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Habitat Expansion Agreement for Central Valley Spring-Run Chinook Salmon and California Central Valley Steelhead

Working List of Potential Habitat Expansion Actions

The following non-prioritized list of actions has been compiled by the HEA Steering Committee based on the potential of the actions to help satisfy requirements of the Habitat Expansion Agreement.
The working list is pre-decisional and does not necessarily represent actions that will be selected by the HEA Steering Committee to include in the Draft Habitat Expansion Plan.

Reference Description of Action Target Life Stream Source Reference Cited in Source Notes
Number Stage(s) Document
Northern Sierra Nevada Spring Run Salmon Diversity Group
Supplement flows in Antelope Creek with Economic feasibility and level of
s L s ot o o
NS-1 Pp g gotiak All Antelope Creek Prioritized AFRP Restoration Plan (USFWS 2001). bple ) :
agreements to allow passage of juvenile and . : Additionally, the benefit of flow
R . Actions List . X
adult spring-, fall- and late-fall-run Chinook supplementation to maintenance of
salmon and steelhead. spatial separation is unclear.
Enhance watershed resiliency by identifying
and implementing projects that would reduce
the potential for, and magnitude of a
catastrophic wildfire, restore meadows to NMES Recove
potentially increase summer flows and reduce "Y|u.s. Forest Service Long-term Anadromous Fish
NS-2 . - All Antelope Creek| Plan Co-Manager .
local water temperatures, or increase riparian g Conservation Strategy.
. Review Draft
shade and reduce sources of chronic road-
related erosion of sediment (U.S. Forest
Service Long-Term Anadromous Fish
Conservation Strategy).
Implement the Edwards Dam Ladder
construction project (AFRP website 2005).
Conduct fish passage evaluation at all NMFS Recovery T:LE.ei?\\llvvzrsdso?nar?ei'ezd?nerc)z(:g;g:lgggg
NS-3  Jagricultural diversions to determine if they Adult Immigration | Antelope Creek| Plan Co-Manager |http://www.delta.dfg.ca.gov/afrp/ projec pieted . '
e o - . Juvenile bypass facilities are still needed
meet NMFS’ fish passage criteria. Design and Review Draft
. ; o as of October 2008.
install state-of-the-art fish passage facilities at
diversions that currently do not meet the
passage criteria.
Develop an Antelope Creek fish passage
assessment, including recommendations for
improving channel connectivity, flow NMFS Recovery
NS-4  |consolidation, and minimizing entrainment Adult Immigration | Antelope Creek| Plan Co-Manager |http://www.delta.dfg.ca.gov/afrp/
through installation of state-of-the-art fish Review Draft
passage facilities at diversions (AFRP Website
2005).
FOR DISCUSSION PURPOSES ONLY
DRAFT 1 1/13/2009 12:04 PM



Habitat Expansion Agreement for Central Valley Spring-Run Chinook Salmon and California Central Valley Steelhead

"I Ly
Reference Description of Action Target Life Stream Source Reference Cited in Source Notes
Number Stage(s) Document
Evaluate and dedicate instream flows and
consol_ldate channels to facilitate upstream Also referred to as Tehama Wildlife
attraction and passage (NMFS 2007b). . . . -
Summary of Threats and Recovery Actions for Spring-Run  |Area crossing. AFRP is currently
. NMFS Recovery . - . X .
. . Adult Immigration, and Winter-Run Chinook Salmon. (Notes from the funding a fish passage feasibility study
NS-5 |Dedicate instream flows through water - Antelope Creek| Plan Co-Manager e
exchande aareements with all water USers Adult Holding Review Draft Sacramento Salmon and Steelhead Recovery Workshop, at this site, but as of October 2008
ge a9 ' May 22, 2007.) funding has not been identified for
" . construction.
Improve passage conditions at Paynes crossing
to allow upstream passage during low flows.
. . NMFS Recovery
NS-6 Iden_tn‘y gravel starved are_a s in Antelope Creek Spawning Antelope Creek| Plan Co-Manager [No reference cited.
and implement gravel additions. .
Review Draft
. . . P . NMFS Recovery
NS-7 Build sedlment_ retent_lon structu_res, fortify Spawnmg, Egg Antelope Creek| Plan Co-Manager [No reference cited.
streambanks with native vegetation. Incubation .
Review Draft
Implement bank revetment removal programs -
X Summer/Winter NMFS Recovery
and projects and breach or remove abandoned - ; .
NS-8 ; . Rearing, Juvenile | Antelope Creek| Plan Co-Manager [No reference cited.
levees during set-back levee projects. Lo .
Emigration Review Draft
Implement projects to increase floodplain - NMFS Recovery Summ{ary of Threat§ and Recovery Actions for Spring-Run
; R . - Summer/Winter and Winter-Run Chinook Salmon. (Notes from the
NS-9  |habitat availability to improve habitat - Antelope Creek| Plan Co-Manager
- . - . Rearing . Sacramento Salmon and Steelhead Recovery Workshop,
conditions for juvenile rearing (NMFS 2007b). Review Draft
May 22, 2007.)
it anconet 0 oty xiing v sons NMFS Recovery
NS-10 ) ing ¢ Juvenile Emigration [Antelope Creek| Plan Co-Manager |No reference cited.
so that fish do not become entrained in .
- - Review Draft
agricultural fields.
PG&E/CalTrout
NS-11  [Screen diversions in Antelope Creek Juvenile Emigration | Antelope Creek Prioritized Collaborative Group 2006.
Actions List
Remove the partial barrier (old agricultural
. dam) approximately 0.4 river miles Lo Big Chico HEA Steering . Fish passage evaluation has not been
NS-12 downstream of Higgins Hole, located on Adult Immigration Creek Committee No reference cited. done for this site.
private property.
FOR DISCUSSION PURPOSES ONLY
DRAFT 2 1/13/2009 12:04 PM
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Reference Description of Action Target Life Stream Source Reference Cited in Source Notes
Number Stage(s) Document
Implement the Iron Canyon Fish Passage
Project (AFRP Website 2005). Conduct Fish
NS-13 L . ! passag Adult Immigration g Plan Co-Manager |http://www.delta.dfg.ca.gov/afrp/
criteria. Design and install state-of-the-art fish Creek g
o P X Review Draft
passage facilities at diversions (1-mile dam, 5-
mile dam) that currently do not meet the
passage criteria.
. . R . . PG&E/CalTrout
NS-14 |RRepalr the Iron Canyon fish ladder in Big Adult Immigration | 219 Chico Prioritized | AFRP Restoration Plan (USFWS 2001).
Chico Creek. Creek . .
Actions List
Repair the Lindo Channel weir and fishway at Big Chico PG&E/CalTrout Need to acquire more information about
NS-15  [the Lindo Channel box culvert at the Five-Mile |Adult Immigration cg:reek Prioritized AFRP Restoration Plan (USFWS 2001). the box culvert and fishway mentioned
Diversion in Big Chico Creek. Actions List in this action.
. . Benefit of this action would depend on
Protect spring-run Chinook salmon summer . X
holding pools in Big Chico Creek by obtainin Big Chico PG&E/CalTrout the implementation of the Iron Canyon
NS-16 9 D 9’ Yo 9 | Adult Holding 9 Prioritized | AFRP Restoration Plan (USFWS 2001). Fish Ladder project. Cost would be
from willing sellers titles or conservation Creek . . \
. Actions List dependent on the landowners
easements on lands adjacent to the pools. o
willingness to sell.
Enhance watershed resiliency by identifying
and implementing projects that would reduce
the potentl'al fqr, a_nd magnitude of a . . NMES Recovery
catastrophic wildfire, restore meadows to Big Chico .
NS-17 P All Plan Co-Manager |No reference cited.
potentially increase summer flows and reduce Creek .
. - Review Draft
local water temperatures, or increase riparian
shade and reduce sources of chronic road-
related erosion of sediment.
Develop a spawning gravel budget and
implement an augmentation plan and use flow
management to optimize spawning weighted
e
NS-18 - eT sp 9. Spawning 9 Plan Co-Manager |http://www.delta.dfg.ca.gov/afrp/
and life stage requirements. Implement One- Creek ;
- o Review Draft
mile Dam modification and gravel
supplementation project (City of Chico); add
spawning gravels at Five-Mile Diversion
(AFRP Website 2005).
Identify stream reaches_that have been most _ _ NMES Recovery
altered by anthropogenic factors and Big Chico .
NS-19 All Plan Co-Manager |No reference cited.
reconstruct a natural channel geometry scaled Creek :
. Review Draft
to current channel forming flows.
FOR DISCUSSION PURPOSES ONLY
DRAFT 3 1/13/2009 12:04 PM
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Reference Description of Action Target Life Stream Source Reference Cited in Source Notes
Number Stage(s) Document
Eliminate sources of chronic sediment delivery
from roads and other near stream development Big Chico NMFS Recovery
NS-20 [by out-sloping roads, constructing diversion Egg Incubation Cg:reek Plan Co-Manager |No reference cited.
prevention dips, replacing under-sized culverts Review Draft
and applying other storm proofing guidelines.
Implement projects to increase floodplain ] . . NMFS Recovery Summ{ary of Threat§ and Recovery Actions for Spring-Run
; R . - Summer/Winter Big Chico and Winter-Run Chinook Salmon. (Notes from the
NS-21 [habitat availability to improve habitat . Plan Co-Manager
- . - . Rearing Creek ; Sacramento Salmon and Steelhead Recovery Workshop,
conditions for juvenile rearing (NMFS 2007b). Review Draft
May 22, 2007.)
revegetaton of conuded sream recnes g VEIE EMIGIROn, g | POEE/CalTro
NS-22 ge ream reaches, and o mmer/winter 9 Prioritized | AFRP Restoration Plan (USFWS 2001)
establish, restore, and maintain riparian habitat . Creek . .
. R Rearing Actions List
on Big Chico Creek.
Purchase existing water rights from willin PG&E/CalTrout Qa”irl;\?g;/te}r St:giocégf;;citr:s ?? tr:wied °
NS-23 9 9 9 aun Butte Creek Prioritized | AFRP Restoration Plan (USFWS 2001). Investigated fo et
sellers. . . actions were carried out in previous
Actions List . i
restoration activities.
Enhance watershed resiliency by identifying
and implementing projects that would reduce
the potential for, and magnitude of a
catastrophic wildfire, restore meadows to NMFS Recovery U.S. Forest Service Long-term Anadromous Fish
NS-24 . . All Butte Creek | Plan Co-Manager .
potentially increase summer flows and reduce . Conservation Strategy.
. - Review Draft
local water temperatures, or increase riparian
shade (U.S. Forest Service Long-term
Anadromous Fish Conservation Strategy).
Maintain state-of-the-art fish passage facilities
at diversions to meet NMFS’ passage criteria. Some consolidation of diversions has
NMFS Recovery already been done for the lower portion
NS-25 [Study feasibility of consolidating diversion Adult Immigration Butte Creek | Plan Co-Manager |No reference cited. of Butte Creek as of Oct 2008; uncertain
points to minimize the number of diversions on Review Draft if other diversions could also be
Butte Creek. Based on this study, consolidate consolidated.
diversions where feasible.
Identify gravel starved areas in Butte Creek
and implement gravel additions. Develop a
NS-26 gment plan ; g . |Spawning Butte Creek | Plan Co-Manager [No reference cited.
to optimize spawning weighted usable area in ;
; - PR Review Draft
consideration of hydrologic limitations and
other species (e.g., steelhead) and life stage
requirements.
FOR DISCUSSION PURPOSES ONLY
DRAFT 4 1/13/2009 12:04 PM
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Reference Description of Action Target Life Stream Source Reference Cited in Source Notes
Number Stage(s) Document
Install and maintain real-time flow monitoring
gages.
Develop sustainable instream flow criteria for
spawning and incubation periods.
Develop and implement flow ramping Spawning. £ NMFS Recovery
NS-27  [protocols to protect all life stages of spring-run P ng, =09 Butte Creek | Plan Co-Manager |No reference cited.
; Incubation .
Chinook salmon. Review Draft
Enhance watershed resiliency by identifying
and implementing projects that would reduce
the potential for, and magnitude of, a
catastrophic wildfire, and restore forested areas
within the watershed including riparian areas.
mpeciment mstale to rente s NMFS Recovery
NS-28 ped . 9 Adult Immigration Butte Creek | Plan Co-Manager |No reference cited.
holes in Butte Creek near Chico; conduct f
. . . Review Draft
associated public outreach projects.
e ™
NS-29 y Pog All Butte Creek | Plan Co-Manager |No reference cited.
reconstruct a natural channel geometry scaled .
. Review Draft
to current channel forming flows.
Promote or create riparian buffer strips Juvenile Emigration, PG&E/CalTrout
NS-30 [between the Butte Creek channel and adjacent |Summer/Winter Butte Creek Prioritized No reference cited.
land uses. Rearing Actions List
. . NMFS Recovery
NS-31 Im_pln_amen_t pro!ects that conso!ldate and screen Juvenile Emigration | Butte Creek | Plan Co-Manager [No reference cited.
existing diversions where feasible. :
Review Draft
Retrofit dams on Little Butte Creek in order to . . An earthquake retrole 'S nef: essary and
- S Little Butte HEA Steering . might be an opportunity to increase
NS-32 [provide for more storage to use for fisheries  |All - No reference cited. e .
flows Creek Committee storage to benefit fisheries flows. This
' would primarily benefit steelhead.
. PG&E/CalTrout . . . . . Local support is questionable regarding
Improve passage of chinook salmon & Lo - Spring-run chinook salmon recovery brainstorming session . -
NS-33 Adult Immigration Deer Creek Prioritized landowners not associated with the
steelhead at dams on Deer Creek. . : (11/8/05).
Actions List watershed conservancy.
PG&E/CalTrout Spring-run chinook salmon recovery brainstorming session
NS-34  [Construct fish ladder at upper Deer Creek falls. |Adult Immigration Deer Creek Prioritized (1p1/8/%5) y 9
Actions List )
FOR DISCUSSION PURPOSES ONLY
DRAFT 5 1/13/2009 12:04 PM
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Reference
Number

