0.001)

64%
-30% .

All Bay Delta-Suisun

Region



' RQ1. What o | Proportion of Proiects with Each Habitat Type by Regior
characterizes ——
multi-benefit E=AEN)
restoration

_ projects in the 63%

Bay Delta? . -
Urban
(p = 0.158)
12%
2%
All Bay Delta-Suisun




.........
,,,,,,,,,

Restoration Sites 0 125, 25 50 Kilometers

Agency
® CDFW
CNRA
csce
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RQ1. What characterizes multi-
benefit restoration projects in the
Bay Delta?

e @Goals:
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Restoration Sites 0 125, 25 50 Kilometers
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RQ1. What characterizes multi-
benefit restoration projects in the
Bay Delta?

e @Goa

|s:

native

restore

water

project

improve

_community

public

provide

bay

creek

tidal d

habitat|

marsh

enhance

flood

species

storation
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TSR N N 7 RQ1. What characterizes multi-
i ol benefit restoration projects in the

- i Bay Delta?
e « Goals:
(] NCEAS Study Boundary
native
restore improve publiccommunity
ban o water provide
p rOJ eCt bay creek _
. , species
habitat tidal restoration
enhance arsh quality

flood | access
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RQ1. What characterizes
multi-benefit restoration
projects in the Bay Delta?

Hazard Mitigation

flood 4

slr 1

Invasive
contam -
other hazard +
heat -

drought 4
subsid -

habs -

Bay Delta



RQ1. What characterizes
multi-benefit restoration
projects in the Bay Delta?

Hazard Mitigation

flood 4

slr -

invasive
contam - 039 0.23
other hazard + 0.19 0.21
heat 4 0.19 0.06
drought 4 0.1 0.13
subsid + 0.05 0.09
habs 4 0.05 0.04

Bay Delta



RQ1. What characterizes
multi-benefit restoration
projects in the Bay Delta?

Hazard Mitigation Regulating Services

flood 4 hazard mit -

sl 4 w_qual 4

. . carbon_seq
INVasive - -
erosion 4
contam -
plants nuisance -

other hazard + _
global climate ~

heat - .
local climate ~
drought - air_quality 4
subsid A insects disease
habs + pollinators -

Bay DL;HH Bay Delta



RQ1. What characterizes
multi-benefit restoration
projects in the Bay Delta?

Hazard Mitigation Regulating Services
flood 4 0763 016 hazard mit -
slr - GG 0.28 W_qUPl"
: : 02 o N carbon_seq 4
Invasive 0.3 049
erosion
contam - 0:39 0.23

plants nuisance -

other hazard + 0.19 0.2

global climate 4 0:32 0.3
heat | (015 o local_climate{ ~ 0.18 0.06
drought - 0.1 bl air_quality 0.16 0
subsid ~ 0.05 0.09 insects_disease - 0.05 0.11
habs 0.05 0.04 pollinators - 0.08 0.06

Bay DL;I ta Bay Delta




RQ1. What characterizes
multi-benefit restoration
projects in the Bay Delta?

Hazard Mitigation Regulating Service Supporting Services
flood - hazard mit - habitat -
slr - w_qual 4
: : carbon_seq - biodiversity -
invasive -
erosion - connectivity =
contam .

plants nuisance -

other hazard + _ infrx =
global climate ~

heat ~ .

local climate - groundw -
drought - air_quality 4 _
prim_prdx =
subsid 1 insects_disease
habs - pollinators - nutrients =
T T v ' T T
Bay Delta Bay Delta Bay Delta



RQ1. What characterizes
multi-benefit restoration
projects in the Bay Delta?

Hazard Mitigation Regulating Service Supporting Services
flood - hazard mit - habitat -
slr - w_qual 4
. . carbon_seq biodiversity 7
invasive -
erosion - _connectivity - 0.44 0.43

contam -

plants nuisance -

other_hazard A _ infrx - 0.24 0.23
global climate ~

heat +
e local climate 4 groundw A 0.16 0.3
drought - air_quality 4 _
‘ prim_prdx - 0.05 0.23
subsid - insects_disease
habs - pollinators nutrients - 0.11 0.09
Bay Delta Bay Delta Bay Delta



RQ1. What characterizes
multi-benefit restoration
projects in the Bay Delta?

