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The EWG presented the prior draft of this document, dated 4/24/08, to the 

Blue Ribbon Task Force on April 25, 2008. This update adds Table 3 – 

summary of the proposed strategies, slightly revises Table 2 – Performance 

Targets, and adds some additional text. Not all comments received to date 

have been incorporated in the text though the tables are revised.
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-&F4&./-C.&N!?/1525-GN!/2D!D5??+13&D!+`G6&2!.&DC'&!&235.+2F&2-/1!@/-&.!]C/15-GN!B+-E!1&/D526!

-+!D&'152&?!52!/BC2D/2'&!/2D!75-2&??)
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! ;!K!;!

Problem Drivers 

PE&?&!4.+B1&F?!D&.53&!7.+F!/!2CFB&.!+7!7/'-+.?\!

! 0EG?5'/1!E/B5-/-!1+??!!

! I1+@;.&1/-&D!E/B5-/-!1+??!!

! V+??!+7!'+22&'-535-G!/2D!&`-&2?53&!52-&.7/'&?!B&-@&&2!D577&.&2-!&1&F&2-?!+7!-E&!-&..&?-.5/1!

/2D!/]C/-5'!&235.+2F&2-?!

! )+F52/2'&!BG!/]C/-5'!523/?53&!?4&'5&?[!'+F4&-5-5+2!/2D!4.&D/-5+2!BG!523/?53&!?4&'5&?!

! O1-&.&D!71+@!.&65F&?\!.&DC'&D!)&1-/!5271+@N!.&DC'&D!1+26;-&.F!)&1-/!+C-71+@N!52'.&/?&D!

&`4+.-?!@5-E52!/2D!7.+F!-E&!)&1-/N!.&3&.?&D!.53&.!71+@?!7.+F!-E.+C6E;)&1-/!'+23&G/2'&!

! O1-&.&D!6&+F&-.G!+7!)&1-/!@/-&.@/G?!52!41/27+.F!/2D!'.+??!?&'-5+2!

! V+@!3/.5/B515-G!52!?C.7/'&!@/-&.!.&?5D&2'&!-5F&?!-E.+C6E+C-!)&1-/!@/-&.@/G?!!

! "2-./52F&2-!

! X+2-/F52/2-!1+/D526?!

Relationships between Drivers and Indicators 

,-./-&65&?!/2D!/'-5+2?!-+!/'E5&3&!-E&!D&?5.&D!&'+?G?-&F!'E/./'-&.5?-5'?!U,&'-5+2?!K!/2D!<A!/.&!/5F&D!/-!

-E+?&!C2D&.1G526!D.53&.?!+7!-E&!4.+B1&F?!-E/-!'/2!B&!F/254C1/-&D!@5-E!D5.&'-!ECF/2!52-&.3&2-5+2N!

.&'+625g526!-E/-!?+F&!52-&.3&2-5+2?!F/G!B&!D5775'C1-!-+!5F41&F&2-H!!

!

F3G8')AJ)I124"3&#+$)312);+4>'+$)#9)7##+)!"#$%$&'()T.1"&4#1)

Indicators of Poor 

Ecosystem Function

Physical 

habitat 

loss

Flow-

related 

habitat 

loss

Connectivity 

and 

interface 

loss

Nuisance 

Invasives

Altered 

flow 

regimes

Altered 

geometry

Low 

residence 

time 

variability Entrainment

Contaminant 

loadings

1) Population decline ! ! ! ! ! ! ! ! !

2) Impaired primary 

and secondary 

production

! ! ! ! ! ! ! ! !

3) Low variability in the 

aquatic environment
! ! ! ! ! ! !

4) Minimal and uniform 

habitats and poor 

connectivity

! ! ! ! ! !

5) Poor transit corridor 

for migratory fish
! ! ! ! ! ! ! ! !

6) Poor water quality ! ! ! ! !

Drivers of Poor Ecosystem Function *

!
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! ;!<!;!

Agents of Ongoing Change 

PE&!752/1!45&'&!527+.F526!D&3&1+4F&2-!+7!?-./-&65&?!/2D!/'-5+2?!/.&!-E+?&!7+.'&?!-E/-!@511!D.53&!

+26+526!'E/26&!52!-E&!)&1-/N!-E&!1+@&.!&?-C/.GN!/2D!-E&!@/-&.?E&D\!