Description of Action

Target Life
Stage(s)

Stream

Source
Document

Reference Cited in Source

Notes

NS-35

Acquire water from willing sellers consistent
with applicable guidelines or negotiate
agreements to supplement instream flows in
the lower ten miles of Deer Creek to ensure
passage of adult and juvenile spring- and fall-
run Chinook salmon and steelhead over three
diversion dams.

Adult Immigration,
Juvenile Emigration

Deer Creek

PG&E/CalTrout
Prioritized
Actions List

AFRP Restoration Plan (USFWS 2001)

Water exchange program is being
funded through the 4-Pumps mitigation
program.

NS-36

Implement water exchange agreement with the
Deer Creek Irrigation Company and the
Stanford-Vina Irrigation District and dedicate
fish passage flows (AFRP Website 2005).

Adult Immigration,
Adult Holding

Deer Creek

NMFS Recovery
Plan Co-Manager
Review Draft

http://www.delta.dfg.ca.gov/afrp/

NS-37

Permit and construct a state-of-the-art fish
ladder that meets NMFS’ adult fish passage
criteria and install a new apron at the Cone-
Kimball Diversion (AFRP Website 2005).

Install state-of-the-art fish ladder at Stanford-
Vina Dam (AFRP Website 2005, NMFS
2007b).

Conduct fish passage evaluation at all
agricultural diversions to determine if they
meet NMFS’ fish passage criteria.

Design and install state-of-the-art fish passage
facilities at diversions that currently do not
meet the passage criteria. Study feasibility of
consolidating diversion points to minimize the
number of diversions on Deer Creek. Based on
this study, consolidate diversions where
feasible.

Conduct a study designed to determine adult
fish passage flows at critical riffles and fish
ladders.

Develop a water exchange agreement with all
water users to allow implementation of those

flows.

Adult Immigration

Deer Creek

NMFS Recovery
Plan Co-Manager
Review Draft

Summary of Threats and Recovery Actions for Spring-Run
and Winter-Run Chinook Salmon. (Notes from the
Sacramento Salmon and Steelhead Recovery Workshop,
May 22, 2007.)

Project to improve fish passage at
Stanford-Vina Dam is being considered
as part of Deer Creek Floodplain Study
as of Oct 2008; projects to improve fish
passage at DCID and Cone-Kimball
diversion dams are being discussed
between Deer Creek Watershed
Conservancy and irrigation districts as
of Oct 2008.

DRAFT

FOR DISCUSSION PURPOSES ONLY
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Reference
Number

Description of Action

Target Life
Stage(s)

Stream

Source
Document

Reference Cited in Source

Notes

NS-38

Enhance watershed resiliency by identifying
and implementing projects that would reduce
the potential for, and magnitude of a
catastrophic wildfire, restore meadows (Deer
Creek meadows, Childs meadows, Gurnsey
Creek, and North Fork Deer Creek) to
potentially increase summer flows and reduce
local water temperatures, or increase riparian
shade and reduce sources of chronic road-
related erosion of sediment (Deer Creek
Conservancy Watershed Report, U.S. Forest
Service Long-term Anadromous Fish
Conservation Strategy).

All

Deer Creek

NMFS Recovery
Plan Co-Manager
Review Draft

Deer Creek Watershed Existing Conditions Report.

U.S. Forest Service Long-term Anadromous Fish
Conservation Strategy.

NS-39

Carry out a Deer Creek (upper) erosion
reduction project (AFRP Website 2005).

Restore meadows and reduce stream channel
incisement and bank erosion by modifying
grazing practices and excluding cattle from
nearshore zones, and reduce the potential for,
and magnitude of a catastrophic wildfire, and
reduce sources of chronic road-related erosion
(U.S. Forest Service Long-term Anadromous
Fish Conservation Strategy).

Decommission Fire Mountain Lodge Hydro-
electric project, and remove the earthen dam,
restore the stream channel, and obliterate
project roads.

Spawning, Egg
Incubation

Deer Creek

NMFS Recovery
Plan Co-Manager
Review Draft

U.S. Forest Service Long-term Anadromous Fish
Conservation Strategy.

Fire Mt Lodge; Notice of Application

for...Establishing Procedural

Schedule for Relicensing...:

http://edocket.access.qpo.qov/2008/E8-

10957.htm

NS-40

Build sediment retention structures; fortify
streambanks with native vegetation.

Spawning, ,Egg
Incubation

Deer Creek

NMFS Recovery
Plan Co-Manager
Review Draft

No reference cited.

NS-41

Identify gravel starved areas in Deer Creek and
implement gravel additions. Re-design
highway 32 culvert crossing at Calf Creek to
allow for unimpeded bedload transport.
Conduct a spawning gravel augmentation
feasibility study to increase available spawning
habitat. Implement spawning gravel
augmentation projects if the feasibility study
determines that such projects will not cause
adverse ecological impacts.

Spawning

Deer Creek

NMFS Recovery
Plan Co-Manager
Review Draft

No reference cited.

