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Draft Ecosystem Quality Objoctives for the
Sacramento Rivar Ecologicai Zone
(Riparian Habitat Committea ravised draft 1/8/97)

MISSION:

The mission of the CALFED Bay-Deita Program is to davelop a long-tarm
comprehensive pian that will restore ecological health and improve water
management for beneficial uses of the Bay-Deita system.

GOAL:

improve and increase aquatic and terrestrial habitats and improve ecologicai
functions in the Bay-Delta to support sustainable populations of diverse and
valuable plant and animal species.

OBJECTIVES:

A. Improve and increase Aquatic MHabitats so that thaey can surport
sustainable production and survival of native and other desirable
ostuarine and anadromous figh in the estuary.

1. Increasa amount of high quality ghallow riverine habitat tc allow
sustainable fish spawning and early rearing.

a. Increase amount of quality riverine edge habitat to allow
spawning and rearing by sustainable populations of native fish
species.

Implementation Objective: Maintain high quality holding, spawning,
rearing and migration habitat for key
aguatic spacios,

Target  Provide sufficient flow to transport sediment and distribute
new spawning gravels.

Targot: Increase gravel supplios and recruitment to the main stem
river.

Target: Restore degraded channe! sactions,

Target: Control excessive silt discharges to protect epawning
gravels in the mainstem by protecting watershedas in the
Sacramento River Basin.
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Implemantation Objective: Provide high quality water in sufficiant
quantities to maintain important
holding, spawning, rearing, and
migration habitats for key aquatic
species.

Target: Implement a river flow regulation plan that balances

carryover storage needs with instream flow neads based on
runoff and storage conditicns,

Implementation Objective: Maintain watar tamparatures at lovels to
sustaln all life stages of anadromous
and nativa fish spacies, and other
species dependent on the aquatic
environment.

Target: Attain the following target toamperatures for salmon

Juvenile rearing - 65°F
Holding of prespawning aduits - 60°F
Egg incubation - 56°F

implementation Objactive: Maintain and restore oppertunitias for
natural processes of channal meander,
sodiment transport, and gravel
recruitment.

Target: Deavelop and implamant a plan to protect all natural
sources of spawning graval in the high water
channels and along the fload plains of the
Sacramento River and its tributaries.

b. Increasae amount of quality shallow shoal habitst within the main
channels of the Delta and upper Bay to allow shallow foraging by
sustainable populations of juvenile estuarine fish.

2. Increase amount of high quality shaded rivarine habitat to allow the

growth and survival of sustainabla populations of estuarine resident and
anadromous fish in the estuary.

& Increase amount of quality riparian woodiand habitat to allo&v
preduction of terrestrial food sufficiont to support sustainable
populations of rasident and anadromous fish.
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Implementation Objective: Maintain and whera foasible reastablish a
continuous riparian corrider along the
Sacramento River betwaen Keswick Dam and
Sacramerio.

Target: In coordination with the Upper Sacramento Advisory
Council, support developmant of a Sacramento River
Conservation Area Handbook and a Sacramento River
Conservation Associstion.

Target. Establish a Sacramento River Riparian Consarvation Area
from Verona to Keswick.

Target: Maintain and restore opportunities for natural riparian
succasgsional proceoss to ococur along mejor rivers.

Target: Protact and restore riparian corridors along tributary
straams.

Increase amount of large, woody debris along Dalta leveas to allow
juvenile and adult feeding and refuge for sustainable populations of figh,

Increase amount of shadad riverine habitat to provide for localized
tempoerature reduction.

Implementation Objective: Maintain and rastore a viable continuous
riparian ecosystem that provides a near
continucus corridor of streemside vegetation.

Target: Evaluate and implement opportunities to incarporate flows to
restore riparian vegetation from Kaswick Dam to
Sacramento that are consistant with the overall river
regulation plan.

Target: Pressrve and rostors riparian habltats and meander belts

along the Sacramento River between Keswick Dam and
Colusa.

3. increase amount of quality tidal slough habitat containing emergent and
submerged vegetation to support fish production capacity of the Deita.