Hazard Mitigation

Regulating Service

Supporting Servi

Cultural Services

- hazard mit - : educ service
flood ard habitat = _
slr w_qual rec_trails 4
biodiversity =

: : carbon_seq . .

Invasive - ethical service A
€rosion 7 connectivity = .

contam A - stewardship -

plants nuisance -

other hazard + _ infrx = rec_observe -
global climate ~ -
heat - . ec water -
local climate groundw = rec_water

d]‘(!llghl 7 ai]'_(_lualit};' - . I‘CC_I]Shiﬂg "
prim_prdx =

subsid - insects disease - rec_hunting -
habs pollinators - nutrients =

Bay Delta

Bay Delta

)¢ camp picnic

Bay Delta

Bay Delta



RQ1. What characterizes
multi-benefit restoration
projects in the Bay Delta?

Hazard Mitigation

Regulating Service

Supporting Servi

Cultural Services

- azard_mit : >duc_service o ¥4
flood hazard mit habitat - educ service 0
slr - w_qual rec trails - 0:32
carbon seq - biodiversity -
invasive ‘ -4 ethical service 0.21
erosion connectivity = .
contam A i y stewardship - 0.23 0.09
plants nuisance -
other hazard + _ infrx = rec observe - 0.13 0.13
global climate ~ -
heat + _ ac water =
local climate - groundw - rec_water 0.05 0.09
drought - air_quality _ rec_fishing - 0.03 0.06
prim_prdx =
subsid 1 insects_disease - rec_hunting - 0.02 0.06
ahs - sollinators - nutrients = o
habs P ‘ )¢ camp picnic 0.03 0.02
T T ' ' T T
Bay Delta Bay Delta Ba Delta ' '

‘y Y Bay Delta



RQ2. How are multi-benefit restoration
project attributes associated?
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RQ2. How are multi-
benefit restoration 5
project attributes
associated?

-2

0
PC1 (29.4%)

log(Funding $)

16
15
14
13
12

region

® Al Bay
A Delta-Suisun




PCA Biplot —

RQ2. How are multi-

benefit restoration 5 |
project attributes log(Funding $)
associated?
1 * Iy
= A
: =T
g 0 be a’st di
N .
& i
-1 region
= ® AllBay
2 4 Delta-Suisun
-3
-4 . 0 2
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RQ2. How are multi-
benefit restoration
project attributes
associated?

Tradeoffs - Biodiversity

and the number of

cultural services that

are a focus

« Bay > cultural
services

- Delta > biodiversity

PC2 (19.2%)

PCA Biplot —

A & ar‘_di

PC1 (29.4%)

e
sadv

log(Funding $)

region

® All Bay
A Delta-Suisun
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RQ2. How are multi-

benefit restoration 5
project attributes log(Funding §$)
associated? : 16
15
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O
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RQ2. How are multi-
benefit restoration 5
project attributes
associated?

Tradeoffs - Acreage
(acres_log), # supporting
services (amt_supp) vs.

PC2 (19.2%)
(]

how many types of
disadvantaged -1
communities they benefit
(i.e., amt_disadv)
- Bay > disadvantaged )
« Delta > acreage, # of

supporting services

PCA Biplot —

log(Funding $)

log @
A—peie Glgamé‘ azards
. .re
N iy S
A .'
® ,;CU“ &
.
A .
] . & region
ami_disadv ® Al Bay
A Delta-Suisun
L)
o
-4 -2 0 2

PC1 (29.4%)



RQ3. What benefits do multi-benefit
restoration projects provide for
disadvantaged communities?



