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• “Up p e r  Es t u a ry”

• 500,000 re s id e n t s

• Habita t for ove r 700 sp e cie s

• Su p p or t s  80% of Ca liforn ia 's  
com m ercia l fishe ry specie s; 
recrea tiona l fish ing a rea   

• Water supply for 26 m illion  p e op le

• Irriga te s ove r 4 m illion  a cre s  (45% 
of US fru its & vege tab les) 

Tides

California’s Delta and Suisun Marsh 



Im age : SFEI/ASC

Ancestral and current un-ceded 
territory of Bay Miwok, Coast 
Miwok, Plains Miwok, Maidu, 
Nisenan, Ohlone, Patwin, Pomo, 
Wappo, Wintun, and Yokuts 

Pre-European Delta
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Pre-European vs. Modern 

• ~96% of tidal wetlands lost

• Removal of traditional 
management practices

• Complete alteration of 
watershed hydrology and 
ecosystem connectivity 



• Ta rge t s : 60-80k  a cre s  of 
re stora tion  by 2050 above  2007 
base line

Im age : DSC

Delta Plan Chapter 4 Amendment



• Ta rge t s : 60-80k  a cre s  of re stora tion  by 2050 above  
2007 base line

• In form ed  by 14 recovery p lans, conse rva tion  stra tegies, and  
species-specific re siliency p lans

• Five  co re  s t ra t e gie s :
• More  na tu ra l, functiona l flows

• Restore  ecosystem  function

• Protect land  for re stora tion  

• Protect na tive  species, reduce  im pact of nonna tive  invasive  
species

• Im prove  institu tiona l coord ina tion

• Ot h e r  Con s id e ra t ion s :
• Good ne ighbor checklist

• Com patib le  with  ad jacen t land  uses

• Triba l involvem ent

• Socia l benefits

Im age : DSC

Delta Plan Chapter 4 Amendment



Delta Plan Current Conditions

Ecosys t e m  Typ e His t o r ic Ac.
2007 
Ba se lin e  
Ac.

Non -t id a l w e t la n d s
(Seasonal Wetland  Wet Meadow, Nontida l 
Wetland , Alka li Seasonal Wetland , many acres of 
subsidence reversa l projects)

116,524 5,800

Rip a r ia n  (+ Flood p la in )
(Willow Riparian  Scrub/Shrub, Valley Footh ill 
Riparian , Willow Thicke t) 51,427 14,200

Tid a l We t la n d
(Brackish  (Suisun), Fre sh  (De lta ))

530,541 19,900

Im age : SFEI



Delta Plan 2050 Restoration Targets

Ecosys t e m  Typ e His t o r ic Ac.
2007 
Ba se lin e  
Ac.

Ta rge t  Ac. Ne t  
In cre a se from  
Ba se lin e  

2050 Ta rge t  
To t a l Are a  

Non -t id a l w e t la n d s
(Seasonal Wetland  Wet Meadow, Nontida l 
Wetland , Alka li Seasonal Wetland , many acres of 
subsidence reversa l projects)

116,524 5,800 19,230 24,330

Rip a r ia n  (+ Flood p la in )
(Willow Riparian  Scrub/Shrub, Valley Footh ill 
Riparian , Willow Thicke t) 51,427 14,200 16,300 30,500

Tid a l We t la n d
(Brackish  (Suisun), Fre sh  (De lta ))

530,541 19,900 32,500 52,400

Im age : SFEI



• Wh a t  p rogre ss  h a s  b e e n  m a d e  t ow a rd s  
t h e  De lt a  Pla n  Re s t o ra t ion  Ta rge t s  a n d  
w h a t  h a s  m ot iva t e d  it ?

• Sp a t ia l: Lega l De lta  and  Suisun  Marsh  
(De lta  Plan  Boundarie s)

• Pro je ct s : 
• Spatia lly explicit with  acreages iden tified
• Reestab lishm ent of physica l and /or 

b io logica l p rocesses  

• Ph a se : Com ple ted , In  Progress, and  Planned  

• Lit e ra t u re  review : science  and  
m anagem ent across re stora tion  types

Restoration Progress Review: Scope



EcoAtlas

Othe r 
Sources

Docum ents

• Agency reports
• CEQA docum ents
• EcoRestore  p roject fact shee ts
• Bond  Accoun tab ility reports
• If no officia l docum ents ava ilab le : on line  

a rticle s, p re ss re leases, o the r m ed ia

Data Sources 

• DSC Covered  Actions
• Expert In te rviews

• Ecosystem  types with  m easurab le  p rogress
• In itia l p rojects: n =178
• Projects m ee ting scope : n =63
• Projects from  othe r sources: n =18
• Tot a l p ro je ct s  in clu d e d : n =81

Im age : SFEI



Elevation is Destiny for Restoration 

Images: DSC



Tidal Wetland: daily tidal inundation, tidal channels
32,500 acre Delta Plan Target Bradm oor Island , Su isun  Marsh