Increase amount of dead-end slough habitat aliow spawning and rearing
of sustained populations of soma resident spacias.

Reduce water hyacinth populations in tidal slough habitats to improve‘
habitat quality for sustainable populations of some resident species.
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c. Increase amount of high guality tidal slough habitat to allow increassd

primary biological production.
4, Increase amount of high quality estuary entrapment/null zone habitat to support

sustainable fish population in the Bay-Delta system,

a. Reduces saltwater infrusion into Suisun Bay to increase the nursery area
for sustainable populations of plants and animais.

b. Expand the geographic extent of low salinity habitat in Suisun Bay.

c Increase the occurrance of brackish watar habitat in San Pablo Bay

during the winter and spring to support sustainable populations of Bay
specias.

5. Provide sufficient transport flows at the proper times to move eggs, larvae, and
juvenile fish from spawning habitats to nursery habitats in the Delta and Bay.

Increase the transport of young fish from the Delta to Suisun Bay nursery
aroas to support sustainable populations of estuarine and anadromous
fish species.

increasas the transport of young fish through the Dalta to the ocean to

support sustainable populations of estuarine and anadromous fish
spocies.

Reduce the transport of young fish from North to South across the Delta
and the entrainment of fish in the Delta to increase the survival and
abundance of estuarine and anadromous species.

Reduce the blockage of and alterations to transport flows by local
structures.

6. Reestablish appropriate upstream and downstream movement of anadromous
and estuarine fish,

b.

Enhance upstream migrations of adult saimonids through the Deita.

increase successful outmigration of juvenile fish through the Delta and
River spawning aroas.

implementation Cbjectives. Increase monitoring of fish cutmigration and
flows in tributary streama.

Targot: Real time assessment of outmigration conditions.
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c. Enhance upstream migration of adult estuarine fish into the Delta and
9 river spawning areas.

Implementation Objectives; Maintain or Improve connectivity of upstream
hoiding and spawning habitats on tributaries
to the mainstem Sacramarto Rivar.

Targat: Unimpalred outmigration for all anadronous species.

7. lmprove the productivity of the Bay-Delta aguatic habitat food web to support
sustainable populations of desirable fish (and other) spacies.

a Raduce antrainment of biological productivity throughout the aquatic food
web.,

b. Reduce concentrations of toxicants in the watar column and in sadimants.

¢c. Raduca the offacts of introducad spacies on ecosystem productivity and
in competing with desirable species for habitat.

d. Incraase the residance time of water in Delta channels to increase

plankton productivity and reducs undesirable algal-mat growth in the
Daita.

e. increase the input of nutrients from wetland and riparian habitats to
aquatic habitats.

Implamentation Objective: Maintain or restore natural input to nutrient/
carbon cycle.

Target; Maintain and restore healthy riparian ecosystems along the
Sacramento River and its tributaries.

Target: Maintain and restore connectivity betwsan the river and
~ stream channels to their flood plains through overbank
flooding.
f. Raduca salinity lavels In delta aquatic habitats.

g. Increase flows of freshwater inte the esiuary.

8. Readuca concentrations of toxic constituents and their bicaccumulation to
sliminate their adverse effects on populations of fish and wildlife spacias.
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a. Raduca the concentrations of pesticide residues in Bay-Delta system
water and sediments.

Implementation Objective: Reduce loss of juvenile anadromous and rasidant fish
and other aquatic organisms due to organic
compounds.

Target: Raduce the loss of aquatic organisms to toxic chemicals.

b. Reduce the concantrations of hydrocarbons, heavy matals, and other
pollutants in Bay-Delta system watar and sediments.

Implementation Objective; Reduce loss of juvenile anadromous and
resident fish and other aquatic organisms dua
to inorganic compounds.

Target: Raduca the loss of aquatic organisms o toxic chemicals.

improve and increase important wetland habitats 50 that they can support the
sustainable production and survival of wildlife species.