! V/2D!C?&!/2D!4+4C1/-5+2!6.+@-E!

! ,&/!1&3&1!.5?&!

! X15F/-&!'E/26&!

! ,&5?F5'5-G!

! V&3&&!?-/B515-G!

! i&@!523/?5+2?!+7!2C5?/2'&!?4&'5&?!

!

3 Desired Ecosystem Characteristics, Their Indicators, 

and Performance Targets 

F:4$)$'"&4#1)V488)G')'M/312'2)41)3)$.G$'W.'1&)2+39&)&#)/+#>42')'M/8313&#+%)&'M&)&#):'8/)&:')

+'32'+).12'+$&312):#V)&:')!"#$%$&'()*#+,)-+#./)3++4>'2)3&)&:')419#+(3&4#1)/+'$'1&'2)

!

#&!E/3&!D&3&1+4&D!-@+!'/-&6+.5&?!+7!D&?5.&D!&'+?G?-&F!'E/./'-&.5?-5'?N!7+11+@526!-E&!6&2&./1!

'+2'&4-!+7!-E&!.&?-+./-5+2!.&'54&!4.&?&2-&D!/B+3&\!U=A!-E&!?4&'5&?!/2D!ECF/2!+C-'+F&?!/2D!U8A!-E&!

C2D&.1G526!E/B5-/-?N!4.+'&??&?N!/2D!?-.&??+.!.&DC'-5+2?!2&'&??/.G!-+!/'E5&3&!-E&!?4&'5&?!/2D!ECF/2!

+C-'+F&?H!

Group 1: Characteristics and Indicators: Species and Human 

Outcomes 

M2!+.D&.!-+!E/3&!/!)&1-/!-E/-!E56E1G!4.+DC'-53&N!3/.5/B1&!'+2D5-5+2?N!&`-&2?53&!D53&.?&!E/B5-/-?N!6++D!

F56./-5+2!'+..5D+.N!/2D!7.&&!+7!'+2-/F52/2-?N!-E&!"'+?G?-&F!#+.Z!$.+C4!.&'+FF&2D?!&?-/B15?E526!

-E&!7+11+@526!753&!D&?5.&D!&'+?G?-&F!'E/./'-&.5?-5'?!/2D!-E&5.!/??+'5/-&D!52D5'/-+.?\!

1) Viable populations of native resident fishes and migratory birds 

/H OBC2D/2'&!+7!?&1&'-&D!?4&'5&?!-E/-!.&4.&?&2-!/!D53&.?5-G!+7!7C2'-5+2/1!6.+C4?!!

BH $&+6./4E5'!D5?-.5BC-5+2!

2) Functional corridors for migratory fish species 

/H Q56./-5+2!?C''&??!

BH X+22&'-535-G!-+!C4?-.&/F!/2D!D+@2?-.&/F!E/B5-/-?!

'H ,C5-/B1&!&235.+2F&2-/1!@/-&.!]C/15-G!/2D!71+@!/1+26!F56./-+.G!'+..5D+.?!
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! ;!J!;!

3) Ecosystem functions that support human services 

/H I1++D!4.+-&'-5+2!

BH #/-&.!]C/15-G!

'H %&'.&/-5+2!

DH cC77&.?!

Group 2: Characteristics and Indicators: Habitats, Processes, and 

Stressor Reductions 

4) Diverse mosaic of habitats and ecosystem processes to support 

native resident and migratory estuarine species 

/H O.&/1!&`-&2-!+7!-5D/1!F/.?EN!?&/?+2/1!71++D41/52N!C41/2D?N!/2D!+4&2!@/-&.!

BH O--.5BC-&?!+7!-E&!-/.6&-!&'+?G?-&F?\!'+F41&`&?!+7!FC1-541&!E/B5-/-?N!?4/-5/1!

D5?-.5BC-5+2!+7!'+F41&`&?N!'+22&'-535-G!@5-E52!/2D!B&-@&&2!'+F41&`&?N!4.+DC'-535-GN!

/2D!DC./B515-G!+.!.&?515&2'G!

5) Stressors reduced to below levels of adverse effects 

/H %&DC'&D!'+2-/F52/2-?!5F4/'-?!

BH %&DC'&D!+.!&15F52/-&D!&2-./52F&2-!