Dutch  Slough , Oakley

In te rtida l Eleva tion

Im ages: DSC, DWR



Tidal Wetland: daily tidal inundation, tidal channels
32,500 acre Delta Plan Target 

In te rtida l Eleva tion

Im ages: DSC, DWR

• Com p le t e d  p os t  2008:   
5729 a cre s    

• In -p rogre ss : 5234 a cre s

• Pla n n e d : 3422 a cre s



Non-Tidal Wetland: no direct connection to rivers or 
tides, often subsidence-reversal projects
19,500 acre Delta Plan Target
 

Deep/Shallow Subtida l Eleva tion

Mayberry Wetland , Whale’s Mouth  Wetland , She rm an  Island

Im ages: DSC, DWR



Non-Tidal Wetland: no direct connection to rivers or 
tides, often subsidence-reversal projects
19,500 acre Delta Plan Target
 

Deep/Shallow Subtida l Eleva tion

Im ages: DSC, DWR

• Com p le t e d  p os t  2008:   
2777 a cre s    

• In -p rogre ss : 18 a cre s

• Pla n n e d : 5613 a cre s



Riparian and Floodplain: Connected to river corridors, 
along levee edges, and groundwater-wetted areas 
16,300 acre Delta Plan Target

River corridors

Southport Levee ,
West Sacram ento  

Cosum nes River 
Prese rve , Galt 

Im ages: DSC, DWR



Riparian and Floodplain: Connected to river corridors, 
along levee edges, and groundwater-wetted areas 
16,300 acre Delta Plan Target

River corridors

Im ages: DSC, DWR

• Com p le t e d  p os t  2008:     
940 a cre s    

• In -p rogre ss : 738 a cre s

• Pla n n e d : 851 a cre s
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Completed, In Progress, and Planned Restoration Acreage 
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Restoration Motivations: Water Project Mitigation 

Acreage across completed, in-progress and planned projects

• Federa lly Endangered  Species: De lta  
Sm elt, Chinook Sa lm on, Stee lhead , and  
Green  Sturgeon

• 8,000 acres of tida l we tland  m itiga tion  
required  for wate r p roject ope ra tions by 
USFWS and  NOAA ESA Biologica l 
Opin ions 

• 800 additiona l acres of tida l we tland  
re stora tion  for Longfin  Sm elt

• Led by DWR, m onitored  by CDFW  
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Restoration Motivations: All Mitigation 

Acreage across completed, in-progress and planned projects

• Other m itiga tion  requ ired  by 
CEQA & NEPA 

• 43% (11,730 a cre s)
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Restoration Motivations: DWR Delta Levees Program AB 360 

Acreage across completed, in-progress and planned projects

• DWR Delta  Levees Program

• AB 360 “ecologica l up lift”

• 17% (4607 a cre s)
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Restoration Motivations: Ecosystem Services and Green Infrastructure  

Acreage across completed, in-progress and planned projects

• Restora tion  for specific ecosystem  
se rvices

• Mostly non-tida l we tlands for 
subsidence  reversa l 

• 3,500 acres a re  p lanned  
Metropolitan  Wate r District 
p roject on  Webb  Tract 

• 30% (8130 a cre s)
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Restoration Motivations: “Voluntary” restoration  

Acreage across completed, in-progress and planned projects

• Non-requ ired  restora tion  for ecologica l 
benefit

• 7% (1963 a cre s)

• Contrast to  SF Bay and  Californ ia  a t la rge , 
which  accounts for 40% of na tiona l volun tary 
restora tion  (Gittm an  e t a l. 2019)

  



Preliminary Insights: DWR/CDFW Fish Restoration Program

Invertebrate 
Productivity

Temperature 
refugia

Presence of 
salmon and 

smelt

Invertebrate photos: CDFW; Temperature graph: Danny Cox, CDFW



Preliminary Insights: Dutch Slough and Mayberry Wetlands

Tidal Carbon 
Sequestration

Non-Tidal 
Methane 

Production

Terrestrial 
Species Use

Figures: Baldocchi Lab, UCB; Thorne Lab, USGS;  UC Davis MWFB

Dutch 
Slough
Marsh

GHG Flux Over Time, Mayberry 
Wetland, Sherman Island
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Science and Management Gaps  

• Analysis of re stora tion  ou tcom es

• Triba l involvem ent and  co-m anagem ent 
(Hankins 2018, Zed le r and  Stevens 
2018)

• Com m unity involvem ent 

• Progress for Oak Woodland , Verna l 
Pool, and  Stab ilized  In te rior Dune

• Future  fund ing 



Im age : DSC
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Thank you

@deltastewardsh ipcouncil

De lta  Stewardsh ip  Council

@DeltaCouncil

@deltastewardsh ipcouncil

Scan  the  QR code  to  
subscribe  to  our em ail 
announcem ents

Connect with us

Deltacouncil.ca .gov
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Restoration Motivations  

Acreage across completed, in-progress and planned projects
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