1. Increase the amount of high quality brackish tidal marsh habitat in the

Bay-Dalta system to better support sustainabla populations of native
wildlife specias,

a Modify salinity lovals in brackish tidal marshes to improva thair
vegetation composition.

b. Increase the areal extent of brackish tidal marsh habitats.

c. improve the connectivity betwesn brackish tidal marsh habitats and
their supporting habitats such as aquatic habitate and riparian
woodlands and adjacant uplands.

2. Increase the amount of high quality freshwater marsh habitat to better
support sustainable populations of native wildlife species in the Delta.

a. Restore appropriate salinity levels in frashwater margh habitat in
the Delta to enhance forage productivity and habitat suitability for
some native species.

b. Increasa the areal axtent of freshwater marsh habitats,
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implementation Objective: Inctrease the quality and guantity of

wetland habitats adjacant to mainstem
rivers.

Target: Allow for the natural procass of river meandering
which creates oxbows and othar wetland features
along mainstem rivers.

Impreve the connectivity among frashwater marsh habitats to
provide corridors for population movement and genetic axchange
for depandent species.

Raduce the vulnerability of axisting freshwater marshes to levee
failure.

Increase the amount of high quality riparian woodland habitat in the Delta
to better support sustainable native wildlife peputations.

Increase amounts of riparian habitat structure for nesting near
foraging area for some native blrd spacies,

Reduce tha fragmentation of riparian woocdiand habitat patches to
provida corridors for population movement and genetic axchange
for depandent species.

Increase araeal extent of riparian wocdland habitals.

Improve the connectivity between riparian woodlands and their

supporting habitats such as aquatic habitats and brackish marsh
habitats,

Increase the amount of breeding waterfowi habitat to batter support
sustainable populations of dabbling ducks.

a.

Increase the amount of high quality brood habitat near nesting
habitat for dabbling ducks.

Increase the amount of high quality nesting habitat near brood
habitat for dabbling ducks.

Increase the amount of wintering wildlife habitat for foraging and resting
to better support sustainable populations of wintering waterfowl.

a

Increasa supplies of suitable forage such as waste grain on
agricultural lands.
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b. Increase the amount of resting araas near foraging areas for
wintering wildlife.

c Increass the amount of high quality foraging areas (e.g. freshwater
marsh and brackish water marsh) for wintering wildlife,

d Reduce the vulnerability of some existing wintering wildlife habitats
to lavaa failures.

8. Increase the amount of managed permanent pasture habitat to better
support wintering crane populations.

a Increasa the amount of foraging habitat in proximity to roosting
habitat.
b. Increase the amount of roosting habitat in proximity to foraging
habitat.
7. Incraase flood plaing and associated riparian habitat to improve diversity

and aburidance cf fish and wildlife.

a. Increase suitable ficod plains to improve the avallability of
tamporary floodad spawning habitat for fish.

implemantation Objective: Maintain or restore connectivity of
upstream holding, spawning, and
rearing habitats with the mainstem
Sacramento Rivar.

implemeantation Objective; Maintain or restore hydrologic
connectivity betwesn flood plains and
tributary and mainstem channels.

Implementation Objective: Maintain and restore a continuous
viable riparian ecosystem sdjacent to
mainstem channals and major

tributeries.
" Target: Revegotate denuded areas,
Target: Obtain streambank or riparian zone consarvation

aasemants.

Target: Avoid any loss or additional fragmentation of the
riparian habitat in acreage, lineal coverage, or habitat
value.
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Target: Preserve and restors riparian habitats and meander
belts along the Sacramento Rivar batween Keswick
Dam and Colusa.

b. Improve narrow resiricted channels to reduce the risk of catastrophic
losses of wildlife habitat from levee failure.

C. Incraaze population health and populations size of Delta spacies to levels that
assure sustained survival.

1. Contribute to the recovery of threatened, endangerad or species of
special concern,

Implementation Objective: Rastore and maintain splittail at levels which
will fully utilize existing habitat.

Target: Maintain a population growth rate greater than 1.0.

implamentation QObjective: Improve the survival of juvenile winter-run
chinook salmon in their rearing and emigration
habitats.

Target: Install positive barrier fish screans to screen 50% (by
volume) of the water diverted from the Sacramento River.