'H %&DC'&D!5F4/'-!+7!'C..&2-!/2D!4+??5B1&!7C-C.&!2C5?/2'&!523/?53&!?4&'5&?!

Performance Targets for Each Indicator 

P/B1&!8!4.&?&2-?!-E&!7C11!?C5-&!+7!4&.7+.F/2'&!-/.6&-?!7+.!&/'E!+7!-E&!52D5'/-+.?!15?-&D!/B+3&H!!

!
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Performance targets

1 Viable populations of native resident fishes and migratory birds

A) Abundance (population size and partial proxy for genetic diversity)

delta smelt:!!!"##$!"%&'("%)*!+,--!./01,234!54,1-!/6037

longfin smelt:!!!"##$!"%&'("%)*!+,--!./01,234!54,1-!/6037

splittail:!!378330!-91!-3:3-;!9<;34:30!0=4/6>!)'(%"!049=>?2

Ducks: !"@A!B/--/96!;=;2,/630!,2!C3,D!1/6234/6>!,<=60,683!EFGHG!C9C=-,2/96!9<I382/:3J!K3-2,!

,60!L=/;=6!89B</630

Shorebirds: !'#M###!;=;2,/630!,2!C3,D!1/6234/6>!,<=60,683M!H,6=,4N!2?49=>?!+3<4=,4N!EFGHG!

C9C=-,2/96!9<I382/:3J!K3-2,!,60!L=/;=6!89B</630

Aleutian Canada goose: L=;2,/6!O#$!9P!2?3!194-0Q;!C9C=-,2/96!0=4/6>!1/6234!43;/03683

Tundra swan and white-fronted goose: L=;2,/6!A#$!9P!2?3!R,8/P/8!+-N1,N!C9C=-,2/96!0=4/6>!

1/6234!43;/03683

Canvasback: L=;2,/6!S#$!9P!2?3!R,8/P/8!+-N1,N!C9C=-,2/96!0=4/6>!1/6234!43;/03683

Raptors (Swainson Hawks) & Song Birds

Plants, Herps, Mammals Include only functionally critical species, TBD

B) Distribution (partial proxy for genetic diversity and habitat quality)

delta smelt:!!C43;362!/6!,--!+.T5!;/23;!2?,2!988=4!1/2?/6!2?3!2,4>32!P,--!?,</2,2!E;33!<3-91J

splittail:!!;C,16/6>!,0=-2;!C43;362!/6!,--!,883;;/<-3!;3,;96,-!P-990C-,/6!?,</2,2;!

Birds Pending

Plants, Herps, Mammals Include only functionally critical species, TBD

Table 2

Performance Targets for Desired Ecosystem Characteristics and Their Indicators

Desired Ecosystem Characteristics

and Their Indicators

Fish

Fish

Birds

!"#$%&'()*+,-./0-*)-0122'34#5*6+*,..'7889/8:;<.=./>?#(7'@A)*/()*+,-.
/#B#/
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Performance targets

Table 2

Performance Targets for Desired Ecosystem Characteristics and Their Indicators

Desired Ecosystem Characteristics

and Their Indicators

2 Functional corridors for migratory fish species

A) Migration success

Salmon and steelhead
U%O$!;=4:/:,-!9P!,0=-2!P/;?!B/>4,2/6>!2?49=>?!2?3!K3-2,V!UO#$!;=4:/:,-!9P!I=:36/-3!P/;?!

B/>4,2/6>!2?49=>?!2?3!K3-2,!EB3,;=430!<N!2,>>/6>!;2=0/3;J

Sturgeon
U%O$!;=4:/:,-!9P!,0=-2!P/;?!B/>4,2/6>!2?49=>?!2?3!K3-2,V!UO#$!;=4:/:,-!9P!I=:36/-3!P/;?!

B/>4,2/6>!2?49=>?!2?3!K3-2,!EB3,;=430!<N!2,>>/6>!;2=0/3;J

B) Connectivity to upstream and downstream habitats

Salmon, steelhead, and sturgeon
W349!/68/0362;!C34!N3,4!9P!=C;243,B!94!0916;243,B!C,;;,>3!03-,NM!<-98D,>3!94!B942,-/2N!

<-98D30!<N!C?N;/8,-!<,44/34;!!