DRAFT

FOR DISCUSSION PURPOSES ONLY
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Reference Description of Action Target Life Stream Source Reference Cited in Source Notes
Number Stage(s) Document
Implement projects to increase floodplain . NMFS Recovery Summgry of Threat§ and Recovery Actions for Spring-Run
. RN . . Summer/Winter and Winter-Run Chinook Salmon. (Notes from the
NS-42  [habitat availability to improve habitat . Deer Creek | Plan Co-Manager
. . X . Rearing . Sacramento Salmon and Steelhead Recovery Workshop,
conditions for juvenile rearing (NMFS 2007b). Review Draft
May 22, 2007.)
Renew long-term agreements to restore and Juvenile Emigration, PG&E/CalTrout
NS-43 19t or Summer/Winter Deer Creek Prioritized AFRP Restoration Plan (USFWS 2001)
preserve riparian habitats along Deer Creek. . . .
Rearing Actions List
Esztt?rfa?nfzrs:orjvl\:f aDs:enra(IZI:leleT(utr;datri(\j/ide Summer/Winter PG&E/CalTrout
NS-44 P ng fowe -extop . Deer Creek Prioritized | Collaborative Group 2006.
enhanced rearing habitat for spring-run Rearing . .
. Actions List
Chinook salmon fry.
Identify and implement projects designed to NMFS Recovery
NS-45 [improve downstream passage conditions for ~ |Juvenile Emigration [ Deer Creek [ Plan Co-Manager |No reference cited.
juveniles. Review Draft
e oo s
NS-46 y Pog All Deer Creek | Plan Co-Manager |No reference cited.
reconstruct a natural channel geometry scaled .
. Review Draft
to current channel forming flows.
Ensure that all Feather River diversions have NMFS Recovery
NS-47  [fish screens that meet NMFS' fish screen Juvenile Emigration | Feather River | Plan Co-Manager [No reference cited.
criteria. Review Draft
Implement programs and measures designed to
control non-native predatory fish (NMFS
2007b), including eradication programs for non
native predators (e.g., striped bass, largemouth
bass, and smallmouth bass). NMES Recovery Summ{ary of Threat§ and Recovery Actions for Spring-Run
. N Feather/Yuba and Winter-Run Chinook Salmon. (Notes from the
NS-48 . S . Juvenile Emigration - Plan Co-Manager
Implement projects to minimize predation at Rivers Review Draft Sacramento Salmon and Steelhead Recovery Workshop,
weirs, diversion dams, and related structures. May 22, 2007.)
Improve nearshore refuge cover for salmonids
to minimize predatory opportunities for striped
bass and other non-native predators.
Identify stream reaches_that have been most NMES Recovery
altered by anthropogenic factors and Feather/Yuba .
NS-49 All . Plan Co-Manager |No reference cited.
reconstruct a natural channel geometry scaled Rivers :
. Review Draft
to current channel forming flows.
Improve passage of chinook salmon & PG&E/CalTrout Spring-run chinook salmon recovery brainstorming session
NS-50 P passag . Adult Immigration Mill Creek Prioritized pring y 9
steelhead at dams on Mill Creek. . . (11/8/05).
Actions List
FOR DISCUSSION PURPOSES ONLY
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Reference
Number

Description of Action

Target Life
Stage(s)

Stream

Source
Document

Reference Cited in Source

Notes

NS-51

Supplement flows in Mill Creek with water
acquired from willing sellers consistent with
applicable guidelines or negotiate agreements
to allow passage of juvenile and adult spring-,
fall- and late-fall-run Chinook salmon and
steelhead.

All

Mill Creek

PG&E/CalTrout
Prioritized
Actions List

AFRP Restoration Plan (USFWS 2001).

This action is potentially being included
in the four pumps mitigation
agreements. Wording has changed from
original PG&E/Caltrout list from
"Continue to provide flows..." to
"Supplement flows..."

NS-52

Conduct fish passage evaluation at all
agricultural diversions to determine if they
meet NMFS’ fish passage criteria.

Design and install state-of-the-art fish passage
facilities at diversions that currently do not
meet the passage criteria.

Conduct a study designed to determine adult
fish passage flows at critical riffles and fish
ladders.

Develop a water exchange agreement with all
water users to allow implementation of those
flows.

Adult Immigration

Mill Creek

NMFS Recovery
Plan Co-Manager
Review Draft

No reference cited.

NS-53

Enhance watershed resiliency by identifying
and implementing projects that would reduce
the potential for, and magnitude of a
catastrophic wildfire, restore meadows to
potentially increase summer flows and reduce
local water temperatures, or increase riparian
shade and reduce sources of chronic road-
related erosion of sediment (Mill Creek
Conservancy Watershed Report, U.S. Forest
Service Long-term Anadromous Fish
Conservation Strategy).

All

Mill Creek

NMFS Recovery
Plan Co-Manager
Review Draft

Mill Creek Watershed Management Strategy Report.

U.S. Forest Service Long-term Anadromous Fish
Conservation Strategy.

NS-54

Restore meadows and reduce stream channel
incisement and bank erosion by modifying
grazing practices and excluding cattle from
nearshore zones, and reduce the potential for,
and magnitude of a catastrophic wildfire, and
reduce sources of chronic road-related erosion
(U.S. Forest Service Long-term Anadromous
Fish Conservation Strategy).

Spawning, Egg
Incubation

Mill Creek

NMFS Recovery
Plan Co-Manager
Review Draft

U.S. Forest Service Long-term Anadromous Fish
Conservation Strategy.

DRAFT

FOR DISCUSSION PURPOSES ONLY
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Reference Description of Action Target Life Stream Source Reference Cited in Source Notes
Number Stage(s) Document
e bt
Ns-55 |Prodre - P . " AN Mill Creek | Plan Co-Manager |http://www.delta.dfg.ca.gov/afrp/
participate in the lower Mill Creek Watershed Review Draft
Restoration Project (AFRP Website 2005).
. . . . . . NMFS Recovery
NS-56 Build sedlment. retent_lon structures, fortify Spawnlpg, Eog Mill Creek | Plan Co-Manager |No reference cited.
streambanks with native vegetation. Incubation ;
Review Draft
Implement projects to increase floodplain ’ NMFS Recovery Summ‘:iry of Threat§ and Recovery Actions for Spring-Run
; R . - Summer/Winter . and Winter-Run Chinook Salmon. (Notes from the
NS-57 [habitat availability to improve habitat - Mill Creek | Plan Co-Manager
- . - . Rearing . Sacramento Salmon and Steelhead Recovery Workshop,
conditions for juvenile rearing (NMFS 2007b). Review Draft
May 22, 2007.)
Identify and implement projects designed to NMFS Recovery
NS-58 [improve downstream passage conditions for  |Juvenile Emigration | Mill Creek | Plan Co-Manager [No reference cited.
juveniles. Review Draft
e e o
NS-59 y pog All Mill Creek | Plan Co-Manager |No reference cited.
reconstruct a natural channel geometry scaled ;
- Review Draft
to current channel forming flows.
. L .. |Juvenile Emigration, PG&E/CalTrout
NS-60 Establish, restore, and malnta.ln riparian habitat Summer/Winter Mill Creek Prioritized AFRP Restoration Plan (USFWS 2001).
along the lower reaches of Mill Creek. - . :
Rearing Actions List
Provide passage past Engelbright Dam for Adult Immigration PG&E/CalTrout Egegltb?if rr?tl r:tters(:::\ljg?rocr)‘na:;l\:j resources
NS-61 passage p 9 9 mmig ' Yuba River Prioritized Upper Yuba River Studies Program 2006 getorig ; S
steelhead and Chinook salmon. Spawning . : particularly resident trout fisheries, is
Actions List
unknown.
e e
Ns-62 | g appropriat 1roug Adult Immigration Yuba River Prioritized AFRP Restoration Plan (USFWS 2001)
fish ladders, or by modifying the fish ladders at . :
. Actions List
Daguerre Point Dam.
Construct improved fish passage facilities at It is difficult to determine how
h . - . PG&E/CalTrout . . . . . - .
Daguerre Point Dam to provide for segregation |Spawning, Egg . o Spring-run chinook salmon recovery brainstorming session |segregation would contribute to the
NS-63 - . . Yuba River Prioritized L
of adult spring-run and fall-run chinook Incubation . . (11/8/05). HEA threshold. Impact to migrating
Actions List .
salmon. steelhead is also a concern.
C;ollaboratlvely design .the Qaguerre P0|_nt Dam NMFS Recovery . _ .
NS-64 fish ladder passage engineering and design of Adult Immiaration Yuba River | Plan Co-Manager Daguerre Point Dam Fish Passage Improvement Project
the preferred alternative described in DWR and g Review Drafgt 2002 Fisheries Study.
Corps (2003) (AFRP Website 2005).
Facilitate passage of juvenile salmonids by PG&E/CalTrout
NS-65 [modifying the dam face of Daguerre Point Adult Immigration Yuba River Prioritized AFRP Restoration Plan (USFWS 2001)
Dam. Actions List
FOR DISCUSSION PURPOSES ONLY
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Reference Description of Action Target Life Stream Source Reference Cited in Source Notes
Number Stage(s) Document
Operate reservoirs in the Yuba River basin to PG&E/CalTrout
NS-66 [provide adequate water temperatures for All Yuba River Prioritized AFRP Restoration Plan (USFWS 2001).
anadromous fish. Actions List
Implement actions to enhance habitat
conditions and improve access within the area
above Englebright Dam, including increasing
minimum flows, providing passage at Our
House, New Bullards Bar, and Log Cabin
dams, and assessing feasibility of passage
NS-67 perimental Tish passage prog mmig ' Yuba River [Plan Co-Manager |No reference cited.
to evaluate adult distribution, survival, Spawning .
- L . Review Draft
spawning, and production in habitats above
Englebright Dam. If the experimental fish
passage program demonstrates that passage
above Englebright Dam can substantively
contribute to the long-term viability of the
ESU, then develop and implement long-term
fish passage programs.
Conduct gravel additions above and below NMFS Recovery
NS-68 [Narrows Pool (Corps mitigation) (AFRP Spawning Yuba River | Plan Co-Manager |http://www.delta.dfg.ca.gov/afrp/
Website 2005). Review Draft
Improve efficiency of screening devices at PG&E/CalTrout
NS-69  [Brophy-South Yuba water diversion and other |Juvenile Emigration [ Yuba River Prioritized AFRP Restoration Plan (USFWS 2001).
unscreened diversions. Actions List
Construct or improve the fish bypasses at PG&E/CalTrout
NS-70 [Hallwood-Cordua and Brophy-South Yuba All Yuba River Prioritized ~ |[AFRP Restoration Plan (USFWS 2001).
water diversion. Actions List
NS-71 . - p g g Summer/Winter Yuba River | Plan Co-Manager |[No reference cited.
River utilizing sources of wood that enter . .
. Rearing Review Draft
upstream reservoirs.
Implement flow flu_ctuatlon and ramping rates |Egg Ir)cubatl.on, _ NMES Recovery
found to be protective of embryos and Juvenile Emigration, . .
NS-72 . - ; - Yuba River | Plan Co-Manager |No reference cited.
juveniles by the fry stranding and redd Summer/Winter ;
- - Review Draft
dewatering study. Rearing
Reduce and control flow fluctuations to avoid [Juvenile Emigration, PG&E/CalTrout
NS-73  [and minimize adverse effects to juvenile Summer/Winter Yuba River Prioritized AFRP Restoration Plan (USFWS 2001).
salmonids. Rearing Actions List
FOR DISCUSSION PURPOSES ONLY
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Reference Description of Action Target Life Stream Source Reference Cited in Source Notes
Number Stage(s) Document
Identify and implement projects designed to
minimize predation on juvenile salmonids at
Daguerre Point Dam and associated structures.
Implement programs and measures designed to . .
control non-native predatory fish (NMFS Juvenile Emigration, NMFS Recovery Summgry of Threat§ and Recovery Actions for Spring-Run
. X L X . and Winter-Run Chinook Salmon. (Notes from the
NS-74  [2007b), including eradication programs for non{Summer/Winter Yuba River | Plan Co-Manager
. . . . Sacramento Salmon and Steelhead Recovery Workshop,
native predators (e.g., striped bass, largemouth |Rearing Review Draft
May 22, 2007.)
bass, and smallmouth bass).
Improve nearshore refuge cover for salmonids
to minimize predatory opportunities for striped
bass and other non-native predators.
Purchase conservation easements (AFRP
2006b) adjacent to the Yuba River and manage
those easements as seasonal floodplain NMFS Recove Summary of Threats and Recovery Actions for Spring-Run
habitats. Summer/Winter . 'Y [and Winter-Run Chinook Salmon. (Notes from the No reference cited for the AFRP 2006b
NS-75 - Yuba River | Plan Co-Manager .
Rearing Review Draft Sacramento Salmon and Steelhead Recovery Workshop, in the Recovery Plan.
Implement projects to increase floodplain May 22, 2007.)
habitat availability to improve habitat
conditions for juvenile rearing (NMFS 2007b).
Purchase streambank conservation easements [Juvenile Emigration, PG&E/CalTrout
NS-76 [in the Yuba River to improve salmonid habitat |Summer/Winter Yuba River Prioritized AFRP Restoration Plan (USFWS 2001).
and instream cover. Rearing Actions List
FOR DISCUSSION PURPOSES ONLY
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PG/ \y
Reference Description of Action Target Life Stream Source Reference Cited in Source Notes
Number Stage(s) Document
Basalt and Porus Lava Spring-Run Chinook Salmon Diversity Group Threats and Associated Recovery Actions
Implement Phase 1(b) of the package of
passage, screening, and flow actions defined PG&E/CalTrout