Implementation Objective: Improve the survival of juvenile stesthead in
their rearing and emigration habitats.

Target: Install positive barriar fish screens to screen 50% (by
volume) of the water diverted from the Sacramento River.

2, Iincrease populations of economically important species.

implementation Objective: Restore and maintain green sturgeon at laveis
which will fully utitize existing habitat,

Target: Maihtaln a population growth rate greater than 1.0.

Implementation Objective: Restore and maintain white sturgeon at levels
which will fully utilize existing habitat,

Target: Maintain a population growth rate greater than 1.0,

Implementation Objective: Restore and maintain striped bass at lovels
which will fully utilize existing habitat.
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Target: Maintain a population growth rate greater than 1.0.

implementation Objective: Rastore and maintain American shad at levels
which will fully utllize existing habitat,

Target: Maintain a population growth rate gresater than 1.0,

Implementation Objective: Improve the survival of aconomically important
juvenile fish in their rearing and smigration
habitats,

Target: Install positive barrier fish screens to screen 50% (by
volume) of the water divartad from the Sacramanto River.

Incroase populations of prey or food species.

implementation Objective: Restore and maintain native fish communities.

Target: Maintain existing spacies diversity and abundance levels.

implementation Objective: Restors and maintain native amphibian
populations,

Target; Mairtain existing species diversity and abundance levels.

Implementation Objective; Restore and maintain lower trophic organisms
such as inveriebrate, bacterial, and algal
spocies.

Target: Maintain existing species diversity and abundance levels.

Implemantation Objective: Restore and maintain Pacific lamprey at lsvels
which will fully utilize axisting habitat.

Target: Maintain a population growth rate greater than 1.0.

Implementation Objective: Reduce loss ¢f adult fish due to straying.

Target: Provide positive outfiow for Big Chico Craek. Refer to
Implementation Objectives and targets for Big Chico Creek
Ecological Unit,

Implemantation Qbjective: Reduce degradation of aquatic habitat due to
erosion and sediment input.

19
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Target. Control excessive siit dischargas to protect spawning
gravels in the mainstem by protecting watergheds in the
Sacramento River Basin.

Implementation Objective: Reduce ioss of juvenile anadromous and
rasidant fish and othor aquatic organisms due
to predation.

Target: Eliminate predater habitat by redesigning bridge pilings and
abutmoents, water diveraion structures, and other atructures
along the banks of the Sacramento River.

D. Improve and maintain the health and integrity of Sacramento Vallay resources
that provide direct support to the Delta ecosystem.

1. Improve and Increasa aquatic habitats 80 they can support sustainable
production and survival of fisheries in the Delta.

8 Increase the amount of high-quality riverine adge habitat to allow
spawning and rearing by sustainable populations of native fish.

implementation Objectwe Maintain high guality holding, spawning,
rearing and migration habitat for kay aquatic

species.

Target: Provide sufficient flow to transpert sediment and distribute
new spawrning gravels,

Target: Increase grave! supplies and recruitment to the main stem
river.

Targat: Restore degraded channe| sections.

Target: Control excessive silt discharges to protect epawning
gravels in the mainstem by protecting watersheds in the
Sacramento River Basin.

Implemaentation Objective: Provide high quality water in sufficient
quantities to maintain important holding,
spawning, rearing, and migration habitats for
key aquatic spacias.

Target; Implement a river flow ragulation plan that baiancas

carryover storage neads with instream flow needs basad on
runoff and storage conditions.

11
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Implementation Objective: Maintain water temperatures at levels to
sustain all life stages of anadromous and
native fish species, and other species
dependent on the aquatic environmaent.

Target: Attain the following target temperatures for salmon

Juvenile rearing - 85°F
Holding of prespawning aduits - 60°F
Egg Incubation - 58°F

Implementation Objective: Maintain and restore opporiunities for natural

processes of channel meander, sediment
transport, and gravel recruitment.