C) Suitable environmental water quality and flow along migratory corridors

Salmon, steelhead, and sturgeon
W349!/68/0362;!C34!N3,4!9P!=C;243,B!94!0916;243,B!C,;;,>3!03-,NM!<-98D,>3!94!B942,-/2N!P49B!

-91!KXM!?/>?!23BC34,2=43;M!94!297/8!8962,B/6,2/96

San Joaquin salmon
U#!8P;!632!0916;243,B!P-91!96!2?3!L,6!H9,Y=/6!Z/:34!,2!H34;3N!R9/62!E/@3@M!69!43:34;3!P-91!

89602/96;J!P49B!X829<34!"!2?49=>?!H=63!*#!

Dissolved oxygen UO!B>[\!/6!,--!-98,2/96;!,2!,--!2/B3;

3 Ecosystem functions that support human services

]J!+-990!C492382/96

^J!T,234!Y=,-/2N

FJ!Z3843,2/96

KJ!^=PP34;

Pending

!"#$%&'()*+,-./0-*)-0122'34#5*6+*,..'7889/8:;<.=./>?#(7'@A)*/()*+,-.
/#9#/
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Performance targets

Table 2

Performance Targets for Desired Ecosystem Characteristics and Their Indicators

Desired Ecosystem Characteristics

and Their Indicators

4 Diverse mosaic of habitats and associated ecosystem processes to support native resident and migratory estuarine species

A) Areal extent of tidal marsh, seasonal floodplain, uplands, and open water

Tidal wetlands

E96!-,60;!1/2?/6!2/03!4,6>3!,60!_`OP2!

;=<;/030V!/62342/0,-!3-3:,2/96;!8=44362-N!

<3/6>!=C0,230!<N!KTZJ

Long-term (>30yr): ,--!;=/2,<-3!-,60;!E)#M###!,843;!K3-2,M!O#M###!,843;!L=/;=6J

Short-term (<30yr): ?,-P!9P!,--!;=/2,<-3!-,60;!EA#M###!,843;!K3-2,M!SOM###!,843;!L=/;=6J

Interval targets at 10 and 20 years: "[*!,60!S[*!9P!;?942(234B!2,4>32

Floodplains

E6330!29!3:,-=,23!-,60!3-3:,2/96;!,60!

4/:34!;2,>3;!29!/BC49:3!9CC942=6/2N!,43,!

=6034;2,60/6>J

U!O#M###!,843;!1/2?!:,4/,<-3!/6=60,2/96!8960/2/96;!29!;=CC942!43;/0362!,60!B/>4,294N!P/;?!,60!

B/>4,294N!;?943</40;!,60!1,234P91-!,60!/68-=0/6>!,66=,-!:3>32,2/96!E3@>@M!96>9/6>!,>4/8=-2=4,-J!

,60!4/C,4/,6!P943;230!-,60;

Terrestrial grasslands/seasonal 

wetland complexes/sea level rise 

accommodation

E=CC34!3-3:,2/96;!692!N32!896P/4B30J

Long-term (>30yr): ,--!;=/2,<-3!-,60;!E`"*#M###!,843;!K3-2,M!OM###!,843;!L=/;=6J

Short-term (<30yr): ?,-P!9P!,--!;=/2,<-3!-,60;!E`&OM###!,843;!K3-2,M!SM###!,843;!L=/;=6J

Interval targets at 10 and 20 years: -9134(3-3:,2/96!-,60;M!-,60;!,2!?/>?!4/;D!9P!

=4<,6/a,2/96M!8944/094!<321336!L=/;=6!.,4;?!,60!F,8?3!L-9=>?

Open Water

Delta smelt fall habitat: R49:/03!*OM###!,843;!EY=,62/2N!37/;2/6>!C4/94!29!2?3!038-/63;!

<3>/66/6>!/6!"%)AJ!9P!P,--!9C36!1,234!?,</2,2!1/2?!;,-/6/2/3;!<321336!#@O!29!&!C;=M!2=4</0/2N!9P!

bbM!,60!23BC34,2=43!_!cc

Delta smelt spring and summer habitat: 23BC34,2=43!1/2?/6!;C,16/6>!4,6>3

Longfin smelt habitats: C360/6>

Multiple large complexes of connected habitats ;C,66/6>!2?3!,Y=,2/8!29!23443;24/,-!