R3. What benefits Funding by Community Type
do multi-benefit

restoration projects 5 3
provide for disadvantaged & 0
communities? T
5 o
2 &
- Disadvantaged community o
median = $804,000%* 5 ~ o 8
» Non-disadvantaged community 5 S
median = $459,928* (p<0.01) 3 :
8 I |
Not Disadvantaged Disadvantaged
disadv




R3. What benefits Funding by Community Type
do multi-benefit

restoration projects 5 3
provide for disadvantaged & 0
communities? }
5 5
2 &
< A
O)
j= . o 3
g 5
I é — §
« Few projects (n=16) said they ~ i
were not benefiting o : | |
disadvantaged communities % | S
o I [
Not Disadvantaged Disadvantaged
disadv




R3. What benefits

-t
co
-
co

. . Proximi
do multi-benefit e
restoration projects —T 37
provide for disadvantaged
« Wide range of (potential) B aisa
benefits yet the most —_— b 19 y _
commonly referenced benefit e B Detta & Suisun
IS “proximity”
Health [ERERE!
Environment

o

20 40 60
Number of Projects



R3. What benefits

-t
co
-
co

. . Proximi
do multi-benefit N
restoration projects Recreation R 37
provide for disadvantaged
communities? Education g 26
. All Bay
Training Ak . Delta & Suisun
Health [ERERE!

« Suggests that proposals are Jobi

checking the required box but

haven't explicitly considered - .

various ways they could benefit nvironmen

o

20 40 60
Number of Projects



R3. What

benefits do multi-
benefit restoration
projects provide
for disadvantaged
communities?

- Delta-Suisun -
Gaps in the
Stockton Area,
ranked very high
social vulnerability
but have no multi-
benefit projects

(® Grey background
() Imagery

CNRA

SFERA

csce

CDFW

ssJDC

[J) socio-economic Status (CDC)

[[] Household Characteristics (CDC)

[] Racial & Ethnic Minority Status (CDC)

[ Housing Type & Transportation (CDC)
COwerall Vulnerability (CDC)

J Cleanup Sites Score (CES 4.0)

(] california Protected Areas Database (CPAD)
[J california Conservation Easement Database (CCED) |
[J Percent of Protected Area in Census Tract
[J Mationwide flood hazard (NOAA)

O Cleanup Sites (CalOEHHA)

[ Terrestrial Mative Species Richness (CDFW)
(] Aquatic Native Species Richness (CDFW)

Dixon

VACAVILLE 3

R ’ [ Terrestrial Connectivity (CDFW)
h_f_—.l_\_ll‘\_j =g [] Terrestrial Significant Habitats Summary (CDFW)
N Bt _-]J:—:E\ o [J Aquatic Significant Habitats Summary (CDFW)
N N ﬁ:ﬁm,‘ TS | [ PLACES: Census Tract Data, 2023 release (CDC)
~1a = N, [ Parks With Public Access (Trust for Public Land)
“dokcorn = e

[] Percent of Park Area in Census Tract

San Ramon




R3. What benefits do
multi-benefit restoration
projects provide for
disadvantaged
communities?

« Bay - Gapsinthe
Vallejo area which
are ranked very
highly for social
vulnerability (CDC)
and only has one
multi-benefit
project

Half Moon Bay

Crverall vulnerability: 0.818, High ]I-

-
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Caveats and Challenges

« These are preliminary analyses

« Since 2022 many more projects built or planned that were not captured
« Lookout Slough Tidal Restoration and Flood Improvement Project

« Results are based on proposed rather than demonstrated benefits

« Other socio-political factors likely play an outsized role in project investment

- e.g., project locations may be selected based on opportunistic land ownership
or acquisition opportunities (Gmoser-Daskalkis, 2025)
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Conclusion

1. What characterizes multi-benefit restoration projects in the Bay Delta?

Wide range of ecosystem services
| 2. How are project attributes associated?

Social and environmental tradeoffs; Bay focus on disadvantaged comm;
Delta on supporting services

3. What are the benefits of multi-benefit restoration projects to disadvantaged communities?
Disadvantaged receive more $, but other benefits are limited




Thank you! Questions?

Connect with us

Scan the QR code to
subscribe to our email
announcements

Deltacouncil.ca.gov/
Tribal-Engagement

X

@DeltaCouncil
@xoco_shinbrot

@deltastewardshipcouncil

Delta Stewardship Council
Xoco Shinbrot

@deltastewardshipcouncil
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