B-1 for the Battle Creek Restoration project, as Adult Immigration Battle Creek Prioritized Battle Creek Restoration Plan (Kier and Associates 1999).
defined by the Memorandum of Actions List
Understanding.
sreening, an flow acions deined for . PG&E/CalTrou

B-2 9. . . . All Battle Creek Prioritized Battle Creek Restoration Plan (Kier and Associates 1999).

Battle Creek Restoration project, as defined by Actions List
the Memorandum of Understanding.
The cost of installing a pipeline
Install pipeline connections between connection at Coleman has been
owerhouses and diversion-canal intakes to estimated at approximately $18 M,

B-3 zrevem rans-basin water diversions from 1, oy i Battle Creek PG;& 'E/(':?IT;M Battle Creek Restoration Plan (Kier and Associates 1999). | aKind this pf‘ge“ seem z”?easonab'y
causing false attraction of anadromous uftImmigration attle Lree Artl_orl 'ZLe_ ¢ attle Creek Restoration Plan (Kier and Associates ): expensive. Additionally, the landownder
salmonids from the North Fork to the South ctions LIs in the vicinity of the upper pipeline is
Fork.! opposed to any construction in his

viewshed.
Develop and implement pulse flow schedules NMFS Recovery

B-4 during peak migration periods for years with  |Adult Immigration Battle Creek | Plan Co-Manager |No reference cited.
low water availability. Review Draft
Install state-of-the-art ladders at, or remove NMFS Recovery Summgry of Threat§ and Recovery Actions for Spring-Run

Lo and Winter-Run Chinook Salmon. (Notes from the
B-5 small dams on the South Fork of Battle Creek |Adult Immigration Battle Creek [ Plan Co-Manager
o provide fish passage (NMFS 2007b) Review Draft Sacramento Salmon and Steelhead Recovery Workshop,
P passag : May 22, 2007.)
Increase streamflows as specified in the Battle NMFS Recovery Summgry of Threat§ and Recovery Actions for Spring-Run
. and Winter-Run Chinook Salmon. (Notes from the
B-6 Creek Salmon and Steelhead Restoration Plan |All Battle Creek [ Plan Co-Manager
(NMES 2007b) Review Draft Sacramento Salmon and Steelhead Recovery Workshop,
) May 22, 2007.)
Increase flow releases from remaining
diversion dams affecting anadromous fish on
Battle Creek as per the Battle Creek
Restoration Plan (CALFED 2007).
Adult Immigration, NMFS Recovery X No reference cited for CALFED 2007 in
B-7 S . . - Battle Creek | Plan Co-Manager |No reference cited.
Avoid implementation of additional water Adult Holding ; the Recovery Plan.
- : . Review Draft
projects (i.e., FERC permits) that are
detrimental to the goals and objectives of the
Battle Creek Salmon and Steelhead Restoration
Plan.
Provide anadromous fish passage as specified NMFS Recovery . .

B-8 in the Battle Creek Salmon and Steelhead Adult Immigration Battle Creek | Plan Co-Manager |No reference cited. i\llwz s:izge (I:Dlltzg for CALFED 2007 in