>4,0/362!/6!;C,83!,60!,Y=,2/8!?,</2,2;!/6!2/B3

Long interfaces E3@>@M!UO##BJ!<321336!=C-,60;!,60!2/0,-!132-,60;M!2/0,-!132-,60;!,60!9C36!

1,234

Dendritic systems of large waterways 2?,2!,--91!P94!/6(8?,663-!>39B94C?/8!,0I=;2B362!,60!

,43!896638230!29!,0I,8362!2/0,-!B,4;?3;!,60!P-990C-,/6;

B) Attributes of the target ecosystems: value of restored ecosystems proportional to number of these attributes achieved; we can 

probably improve the quantitative descriptions of these attributes

1) Complexes of multiple habitats

!"#$%&'()*+,-./0-*)-0122'34#5*6+*,..'7889/8:;<.=./>?#(7'@A)*/()*+,-.
/#C#/
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Performance targets

Table 2

Performance Targets for Desired Ecosystem Characteristics and Their Indicators

Desired Ecosystem Characteristics

and Their Indicators

Direct organism and material transport <321336!23443;24/,-!>4,;;-,60[;3,;96,-!132-,60!

89BC-373;M!,0I,8362!2/0,-!132-,60;!,60[94!;3,;96,-!P-990C-,/6;M!,60!9C36!1,234

Distributed along multiple locations!9P!>4,0/362;!9P!;,-/6/2NM!4/:34/63!:;@!2/0,-!/6=60,2/96M!

;30/B362!;=CC-N

\98,230!/6!,43,;!2?,2!support populations of target species

\98,230!/6!,43,;!not subject to adverse effects of stressors

Waterways linking patches 9P!2/0,-!132-,60;M!;3,;96,-!P-990C-,/6;M!,60!9C36!1,234!1/2?!P-91!

:3-98/2/3;!,60!632!0/4382/96!,--91/6>!,Y=,2/8!94>,6/;B;!P43309B!9P!B9:3B362!1/2?/6!2?3/4!

C?N;/9-9>/8,-!29-34,683;!,60!C490=82/96!29!<3!24,6;C94230!P49B!;9=483!,43,;!29!2,4>32!94>,6/;B;

Wetlands and uplands 8944/094;!1/2?/6!0/:34;3!?,</2,2;!B9;,/8!2?,2!,--91!23443;24/,-!;C38/3;!29!

B9:3!<321336!C,28?3;!9P!?,</2,2;

4) Productivity

Pelagic food web:!C4309B/6,62-N!0/,29B!<,;30

Wetlands: C4309B/6,62-N!6,2/:3!;C38/3;!:,;8=-,4!C-,62!,60!0/,29B!<,;30

Floodplains: R360/6>!P49B!H3PP!XCC34B,6

Upland/seasonal wetland complexes: 036;/2/3;!9P!;B,--!B,BB,-;M!/6:3423<4,23;M!?34C;!,2!

-3:3-;!P9=60!/6!;/B/-,4!;N;23B;!-98,--N!E3@>@M!H3C;96!R4,/4/3J

5) Durability/Resilience
]--!43;29430!?,</2,2;!located in places not subject to natural or anthropogenic loss or 

degradation over timeM!3>!8-/B,23!8?,6>3M!=4<,6/a,2/96

2) Spatial distribution of habitat 

complexes

3) Connectivity within and between 

complexes

!"#$%&'()*+,-./0-*)-0122'34#5*6+*,..'7889/8:;<.=./>?#(7'@A)*/()*+,-.
/#;8#/
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Performance targets

Table 2

Performance Targets for Desired Ecosystem Characteristics and Their Indicators

Desired Ecosystem Characteristics

and Their Indicators

5

A) Reduced contaminant impacts

1) Concentrations in Delta waters 

and/or sentinel organisms

_O$!3;2=,4/63!,60!,6,049B9=;!P/;?!;?91!3:/03683!9P!37C9;=43!,60!2?343!,43!a349!/68/0362;!9P!

P/;?!D/--;

2) Nitrogen:Phosphorus ratio Z3;2943!6=24/362!-9,0/6>;!29!deR!4,2/9;!;=CC942/:3!9P!0/,29B;

B) Reduced or eliminated entrainment

f624,/6B362!C49C942/96,-!29!C43830/6>!+.T5!,0=-2;!,60!I=:3/-3;!;3C,4,23-N!(!;33!KTLg!6923;!