Target. Dsvelop and implement a plan to protact all natural sources
of gpawning gravel in the high water channels and aiong the
flood plains of the Sacramento River and its tributaries.

b. Incroase the amount of high quality shaded riverine aquatic habitat and
riparian woodland habitat to provide localized temperature reduction and
allow production of terrestrial food to maintain sustainable populations of
Deita fisheries.

Implementation Objective: Maintain and rastore a viable continuous
riparian ecosystem that provides a near
continuous corridor of streamside vegetation.

Target: Evaiuate and implement opportunities to incorporate flows to
rostore riparian vegetation from Keswick Dam to

Sacramanto that are consistent with the overall river
reguiation plan.

Target: Preserve and restore riparian habitats and meandar belts
along the Sacramento River between Keswick Dam and
Colusa.

Implementation Objective: Maintain or reestablish natural geomorphic

and fluviai procasses in artificially confined
channol reaches. )

Target: Evaluate opportunitias to relocate, or modify artificial

constrictions such as levees, bridges, and bank protaction
and implement changes where it is feasible to do so.

12
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Target: Promote and support relocating water diversions and
research alternate methodologies of supplying water from
the Sacramento River that protect fish but also minimixze
conflict with maintaining dynamic fluvial river processes.

Reestablish or maintain appropriate upstream and downsiream movement
of anadromous fish in the tributaries.

implementation Objectives: increase monitoring of fish outmigration and
flows in tributary streams,

Target: Real time assessment of outmigration conditions.

Impiementation Objactives: Maintain or improve connectivity of upstraam
holding and spawning habitats on tributaries
to the mainstam Sacramento River,

Target: Unimpaired outmigration for all anadromous spacies.

improve the productivity of the foodweb 10 support sustainabie native fish
and wildlife populations by reducing the effects of nonnativa species,

implamantation Objective: Reduca populations of harmful introduced
plants.

Target: Reduce and systematically control populations of invasivs

exotic plant species that compete with the establishment
and succassion of native riparian vegetation.

Reduce concentrations of toxic constituents and other gollutants to

eliminate their adverse effects on Dalta populations of fish and wildlife
spacies.

Implementation Objective; Reduce loss of juvenile anadromous and
resident fish and other aquatic organisms due
to inorganic compounds.

Targat: Raducae the loss of aquatic organisms to toxic chemicais.
Impiementation Objective: Reduce loss of juveniie anadromous and

resident fish and other aquatic organisms due
to organic compounds.
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2. Incraase the amount of high-quality riparian woodland habitat to reduce

fragmentation and increase conductivity to better support sustainable native fish
and wildlifae population in the Delta.

Implementation Objective: Maintain and where feasible reestablish a

Target.

Target:

Target:

Target:

continuous riparian corridor along the
Sacramento River betwaen Kaswick Dam and
Sacramento.

In coordination with the Upper Sacramento Advisory

Council, develop a Sacramento River Riparian Conservation
Area Plan.

Establish a Sacramento River Riparian Conservation Area
from Verona to Keswick,

Maintain and restere opportunities for natural riparian
successional procass to occur along major rivers.

Protect and restore riparian corridor along tributary streams.

Implementation Objectives: Maintain or restore natural input to

Target:

Target:

nutrient/carbon cycle.

Maintain and restore heaithy riparian ecosystems along the
Sacramento River and its tributaries.

Maintain and restore connactivity between the river and

stream channals to their floodplain through overbank
flooding.

Implementation Objectives: Increase the quality and quantity of wetland

Target:

habitats adjacent to mainstem rivers.

Aliow for the natural process of river meandering which

¢reates oxbows and other wetland features along mainstem
rivers,

Implementation Objective: Maintain and restore a continuous viable

Target:

Target:

riparian ecosystem adjacent to mainstem
channels and major tributaries.

Reavegetate donuded arexs.

Obtain streambark or riparian zone conservation
eassmeonts.

i4
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Avoid any loss or additional fragmentaticn of the riparian

habitat in acreags, lineal coveraga, or habitat value.

Target:

Preserve and restora riparian habitats and meanderbelis

along the Sacramente River between Kaswick Dam and

Colusa.