Restoration Plan (CALFED 2007). Review Draft y '
FOR DISCUSSION PURPOSES ONLY
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Reference Description of Action Target Life Stream Source Reference Cited in Source Notes
Number Stage(s) Document
Implement the Battle Creek Salmon and
Steelhead Restoration Plan. NMFS Recovery
B-9 All Battle Creek | Plan Co-Manager |No reference cited.
Modernize/upgrade PG&E facilities to reduce Review Draft
the potential for flow fluctuations and outages.
Encourage conservation easements and other
incentives to retain large blocks of land under
. . . PG&E/CalTrout
B-10 private _ownershlp _that contm_ue o buffer Battle All Battle Creek Prioritized Battle Creek Restoration Plan (Kier and Associates 1999).
Creek fish populations from intense types of . .
. . Actions List
streamside land management practices and
human disturbance.
Encourage riparian, stream channel, and fish PG&E/CalTrout
B-11  |habitat restoration projects following All Battle Creek Prioritized Battle Creek Restoration Plan (Kier and Associates 1999).
ecosystem-based approaches on private lands. Actions List
Develop and increase application of alternative NMFS Recovery
B-12  [diversion technologies that eliminate Juvenile Emigration | Battle Creek [Plan Co-Manager |No reference cited.
entrainment. Review Draft
Implement programs and measures designed to
control non-native predatory fish (NMFS
2007b), including eradication programs for non:
native predators (e.g., striped bass, largemouth
bass, and smallmouth bass). Juvenile Emigration, NMFS Recovery
B-13 Summer/Winter Battle Creek | Plan Co-Manager |No reference cited.
Implement projects to minimize predation at  [Rearing Review Draft
weirs, diversion dams, and related structures.
Improve nearshore refuge cover for salmonids
to minimize predatory opportunities for striped
bass and other non-native predators.
Encourage land management to protect against PG&.E/??ITrOUt . . .
B-14 . ! All Battle Creek Prioritized Battle Creek Restoration Plan (Kier and Associates 1999).
catastrophic wildfires through fuel reduction. Actions List
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Reference Description of Action Target Life Stream Source Reference Cited in Source Notes
Number Stage(s) Document
Conduct feasibility studies for allowing spring-
run Chinook salmon access to habitat above
Shasta Dam, including assessing habitat
suitability and passage logistics (i.e., getting
immigrating adults above the dam and
emigrating juveniles below it). If the feasibility
studies suggest that fish passage can be
successful, then design and conduct an Adult Immigration, Sacramento NMFS Recovery
B-15 |experimental fish passage program evaluating |Adult Holding, River Plan Co-Manager |No reference cited.
adult distribution, survival, spawning, and Spawning Review Draft
production in habitats above Shasta Dam.
If the experimental fish passage program
demonstrates that passage above Shasta dam
can substantively contribute to the long-term
viability of the ESU, then develop and
implement long-term fish passage programs.
Implement an annual trap-and-haul operation  |Adult Immigration, Sacramento PG&E/CalTrout
B-16  [to restore access to existing and restored Adult Holding, River Prioritized Calfed Bay Delta Program 2006
habitat in tributaries upstream of Shasta Dam  [Spawning Actions List
Maintain the gates-up position to prevent sacramento | NMFS Recovery
B-17 ! the g2 P pos o Adult Immigration River/Battle [Plan Co-Manager |No reference cited.
passage impediments to listed species. Creek Review Draft
Conduct periodic (e.g., every 5 years)
spawning gravel assessments in the upper Sacramento NMFS Recovery
B-18 |[Sacramento River (i.e., above RBDD) and Spawning River Plan Co-Manager |No reference cited.
implement gravel augmentation projects, as Review Draft
necessary.
(’;/rl;)i(::;yEggaf‘\:ilezgétie{;?srz;o;n;ﬁsvi?js;?nfuII Juvenile Emigration, Upper NMFS Recovery The Recovery Plan mentions this action
B-19 1nag - - 9 Summer/Winter Sacramento | Plan Co-Manager [No reference cited. in reference to the juveniles produced in
while preventing stranding and warm water . . . .
. Rearing River Review Draft the Sacramento River.
predator habitat.
. Upper NMFS Recovery The Recovery Plan mentions this action
B-20 Ee:tr?; Lh;b?tl;;rent Lake Red Bluff footprint to All Sacramento | Plan Co-Manager |No reference cited. in reference to the juveniles produced in
P ' River Review Draft the Sacramento River.
FOR DISCUSSION PURPOSES ONLY
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Reference Description of Action Target Life Stream Source Reference Cited in Source Notes
Number Stage(s) Document
Northwestern California Spring-Run Chinook Salmon Threats and Associated Recovery Actions
Enhance watershed resiliency by identifying
and implementing projects that would reduce
the potential for, and magnitude of a NMFS Recovery
NWC-1 |catastrophic wildfire, restore meadows to All Beegum Creek | Plan Co-Manager [No reference cited.
potentially increase summer flows and reduce Review Draft
local water temperatures, or increase riparian
shade.
Develop and implement a spawning gravel NMFS Recovery
NWC-2 par P P 99 Spawning Beegum Creek | Plan Co-Manager |No reference cited.
augmentation plan. .
Review Draft
Eliminate sources of chronic sediment delivery
from roads and other near stream development Spawning. E NMFS Recovery
NWC-3 |by out-sloping roads, constructing diversion P nd. =09 Beegum Creek [ Plan Co-Manager |No reference cited.
; . ) . Incubation .
prevention dips, replacing under-sized culverts Review Draft
and applying other storm proofing guidelines.
e
NWC-4 9.9 nge ag - Adult Immigration | Beegum Creek [ Plan Co-Manager |No reference cited.
local water users to provide flows during the :
o Review Draft
immigration life stage.
Inject LWD and boulders in the canyon reach PG&E/CalTrout
NWC-5 |of Clear Creek to induce gravel deposition to  |Spawning Clear Creek Prioritized Collaborative Group 2006.
support pocket spawning by salmonids. Actions List
Additional Gravel Supplementation in the . . -
NWC-6 |reaches of Clear Creek directly below Spawning Clear Creek HEA Stgerlng No reference cited. This would not be self sustal_nm_g. It
. Committee would need to be redone periodically.
Whiskeytown Dam.
Develop a spawning gravel budget and
implement an augmentation plan and use flow
NWC-7 |, . . . 4 g Spawning Clear Creek | Plan Co-Manager [No reference cited.
limitations and other species (e.g., steelhead) .
. . Review Draft
and life stage requirements. Develop a
spawning gravel budget and implement an
augmentation plan.
Supplement flows in Clear Creek in order to . This action would primarily include
X R . HEA Steering . . .
NWC-8 |provide a more natural flow regime and Spawning Clear Creek Committee No reference cited. paying for the forfeited power
encourage gravel dispersal. generation.
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Reference Description of Action Target Life Stream Source Reference Cited in Source Notes
Number Stage(s) Document
Increase stream flows as needed to reduce
water temperatures (NMFS 2007b).
Develop a real time water temperature model to
track the coldwater pool in Whiskeytown
Reservoir and budget releases to Clear Creek to
meet a daily water temperature of 60°F at the Summary of Threats and Recovery Actions for Spring-Run
1go gauge from June 1 to September 15 and NMFS Recovery - -
o and Winter-Run Chinook Salmon. (Notes from the
NWC-9 |56°F from September 15 to October 31. All Clear Creek | Plan Co-Manager
. Sacramento Salmon and Steelhead Recovery Workshop,
Review Draft May 22, 2007.)
Enhance watershed resiliency by identifying Y ce ’
and implementing projects that would reduce
the potential for, and magnitude of a
catastrophic wildfire, restore meadows to
potentially increase summer flows and reduce
local water temperatures, or increase riparian
shade.
Conduct a passage feasibility study, including |Adult Immigration, NMFS Recovery
NWC-10 |an assessment of potential habitat above Adult Holding, Clear Creek | Plan Co-Manager [No reference cited.
Whiskeytown Dam. Spawning Review Draft
Develop and implement flow ramping NMFS Recovery
NWC-11 |protocols to protect all life stages of spring-run |All Clear Creek | Plan Co-Manager [No reference cited.
Chinook salmon. Review Draft
oo
NWC-12 . . All Clear Creek | Plan Co-Manager [No reference cited.
Clear Creek in years with low water .
S Review Draft
availability.
Eliminate sources of chronic sediment delivery
from roads and other near stream development Spawning. E NMFS Recovery
NWC-13 by out-sloping roads, constructing diversion P nd. =99 Clear Creek | Plan Co-Manager |No reference cited.
; . ) . Incubation .
prevention dips, replacing under-sized culverts Review Draft
and applying other storm proofing guidelines
Develop a cooperative program to improve NMFS Recovery [Abundance and Survival of Juvenile Chinook Salmon in the
NWC-14 (flow on Clear Creek by increasing releases All Clear Creek [ Plan Co-Manager |Sacramento-San Joaquin Estuary, 1994 Annual Progress
from Whiskeytown Dams (USFWS 1997). Review Draft |[Report.
FOR DISCUSSION PURPOSES ONLY
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Reference Description of Action Target Life Stream Source Reference Cited in Source Notes
Number Stage(s) Document
Increase integration of the State and Federal
water projects through shared storage and
conveyance agreements.
NWC-15 . X g P Adult Immigration Clear Creek [ Plan Co-Manager [http://www.delta.dfg.ca.gov/afrp/
additional instream flows or purchase water Review Draft
rights (AFRP website 2005).
Implement projects that improve fish passage
between the Sacramento River and flood
bypasses.
Implement Lower Clear Creek Floodway
Lo . . NMFS Recovery . .
Rehabilitation Project (Phase 3B) and other Summer/Winter No reference cited for CALFED 2007 in
NWC-16 . X . . . . . Clear Creek | Plan Co-Manager
projects designed to improve juvenile rearing |Rearing Review Draft the Recovery Plan.
habitat (CALFED 2007).
o recce wter temperatresand ston o Cottonwaog | PE&ECETrou
NWC-17 |. . perat X All Prioritized AFRP Restoration Plan (USFWS 2001).
improve holding, spawning, and rearing Creek . .
. X Actions List
habitats for salmonids.
Protect/enhance existing riparian habitat and . .
corridors (NMFS 2007b). Juvenile Emigration, NMFS Recovery Summ{ary of Threat§ and Recovery Actions for Spring-Run This action, while on Cottonwood
- Cottonwood and Winter-Run Chinook Salmon. (Notes from the ; ] -
NWC-18 Summer/Winter Plan Co-Manager Creek, is mentioned in the Recovery
. - Creek . Sacramento Salmon and Steelhead Recovery Workshop, -
Implement non-native plant (e.g. Arundo) Rearing Review Draft Plan as benefiting Beegum Creek
o May 22, 2007.)
eradication plan.
Re-establish natural channel morphology by:
(1) applying NMFS gravel mining criteria to all
gravel mining projects; (2) integrating natural Cottonwood NMFS Recovery This action, while on Cottonwood
NWC-19 [morphological features and functions into bank |All Creek Plan Co-Manager |No reference cited. Creek, is mentioned in the Recovery
protection and other stream side development Review Draft Plan as benefiting Beegum Creek
projects; and (3) implementing non-native
plant (e.g. Arundo) eradication plan.
. L .. |Juvenile Emigration, PG&E/CalTrout
NWC-20 Establish, restore, and maintain riparian habitat Summer/Winter Cottorwood Prioritized AFRP Restoration Plan (USFWS 2001).
on Cottonwood Creek. - Creek . :
Rearing Actions List
FOR DISCUSSION PURPOSES ONLY
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Reference Description of Action Target Life Stream Source Reference Cited in Source Notes
Number Stage(s) Document
Modify gravel mining methods to reduce their
effects on salmonid spawning habitats; employ
the most ecologically sound timber extraction
practices by implementing the Forest Plan on
federal lands within the drainage; modify and Four actions from the PG&E/Caltrout
employ the most ecologically sound forestry PG&E/CalTrout effort were combined. In order for spring
NWC-21 |and grazing practices by implementing the All Thomes Creek Prioritized AFRP Restoration Plan (USFWS 2001). run to benefit from restoration actions
Forest Plan on federal lands and through Actions List on Thomes Creek, all of these actions
partenerships on private and state-owned land would have to be carried out.
within the drainage to reduce fine sediment
loading; reduce use of seasonal diversion dams
that may be barriers to migrating Chinook
salmon and steelhead.
- . NMFS Recove
NWC-22 FIOW consolidation through reduction of All Thomes Creek [ Plan Co-Managg No reference cited.
braided channels. .
Review Draft
Enhance watershed resiliency by identifying
and implementing projects that would reduce
the potential for, and magnitude of a NMFS Recovery
NWC-23 [catastrophic wildfire, restore meadows to All Thomes Creek | Plan Co-Manager [No reference cited.
potentially increase summer flows and reduce Review Draft
local water temperatures, or increase riparian
shade.
Develop and implement a spawning gravel . NMFS Recovery .
NWC-24 . Spawning Thomes Creek | Plan Co-Manager |No reference cited.
augmentation plan. .
Review Draft
FOR DISCUSSION PURPOSES ONLY
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Reference Description of Action Target Life Stream Source Reference Cited in Source Notes
Number Stage(s) Document

Sacramento River Basinwide

Implement bank revetment removal programs
and projects and breach or remove abandoned
levees during set-back levee projects.