P94!6=B<34;
f624,/6B362!9P!C43(;C,16/6>!P3B,-3;!-3,;2!/6!H,6(+3<!(!?,-P!9P!KLTg!P94!6=B<34;M!09=<-3!/6!

.,48?(]C4/-

2) Salmonids f624,/6B362!69!B943!2?,6!S$!9P!9=2B/>4,2/6>!C9C=-,2/96

3) Productivity Pending

C) Reduced impact of current and possible future nuisance invasive species

1) Corbula (saline species) _"##$!9P!"%%O(S###!,:34,>3!,<=60,683!,60!0/;24/<=2/96!

2) Corbicula (freshwater species) Pending

3) Egeria _O#$!,:34,>3!"%%#(S###!,<=60,683!,60!0/;24/<=2/96

4) Control future invasions

d9!631!/62490=82/96;!P49B!<,--,;2!1,234;

d9!631!/62490=82/96;!P49B!89BB348/,-!,60!43843,2/96,-!:3;;3-;

d9!631!/62490=82/96;!P49B!92?34!,88/0362,-!94!/62362/96,-!43-3,;3;

Stressors reduced to below levels of adverse effects on native resident and migratory species and their habitats 

1) Delta smelt, longfin smelt
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Land Elevations 
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Floodplains and Lowland Grasslands 
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Infrastructure and Land Use 
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5 Strategies to Achieve Targets 
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Drivers of Poor Ecosystem Function

Categories of Strategies

Specific Strategies (provide 1 page details for each strategy)

A) Physical Habitat Loss: tidal marshes, floodplains, open water, uplands, other

A.1 Immediate actions

A.1.1 Initiate restoration on state, federal, and NGO lands not dependent on further land rights to 

achieve restoration objectives -- eg, Dutch Slough, Prospect

A.1.2 Initiate final planning then implementation on state, federal and NGO lands and lands with 

existing easements where restoration awaits resolving design complexities -- eg, Yolo

A.1.3 Complete in-progress acquisitions and activitely seek new acqusitions with priority given to lands 

contiguous with state/federal/NGO holdings that would greatly improve overall restoration 

effectiveness -- eg, McMormick-Williamson/Staten Island area

A.2

A.2.1 Identify areas that can yield the greatest benefits the most rapidly for least cost: high 

opportunities (eg, topography, connectivity, geography, SLR accommodation) and least 

constraints (eg, land use, infrastructure, conveyance, drinking water diversions)

A.2.2 Identify areas at risk of conversion to incompatible land uses

A.2.3 Identify areas where opportunistic acquisitions might arise

A.2.4 Formulate prioritized plan of approach for acquisition and restoration

A.3 Land rights acquisition

A.3.1 Implement significant land rights acquisition efforts ASAP using defined priorities

A.3.2 Focus on large blocks of adjoining parcels that facilitate restoration of ecosystem complexes with 

simplest re-engineering necessary

A.3.3 Restrict development in current and future suitable ecosystem lands

A.3.4 Identify and utilize array of acquisition approaches to provide short- and long-term restoration 

land needs

A.4 Guidelines for planning and implementation

A.4.1 Formulate adaptive management plan for restoration: design-outcome uncertainties and testable 

designs, monitoring programs, results integration into decision making

A.4.2 Formulate general design guidelines to improve planning efficiencies for projects and to ensure 

that projects include key design features (eg, connectivity, interfaces, dendritic channels, 

inundation regimes)

A.4.3 Develop restoration-oriented regulatory review guidelines to support local, state and federal 

permit processing efficiencies

A.5 Funding

A.5.1 Estimate long-term demands for acquisition, planning, implementation, monitoring, and research 

funds; revise estimates periodically

A.5.2 Establish simple mechanisms for dispersing funds for all aspects of restoration: maximize gains, 

minimize time spent pursuing funds

A.5.3 Seek diverse array of long-term funding sources

A.5.4 Integrate with other projects -- eg, green levees, flood management

A.6 Restoration coordination

A.6.1 Establish coordinating body to facilitate implementation, monitoring, research, and adaptive 

management

Priority setting for acquisition and restoration based on ecosystem needs, implementation feasibility, 

economics, …

Table 3. Summary of Ecosystem Restoration Strategies

DV EWG_Targets-StratSumm_In Progress_2008-0513sws-b: T3_StratSumm
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Drivers of Poor Ecosystem Function