Implemantation Objective:

Implementatiors Objective:

Implementation Objective:

Implementation Objaclive:

Implementation Objective:

Restora natural charnel process to more

closaly approximate histeric conditions in
major tributarles.

Establish buffer zonas around important
habitat areas to protect those habitats from
incompatible land uses,

Protect and increase the areal extent of
riparian habitats and restore and enhance
dagraded habitat areas.

Protect and increase the areal extent of valley-
oak woodland and enhance degraded vailey-
oak woodlands.

increase the area of perennial grassiands.

Increase floodplaing and associatad riparian habitat to improve diversity and

Maintain or restors hydrologic connactivity
between flood plains and tributary and
mainstem channels.

Implamantation Objectives: Restore natural floodplain configurations

associated with rivers and tributarles.

Preserve floodplain arsas where natural sedimentation and

vagetation succassion can occur unimpedad, and as a
source of riverine and estuarine nutrients and allochthonous

3.
abundance of fish and wildlife.
implementation Objective:
Target:
material.
4,

Contribute to the recovery of threatened and endangered species or specias of

special concern and also increase populations of aconomically important

spacies in the Delta.

1.
special concern.

D—0 2

Contribute to the recovery of threatened, endangered or species of
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implementation Objectives: Restore and maintain splittall at levels which
. will fully utilize existing habitat.

Target: Maintain a population growth rate greater than 1.0.

Implementation Objective: Improve the survival of juvenile winter-run
chinook salmon in their rearing and amigration
habitats.

Target: Instail pogitive barrier fish screans to screen 50% (by
volume) of the water diverted from the Sacramento River.

impiementation Objective: Imprave the survival of juvenile staelhead in
thelr raaring and emigration habitats.

Target: Install positive barrier fish scraens to screen 50% (by
volume) of ths water diverted from the Sacramento River.

2. Increase populations of economically important species.

“Implementation Objective: Rastors and maintain green sturgeon at levels
which will fully utilize exisling habitat,

‘ Target: Maintain a population growth rate greater than 1.0,

implementation Objective: Restore and maintain whits sturgeon at levels
which will fully ulilize existing habitat.

Target: Maintain a population growth rate graater than 1.0.

implemantation Objactive: Restore and maintain striped bass at levels
which will fully utilize existing habitat.

Target: Maintain a population growth rate graater than 1.0,

Implamentation Objective: Rastore and maintain American shad at levels
which will fully utilize existing habitat.

Target: Maintain a population growth rate greater than 1.0,
Implemantation Objectiva; Improve the survival of aconomically important
Juvenile fish in thair rearing and emigration
habitats.
Targat: Install positive barrier fish screens to screen 50% (by
‘ volume) of the water divaited from the Sacramento River.

16
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3 Increase populations of prey or foed spacies.

Implemantation Objective: Restore and maintain nativs fish communities.

Target: Maintain existing species diversity and abundance iavals.

Implementation Objactive: Raestore and maintain native amphibian
populations.

Target: Maintaln existing species diversity and abundance levels.

Implementation Objective: Restore and maintain lcwer trophic organisms
such as invertobrate, bacisrial, and aigal
species.

Target: Maintain existing species diversity and abundanca lavala.

Implamentation Objective: Restors and maintain Pacific lamprey at levels
which will fully utilize existing habitat,

Target: Maintain a population growth rats greater than 1.0,

implementation Objective: Reduce loss of adult fish due to straying.

Target: Provide positive outfiow for Big Chico Craek. Refer to
Implementation Objectives and Targets for Big Chico Craak
Ecological Unit.

Implementation Objective: Raduce degradation of aquatic habitat due to
erosion and sediment input.

Target: Control excossive silt discharges to protect spawning
gravels in the mainstem by protecting watersheds in the
Sacramsnto River Basin.

| Implemantation Qbjective: Reduce loss of juvenile anadremous and

resident fish and other aquatic organisms dus
to pradation.

Target: Eliminate predator habitat by redesigning bridge piiings and

abutments, watar diversion structures, and aother structures
along the banks of the Sacramento River,
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