Implement projects that acquire strategic
floodplain easements to re-establish floodplain |Juvenile Emigration, Lower NMFS Recovery
SBW-1 [connectivity in areas constricted by levees. Summer/Winter Sacramento | Plan Co-Manager
Rearing River Review Draft

http://www.nature.org/wherewework/northamerica/states/cal
ifornia/

Restore a continuous 100-mile stretch of
ecologically viable riparian habitat to flood-
prone lands along the river between Red Bluff
and Colusa (The Nature Conservancy
Website).

Restore a continuous 100-mile stretch of
ecologically viable riparian habitat to flood-
prone lands along the river between Red Bluff
and Colusa (The Nature Conservancy Juvenile Emigration, Middle NMFS Recovery
SBW-2 |Website). Summer/Winter Sacramento | Plan Co-Manager
Rearing River Review Draft

http://www.nature.org/wherewework/northamerica/states/cal
ifornia/

Implement bank revetment removal programs
and projects and breach or remove abandoned
levees during set-back levee projects.

Promote native riparian (e.g., willows) species
through eradication of non-native species (e.g.,
Arundo, tamarisk).

Modify vegetation maintenance practices to
encourage riparian growth and establish a
native vegetated corridor in currently
unvegetated/leveed reaches of the lower
Sacramento River especially between Colusa
and Verona.

Juvenile Emigration, Lower NMFS Recovery
Summer/Winter Sacramento | Plan Co-Manager
Rearing River Review Draft

SBW-3

Restore a continuous 85-mile stretch of
riparian habitat of an appropriate width to
maintain ecologically viable function to flood-
prone lands along both banks of the river
between Colusa and Sacramento.
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Reference
Number

Description of Action

Target Life
Stage(s)

Stream

Source
Document

Reference Cited in Source

Notes

SBW-4

Modify vegetation maintenance practices to
encourage riparian growth and establish a
native vegetated corridor in currently
unvegetated/leveed reaches of the middle
Sacramento River.

Restore a continuous 100-mile stretch of
riparian habitat of an appropriate width to
maintain ecologically viable function to flood-
prone lands along both banks of the river
between Red Bluff and Colusa (The Nature
Conservancy Website 2007).

Set back training walls and restore floodplain
function in gold fields and other appropriate
floodplain zones.

Implement bank revetment removal programs
and projects and breach or remove abandoned
levees during set-back levee projects.

Implement gravel injection program below
Englebright Dam to restore geofluvial
processes.

Create and restore side-channel habitats to
increase the quantity and quality of off-channel
rearing (and spawning) areas.

Juvenile Emigration,
Summer/Winter
Rearing

Middle
Sacramento
River

NMFS Recovery
Plan Co-Manager
Review Draft

http://www.nature.org/wherewework/northamerica/states/cal

ifornia/

SBW-5

Implement programs and measures designed to
control non-native predatory fish (NMFS
2007b), including eradication programs for non:
native predators (e.g., striped bass, largemouth
bass, and smallmouth bass).

Implement projects to minimize predation at
weirs (e.g., Freemont Weir), diversion dams,
and related structures.

Improve nearshore refuge cover for salmonids
to minimize predatory opportunities for striped
bass and other non-native predators.

Juvenile Emigration,
Summer/Winter
Rearing

Lower
Sacramento
River

NMFS Recovery
Plan Co-Manager
Review Draft

Summary of Threats and Recovery Actions for Spring-Run

and Winter-Run Chinook Salmon. (Notes from the

Sacramento Salmon and Steelhead Recovery Workshop,

May 22, 2007.)

DRAFT
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Reference Description of Action Target Life Stream Source Reference Cited in Source Notes
Number Stage(s) Document
Implement programs and measures designed to
control non-native predatory fish (NMFS
2007b), including eradication programs for non:
native predators (e.g., striped bass, largemouth
bass, and smallmouth bass). . N . Summary of Threats and Recovery Actions for Spring-Run
Juvenile Emigration, Middle NMFS Recovery . .
. I . X and Winter-Run Chinook Salmon. (Notes from the
SBW-6 |Implement projects to minimize predation at ~ [Summer/Winter Sacramento | Plan Co-Manager
g ST . . . Sacramento Salmon and Steelhead Recovery Workshop,
weirs, diversion dams, and related structures Rearing River Review Draft
May 22, 2007.)
(e.g., GCID).
Improve nearshore refuge cover for salmonids
to minimize predatory opportunities for striped
bass and other non-native predators.
. . Middle NMFS Recovery
SBW-7 Im_pl_emenF pro!ects that conso!ldate and screen Juvenile Emigration | Sacramento [ Plan Co-Manager |No reference cited.
existing diversions where feasible. . .
River Review Draft
Implement actions designed to decrease water
temperatures in Sacramento River tributaries Lower NMFS Recovery
SBW-8 |during late-spring through early fall, thereby  [All Sacramento | Plan Co-Manager |No reference cited.
decreasing thermal loading to the Sacramento River Review Draft
River.
Implement actions designed to decrease water
temperatures in Sacramento River tributaries Middle NMFS Recovery
SBW-9 |[during late-spring through early fall, thereby  [All Sacramento | Plan Co-Manager [No reference cited.
decreasing thermal loading to the Sacramento River Review Draft
River.
Develop and implement pulse flow schedules Middle NMFS Recovery
SBW-10 [during peak migration periods for years with  |Adult Immigration Sacramento | Plan Co-Manager [No reference cited.
low water availability. River Review Draft
Develop and increase application of alternative
g:]\::a;isr:?:e;etchnologles that eliminate Lower NMES Recovery
SBW-11 ' Juvenile Emigration | Sacramento [ Plan Co-Manager |No reference cited.
Implement projects that consolidate and screen River Review Draft
existing diversions where feasible.
Develop and increase application of alternative
g:]\::aarisr:?:e;etchnologles that eliminate Middle NMES Recovery
SBW-12 ' Juvenile Emigration | Sacramento [ Plan Co-Manager |No reference cited.
Implement projects that consolidate and screen River Review Draft
existing diversions where feasible.
FOR DISCUSSION PURPOSES ONLY
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Reference Description of Action Target Life Stream Source Reference Cited in Source Notes
Number Stage(s) Document
Implement programs and measures designed to
control non-native predatory fish (NMFS
2007b), including eradication programs for non:
native predators (e.g., striped bass, largemouth
bass, and smallmouth bass). . N Summary of Threats and Recovery Actions for Spring-Run
Juvenile Emigration, Upper NMFS Recovery . .
. I . X and Winter-Run Chinook Salmon. (Notes from the
SBW-13 [Implement projects to minimize predation at  |Summer/Winter Sacramento | Plan Co-Manager
g ST . . . Sacramento Salmon and Steelhead Recovery Workshop,
weirs, diversion dams, and related structures Rearing River Review Draft May 22, 2007.)
(RBDD and ACID). y < 001
Improve nearshore refuge cover for salmonids
to minimize predatory opportunities for striped
bass and other non-native predators.
Implement projects that acquire strategic Summer/Winter Middle NMFS Recovery The Recovery Plan mentions this action
SBW-14 |floodplain easements to re-establish floodplain Rearin Sacramento | Plan Co-Manager [No reference cited. in reference to the juveniles produced in
connectivity in areas constricted by levees. 9 River Review Draft the Sacramento River.
Create a flood bypass downstream of Mill Summer/Winter Middle PG&E/CalTrout
SBW-15 |and/or Deer creeks specifically to promote Rearin Sacramento Prioritized Stillwater Sciences 2006.
spring-run Chinook salmon fry rearing. 9 River Actions List
Manage spring flows in the mainstem Summer/Winter Middle PG&E/CalTrout
SBW-16 |Sacramento River to inundate shallow water  |Rearing, Juvenile  [Sacramento Prioritized Stillwater Sciences 2006.
habitats within the bankfull channel. Emigration River Actions List
Restore riparian corridors in lower mainstem  [Summer/Winter Lower PG&E/CalTrout
SBW-17 |Sacramento River between Colusa and Rearing, Juvenile  |Sacramento Prioritized Collaborative Group 2006.
Collinsville Emigration River Actions List
Pursue opportunities, consistent with efforts
conducted pursuant to Senate Bill 1086 (SB Upper /Middle |PG&E/CalTrout
1086), to create a 50,000-acre meander belt L .
SBW-18 . . All Sacramento Prioritized AFRP Restoration Plan (USFWS 2001).
from Keswick Dam to Colusa to recruit gravel . R .
. River Actions List
and large woody debris, to moderate
temperatures and to enhance nutrient input.
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Working List of Potential Habitat Expansion Actions

The following non-prioritized list of actions has been compiled by the HEA Steering Committee based on the potential of the actions to help satisfy requirements of the Habitat Expansion Agreement. The
working list is pre-decisional and does not necessarily represent actions that will be selected by the HEA Steering Committee to include in the Draft Habitat Expansion Plan. Nothing precludes other actions, not
currently included in the list, from being considered.