Categories of Strategies

Specific Strategies (provide 1 page details for each strategy)

Table 3. Summary of Ecosystem Restoration Strategies

A.6.2 Establish Delta-Suisun Ecosystem Restoration Design Review Board to faciliate optimum designs 

across a broad range of project sponsors and within adaptive management program context -- 

similar to the SF Estuary Project Wetlands Design Review process

A.7 Phased Implementation, Monitoring, Adaptive Management

A.7.1 Ramp up restoration efforts rapidly

A.7.2 Early and comprehensive monitoring of potential adverse effects such as methyl mercury, 

invasive species

A.7.3 Early, comprehenisve, and phased long-term monitoring, research, and adaptive management 

programs that evaluates restoration effectiveness in meeting Targets and incorporates early 

lessons learned into later projects and decision making

B) Flow-Related Habitat Loss

B.1 Fall: establish 35,000 ac open water Sep-Nov with salinities 0.5 to 6 psu, turbidity, temp, 

B.1.1 Increase outflow Sep-Nov

B.1.2 Change geometry of the western Delta and/or Suisun Bay

B.1.3 Control invasive Egeria , clams, and fish (see D below) 

B.1.4 Keep Suisun Marsh Salinity Control Gates closed (develop monitored experiment on effects)

B.2 Spring: increase spring outflow to reflect upstream precipitation patterns better

B.2.1 Include Roe Island X2 requirement without trigger

B.2.2 Manage flows for maximum continuity of floodplain inundation

C) Connectivity and Interface Loss -- TO BE COMPLETED

C.1 Link floodplains to Delta waterways

C.1.1 TBD

C.2 Restore tidal marshes at Delta perimeter and remove/exclude levees to uplands

C.2.1 TBD

C.3 TBD

C.3.1 TBD

D) Harmful Invasives

D.1 Physical, chemical, and biological control approaches

D.1.1 Implement active physical and chemical control of aquatic weeds 

D.1.2 Research predators, disease, parasites of invasive species to develop biological controls

D.1.3 Increase exploitation of invasive species.  Consumptive fisheries for centrarchids, others?

D.2 Prevention methods

D.2.1 Monitor and regulate likely pathways for new invasive species

D.2.2 Develop response and management plans for expected invasives: quagga and zebra mussels, 

northern pike, others?

D.3 Flow and salinity variation approaches

D.3.1 Provide periodic salinity intrusions in summer and/or fall of driest years

D.3.2 Increase variability in flow and salinity conditions in spring to better reflect climatic variability

D.3.3 Increase variability in flow and salinity in fall to reflect conditions in the late 20th century

D.4 Avoidance measures: restoration

D.4.1 Increase habitat diversity to produce more diversity in velocities and depth to favor native SAV 

and/or disfavor invasives

DV EWG_Targets-StratSumm_In Progress_2008-0513sws-b: T3_StratSumm
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Drivers of Poor Ecosystem Function

Categories of Strategies

Specific Strategies (provide 1 page details for each strategy)

Table 3. Summary of Ecosystem Restoration Strategies

D.4.2 Design restoration areas to minimize spread of invasives -- learn lessons of errors made at 

Decker Island and apparent successes at Liberty and Little Holland

D.4.3 Focus restoration efforts in areas where conditions disfavor invasives -- use Suisun Marsh as 

model

E) Altered Flow Regimes

E.1 Increase within-year diversity/seaonality of flows

E.1.1 Time reservoir releases in tributaries to condition of outmigrants in each tributary

E.1.2 Maintain integrity of pulse flows (and their fish) through delta

E.1.3 Allow dry season flows to limit predator populations along migratory corridor

E.1.4 Ensure non-toxic flows into freshwater marshes during rainy season 

E.1.5 Ensure flows adequate to guide upmigrating salmon to their natal streams, particulalry in the 

San Joaquin watershed

E.2 Increase diversity of flows across years

E.2.1 Remove trigger requirement for Roe Island X2 requirement so that days of high outflow are 

required more often 

E.2.2 Review outflow requirements to ensure that climate change impacts do not lead to increased 

stranding of migrants and newly spawned resident species

E.2.3 Minimize simultaneous fall flood control releases from reservoirs so that delta recieves variable 

inputs and upmigrating adults are presented with clear chemical guidance for homing

E.3 Use flow extremes to improve ecosystem management

E.3.1 In critical years allow salinity to invade normally freshwater areas to benefit natives

E.3.2 In high flow times, open barriers separating channels to promote washout of nutrients and 

invasives

E.3.3 Lower levees and weirs so that lower flows can inundate floodplains more frequently

E.3.4 Ensure that high flows can access habitats that benefit from occasional inundation (seasonal 

wetlands, vernal pools, riparian forest recruitment, etc.)

F) Altered Geometry and Low Residence Time Variability

F.1

F.1.1 Close or install barriers such as Delta cross channel, head of Old River to minimize exposure of 

migrants to known hazards or to more convoluted migratory paths 

F.1.2 Construct habitats along corridors that permit young outmigrants to hide during day from 

predators

F.1.3 Remove barriers or risks along corridor, including wastewater toxics, dissolved oxygen barriers, 

etc.

F.1.4 Ensure adequate flows along each corridor in appropriate months to promote successful 

migration

F.1.5 Where possible promote juvenile migration in areas that do not allow permanent predator 

populations, such as floodplains

F.2

F.2.1 Install boat locks or other barriers in cutoff channels like Woodward canal and Victoria Canal

Create single migratory corridors for Sacramento, San Joaquin and Mokelumne rivers through delta and 

minimize diversions, barriers, branches that interfere with both downmigration of young and 

upmigration of adults

Off of main migratory corridors restore dendritic nature of sloughs and channels so that unjoined 

lengths exceed neap tidal excursion distance
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Drivers of Poor Ecosystem Function

Categories of Strategies

Specific Strategies (provide 1 page details for each strategy)

Table 3. Summary of Ecosystem Restoration Strategies

F.2.2 Restore levees and/or construct wetlands that can keep tidal excursions from mixing thoroughly

F.2.3 Lower levees and/or design wetlands so that substantial water from rising tides floods 

marshplains rather than flowing upstream

F.2.4 Place restoration sites at mouths of seasonal streams (e.g., Cosumnes River and Marsh Creek) 

so that rainy season flows mobilize productivity generated during dry season

G) Entrainment

G.1 Flow alterations

G.1.1 Reduce exports in anticipation of entrainment of sensitive species in area of impact

G.1.2 Coordinate required periods of highest flows to occur at times of greatest benefit to sensitive 

species

G.1.3 Improve conjunctive use programs so that highest exports occur in years of greatest water 

abundance and lowest exports occur in years of least water abundance

G.1.4 Limit delta exports to times of high outflow

G.2 Diversions

G.2.1 Operate fish screens and facilities to their design parameters

G.2.2 Develop alternative diversion sites/ water sources outside of delta smelt range

G.2.3 Develop alternative diversion sites in areas where 'salvage' operations are not needed - eg 

Contra Costa's Old River diversion

G.2.4 Reconfigure/reoperate Clifton Court Forebay to minimize pre-screen predation 

G.2.5 Update CVP screens

H) Contaminant Loadings

H.1 Regulatory approaches

H.1.1 Improve discharge permit conditions to address ecosystem impacts

H.1.2 Improve discharge permit conditions to address mixtures/combined effects

H.1.3 Require discharge permits for all sources 

H.2 Refine problem understanding and take appropriate, focused actions

H.2.1 Identify where concentration effects are more important than loads and coordinate flows with 

discharge to avoid effects 

H.2.2 Identify where load effects are most important and reduce sources

H.2.3 Monitor fish health to identify locations and timings of contmainant impacts; manage those 

sources more closely

H.3 Source reduction approaches

H.3.1 Encourage organic/alternative agriculture/pest control to reduce source loads

H.3.2 Educate users on impacts of over use and mis-use of contaminants

H.3.3 Develop water reuse programs to return wastewater to other urban uses

H.3.4 Shift support (subsidies, capital loans) to encourage water use for agriculture that requires less 

water and uses less contaminants
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6 Actions to Implement Strategies 
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7 Evaluating Effectiveness of Identified Strategies 
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