R;fj::::: Description of Action Tz;:g;: (I; l)fe Stream Source Reference Cited in Source Notes f:;g;,b(ul_:l;;‘l;
Northern Sierra Nevada Spring-Run Salmon Diversity Group
Supplement flows in Antelope Creek with water Economic feasibility and level of
acqu.lred fron.l w1.lllng sellers c.on51stent with Antelope P.GXIzE;/CalTrc?ut AFRP Restoration Plan local/polltlcal.support for flow N
NS-1 applicable guidelines or negotiate agreements to All Prioritized Actions supplementation are unknown. Additionally, L
. . . Creek . (USFWS 2001) i .
allow passage of juvenile and adult spring-run List the benefit of flow supplementation to
Chinook salmon and steelhead. maintenance of spatial separation is unclear.
Enhance watershed resiliency by identifying and
implementing projects that would reduce the -
. . . NMFS Recovery |U.S. Forest Service Long-Term . ) -
potential for, and magnitude of a catastrophic Antelope ) Questionable match (fire) and additional
NS-2 e . . All Plan Co-Manager [Anadromous Fish . . L
wildfire, restore meadows to potentially increase Creek . . information needed (meadows).
Review Draft  |Conservation Strategy
summer flows and reduce local water
temperatures, or increase riparian shade.
Cf)ndu'ct fish passagelevalluatlon atall agrlc}lIFuraI The Edwards Dam Ladder construction
diversions to determine if they meet NMFS’ fish NMFS Recovery ; )
- . . Adult Antelope http://www.delta.dfg.ca.gov/a |project was completed in October 2007.
NS-3 passage criteria. Design and install state-of-the- ; . Plan Co-Manager ;i s . L
) e . . Immigration Creek . frp/ Juvenile bypass facilities are still needed as
art fish passage facilities at diversions that Review Draft
o of October 2008.
currently do not meet the passage criteria.
AFRP funded a feasibility study,
Install Juvenile Bypass at the Edwards Dam Juvenile Antelope . . USFWS Final Restoratllon Plan envllronmental do'cumentz.atlo'n, permlts, and
NS-76 . . Questionnaire |for the Anadromous Fish design for a solution at this site in 2008. L
Ladder. Emigration Creek . . o
Restoration Program (2001) |Implementation can begin in 2010 but
funding needed
Adult . .
Conduct Antelope Creek valley floor channel Immigration, Antelope . . USFWS Final Restoratllon Plan
NS-77 . R R R Questionnaire [for the Anadromous Fish L
analysis and implement recommended actions. Juvenile Creek .
. . Restoration Program (2001)
Emigration
NS-78 Red'uce sources of chronic road related erosion of All Antelope Comment Form On-going activity. L
sediment. Creek
Summary of Threats and
Recovery Actions for Spring- |Also referred to as Tehama Wildlife Area
NMFS Recovery X . . . . X
- . Adult Run and Winter-Run Chinook |crossing. AFRP is currently funding a fish
Improve passage conditions at Paynes crossing to . . Antelope Plan Co-Manager s o
NS-5 . Immigration, . Salmon (Notes from the passage feasibility study at this site, but as of L
allow upstream passage during low flows. . Creek Review Draft; )
Adult Holding . . Sacramento Salmon and October 2008 funding has not been
Questionnaire . . .
Steelhead Recovery identified for construction.
Workshopn. Mav 22, 2007)
Identify gravel starved areas in Antelope Creek . Antelope NMFS Recovery . Issue? USFS favors correcting undersized
NS-6 . - Spawning Plan Co-Manager [No reference cited . . L
and implement gravel additions. Creek . culverts to improve natural bedload instead.
Review Draft
. . . . . . NMFS Recovery
NS-7 Build sediment 'retentl'on structu?es, fortify Spawmng, Egg| Antelope Plan Co-Manager |No reference cited [ssue? L
streambanks with native vegetation. Incubation Creek Review Draft
eview Dra

*Reference numbers are not necessarily in consecutive order, but actions are grouped by watershed.
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R;fj::::: Description of Action Tz;:g;: (I; l)fe Stream Source Reference Cited in Source Notes f:;g;,b(ul_:l;;‘l;
Implement bank revetment removal programs Sumrriler/.Wmt Antelope NMFS Recovery
NS-8 and projects and breach or remove abandoned er ear.llng, Cree]f Plan Co-Manager |No reference cited Issue? L
levees during set-back levee projects. ]uyem 'e Review Draft
Emigration
Summary of Threats and
Recovery Actions for Spring-
Implement projects to increase floodplain habitat Summer/Wint|  Antelope NMFS Recovery |[Run and Winter-Run Chinook
NS-9 availability to improve habitat conditions for or Rearin Cree]f Plan Co-Manager [Salmon (Notes from the Additional information needed. L
juvenile rearing. & Review Draft  |Sacramento Salmon and
Steelhead Recovery
Workshopn. Mav 22. 2007)
lIm;()jlement ptm]ect;‘;hat .cotQpe?tlvel?/ work ‘tA}/llt? Javenile Antelone NMFS Recovery
NS-10 z'an Owners to modily ex¥s mg 1ver.51ons so tha . R P Plan Co-Manager [No reference cited Additional information needed. L
fish do not become entrained in agricultural Emigration Creek Review Draft
fields.
Remov.e the partial l.’amer. (old agricultural dam) Adult Big Chico HEA Steering . Fish passage evaluation has not been done
NS-12 approximately 0.4 river miles downstream of ; . . No reference cited - i . . L
L . Immigration Creek Committee for this site. Additional information needed.
Higgins Hole, located on private property.
Conduct Fish Passage evaluation at all dams and
diversions to determine if they meet NMFS fish NMFS Recovery
passage criteria. Design and install state-of-the- Adult Big Chico http://www.delta.dfg.ca.gov/a
NS-13 ) i . . . . Plan Co-Manager L
art fish passage facilities at diversions (1-mile Immigration Creek Review Draft frp/
dam, 5-mile dam) that currently do not meet the
passage criteria.
City of Chico intends to adopt a Mitigated
NS-14 Implement Iron Canyon Fish Ladder Adult Big Chico Pl;)igliliEZ/eCdaIATcrt(iJSrt‘ls AFRP Restoration Plan Negailve aeclarat_lon fgr thetprOJt?ct. .Flnal H
Rehabilitation Project. Immigration Creek | ACHONS ses 2001) report on the répalr and constructionis -
List; Questionnaires complete. CEQA complete and permitting is
underway.
Protect spring-run Chinook salmon summer Benefit of this action would depend on the
. p g. . ; . . . PG&E/CalTrout . implementation of the Iron Canyon Fish
NS-16 holding pools in Big Chico Creek by obtaining Adult Holdin Big Chico Prioritized Actions AFRP Restoration Plan Ladd oct. C ldbed d L
from willing sellers titles or conservation & Creek List (USFWS 2001) }? 1 erdprOJect. , os.ltl.wou € eIl)len enton
easements on lands adjacent to the pools. :\ded'i'n oxivpefrs w1t'mgnes‘si tg sell
itional information neede
Enhance watershed resiliency by identifying and
NS-17 b . ! & . .p All & Plan Co-Manager |No reference cited L
wildfire, restore meadows to potentially increase Creek Review Draft
summer flows and reduce local water
temperatures, or increase riparian shade.
Icli:ntlgybstreatr}rll reaches.thfat ?ave beden most'c . Bie Chico NMFS Recovery
NS-19 altered by anthropogenic factors and reconstruc All 5 Plan Co-Manager [No reference cited Additional information needed. L
a natural channel geometry scaled to current Creek .
. Review Draft
channel forming flows.
Eliminate sources of chronic sediment delivery
from roads and other near stream development E Big Chico NMFS Recovery
NS-20 by out-sloping roads, constructing diversion Incubgagtion greek Plan Co-Manager [No reference cited Additional information needed. L

prevention dips, replacing under-sized culverts
and applving other storm proofing guidelines

Review Draft

*Reference numbers are not necessarily in consecutive order, but actions are grouped by watershed.
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R;fj::;:: Description of Action T::g;: (I; l)fe Stream Source Reference Cited in Source Notes f:;g;,b(ul_:l;;‘l;
Summary of Threats and
Recovery Actions for Spring-
Implement projects to increase floodplain habitat . . . NMFS Recovery |[Run and Winter-Run Chinook
S . . i Summer/Wint| Big Chico L . .
NS-21 availability to improve habitat conditions for or Rearin Creek Plan Co-Manager [Salmon (Notes from the Additional information needed. L
juvenile rearing. & Review Draft  |Sacramento Salmon and
Steelhead Recovery
Workshop. Mav 22. 20071
Cooperate with local landowners to encourage ]u.venl.le . . PG&E /CalTrout .
revegetation of denuded stream reaches; and Emigration, Big Chico . . AFRP Restoration Plan . . .
NS-22 i AR . . Prioritized Actions Additional information needed. L
establish, restore, and maintain riparian habitat |Summer/Wint Creek List (USFWS 2001)
on Big Chico Creek. er Rearing
PG&E/CalTrout All L Butte Creek acti dtob
Purchase existing water rights from willing L ./ a rc?u AFRP Restoration Plan . ower utte Lree jdc 19ns nee . ooe
NS-23 All Butte Creek |Prioritized Actions investigated to determine if the actions were L
sellers. . (USFWS 2001) . . . . I
List carried out in previous restoration activities.
Enhance watershed resiliency by identifying and
impl ti jects that 1d reduce th
tmp err.len 11§ projects . atwould recuce .e NMFS Recovery |U.S. Forest Service Long-Term . . i
potential for, and magnitude of a catastrophic . Questionable match (fire) and additional
NS-24 . . . All Butte Creek | Plan Co-Manager |Anadromous Fish ) . L
wildfire, restore meadows to potentially increase ; . information needed (meadows).
Review Draft  |Conservation Strategy
summer flows and reduce local water
temperatures, or increase riparian shade.
Identify gravel starved areas in Butte Creek and
implement gravel additions. Develop a spawning
gravel budget and implement an augmentation NMFS Recovery
NS-26 plan and use flow management to optimize Spawning Butte Creek | Plan Co-Manager |No reference cited L
spawning weighted usable area in consideration Review Draft
of hydrologic limitations and other species (e.g.,
steelhead) and life stage requirements.
Develo.p sust;l.nabls 1£1.stream. ﬂ;w ciilt.erlal for . NMFS Recovery
NS-27 spawning 'fm incubation periods an }mp emen All Butte Creek | Plan Co-Manager [No reference cited Identified in CVPIA Long-Term Plan. L
flow ramping protocols to protect all life stages of .
X ! Review Draft
spring-run Chinook salmon.
.Redu:;e the :u.m}zefl ogiemportary p.assage ol Adult NMFS Recovery
NS-28 }mpe ments nstalle . 0 create sw1mm1r.1g oles . . Butte Creek | Plan Co-Manager [No reference cited L
in Butte Creek near Chico; conduct associated Immigration .
K R Review Draft
public outreach projects.
Icli:ntlgy bstreatr;: reaches.thfat ?ave beden most'c . NMFS Recovery
NS-29 altered by anthropogenic factors and reconstruc All Butte Creek | Plan Co-Manager [No reference cited L
a natural channel geometry scaled to current .
X Review Draft
channel forming flows.
Promote or create riparian buffer strips between | E ]u'ven:'le PG&E/CalTrout
NS-30 P . p migra 101.1, Butte Creek |Prioritized Actions|No reference cited L
the Butte Creek channel and adjacent land uses. |Summer/Wint List
er Rearing
. . NMFS Recovery
Impl t ts that lidate and
NS-31 Tplement projects that consoicate and screen All Butte Creek | Plan Co-Manager [No reference cited Additional information needed. L

existing diversions where feasible.

Review Draft

*Reference numbers are not necessarily in consecutive order, but actions are grouped by watershed.
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R;fj::::: Description of Action T::g;: (I; l)fe Stream Source Reference Cited in Source Notes f:;g;,b(ul;l;;‘l;
Retrofit Magalia Dam on Little Butte Creek in . . Ar,] earthquake FEtrOfl,t 15 ne.cessary and
. Little Butte HEA Steering . might be an opportunity to increase storage
NS-32 order to provide for more storage to use for All R No reference cited o X X L
. . Creek Committee to benefit fisheries flows. This would
fisheries flows. . . .
primarily benefit steelhead.
Adult PG&E/CalTrout [Spring-run chinook salmon
NS-34 Construct fish ladder at upper Deer Creek falls. . . Deer Creek |Prioritized Actions [recovery brainstorming Habitat for spring-run limiting. L
Immigration i R
List session (11/8/05)
NS-79 Provide functional fish ladder at Lower Deer Adult' Deer Creek Comment form |No reference cited USFS supports DFG efforts to correct the L
Creek falls. Immigration ladder.
Acquire water from willing sellers consistent with
applicable guidelines or negotiate agreements to Adult PG&E/CalTrout
NS-35 supplement instream flows in the lower ten miles | Immigration, Deer Creek | Prioritized Actions AFRP Restoration Plan Water exchange program is being funded L
of Deer Creek to ensure passage of adult and Juvenile List (USFWS 2001) through the 4-Pumps mitigation program.
juvenile spring-run Chinook salmon and Emigration
steelhead over three diversion dams.
NS-36 'eer r'ee .rrlga. 101,] ompany'an 'e antord- Immigration, | Deer Creek | Plan Co-Manager p: ’ -dig.cag Check status of DCID exchange agreement. L
Vina Irrigation District and dedicate fish passage . . frp/
Adult Holding Review Draft
flows.
Summary of Threats and PerJect to }mpr.ove flsh.passage at Stanford-
Recovery Actions for Spring- Vina Dam is being considered as part of Deer
Permit and construct a state-of-the-art fish ladder M ) p. 8 |creek Floodplain Study as of Oct 2008;
) . s NMFS Recovery [Runand Winter-Run Chinook . . .
that meets NMFS’ adult fish passage criteria and Adult projects to improve fish passage at DCID and
NS-37 a . . . . Deer Creek | Plan Co-Manager [Salmon (Notes from the . . . . L
install a new apron at the Cone-Kimball Immigration ; Cone-Kimball diversion dams are being
. . Review Draft  |Sacramento Salmon and .
Diversion. discussed between Deer Creek Watershed
Steelhead Recovery Conservancy and irrigation districts as of Oct
Workshop, May 22,2007) |06 " dentified in CVPIA Long-Term Plan.
. NMFS Recovery
Ns-37b  |Install state-of-the-art fish ladder at Stanford Adult | er Creek | Plan Co-Manager See NS-37a See NS-37a. L
Vina Dam. Immigration Review Draft
eview Dra
Design and install state-of-the-art fish passage
facilities at diversions that currently do not meet
the passage criteria. Study feasibility of Adult NMFS Recovery
NS-37 ¢ o . . . S . . Deer Creek | Plan Co-Manager See NS-37 a See NS-37 a. L
consolidating diversion points to minimize the Immigration Review Draft
number of diversions on Deer Creek. Based on
this study, consolidate diversions where feasible.
Conduct a study designed to determine adult fish NMFS Recovery
NS-37d passage flows at critical riffles and fish ladders; Adult Deer Creek | Plan Co-Manager See NS-37 a See NS-37 a. L
recommend and implement actions to acquire the | Immigration Review Draft
flows indicated for passage.

*Reference numbers are not necessarily in consecutive order, but actions are grouped by watershed.
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R;fj::::: Description of Action Tz;:g;: (I; l)fe Stream Source Reference Cited in Source Notes f:;g;,b(ul_:l;;‘l;
Enhance watershed resiliency by identifying and
1mplerr.1entmg projects Fhat would reduce th.e Deer Creek Watershed
potential for, and magnitude of a catastrophic . .\
e NMFS Recovery |Existing Conditions Report . ) .
wildfire, restore meadows (Deer Creek meadows, . Questionable match (fire) and additional
NS-38 . All Deer Creek | Plan Co-Manager |and U.S. Forest Service Long- |, . L
Childs meadows, Gurnsey Creek, and North Fork . ) information needed (meadows).
. ) Review Draft  |Term Anadromous Fish
Deer Creek) to potentially increase summer flows )
. Conservation Strategy
and reduce local water temperatures, or increase
riparian shade.
NS-80 Red,uce sources of chronic road related erosion of All Deer Creek Comment form  |No reference cited On-going activity. L
sediment
. . . P . NMFS Recovery
NS-40 Build sediment r etentl.on Strucm,res' fortify Spawnmg., Egg Deer Creek | Plan Co-Manager [No reference cited Issue? L
streambanks with native vegetation. Incubation .
Review Draft
Identify gravel starved areas in Deer Creek and
implement gravel additions. Re-design highway
32 culvert crossing at Calf Creek to allow for
ummpc.eded bedload transpo.rt. Conc?u.ct‘ a . NMFS Recovery - Issue? HWY 32 culvert managed by
NS-41 spawning gravel augmentation feasibility study to| Spawning Deer Creek | Plan Co-Manager |No reference cited . L
) ) . ) ; CALTRANS (need to be included).
increase available spawning habitat. Implement Review Draft
spawning gravel augmentation projects if the
feasibility study determines that such projects
will not cause adverse ecological impacts.
Implement all or portions of the Deer Creek Collaborative Group 2006,
floodplain feasibility study, which can include (1) Draft Lower Deer Creek
urchasing conservation easements, (2 Ecosystem Restoration and
ﬁloderate z(lgevee setbacks on both banE(s]between Summer/Wint PG&E/CalTrout Floog Management Technical The Deer Creek Watershed Conservancy
NS-44 ° ) o er Rearin Deer Creek |Prioritized Actions g completed a floodplain feasibility study. The L
Red Bridge and Stanford Vina Ranch Irrigation g List; Questionnaire Memorandum by Mark R. study developed two action alternatives.
Company (SVRIC) dam, (3) replace current SVRIC Tompkins and G.M. Kondolf
dam with a seasonal dam, and (4) rebuild/expand (2008), AFRP Restoration Plan
Red Bridee (USFWS 2001
Identify and implement projects designed to Juvenile NMFS Recovery
NS-45 improve downstream passage conditions for . . Deer Creek | Plan Co-Manager [No reference cited L
. . Emigration .
juveniles. Review Draft
atered b anthrapogenic fctors and reconstruct NMES Recovery
NS-46 y pog All Deer Creek | Plan Co-Manager |No reference cited L
a natural channel geometry scaled to current .
) Review Draft
channel forming flows.
Design and install state of the art fish screens at Juvenile NMFS Recovery
NS-47 diversions that currently do not meet the NMFS . . Feather River | Plan Co-Manager |No reference cited L
. L Emigration ;
fish screen criteria. Review Draft
NS-90 Implementa tr.ap-and-haul project on the North All Feather River| Comment form |No reference cited H
Fork Feather River.
NS-91 Implementa trap-and-haul project on the Middle All Feather River| Comment form |No reference cited H

Fork Feather River.

*Reference numbers are not necessarily in consecutive order, but actions are grouped by watershed.
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R;fj::::: Description of Action Tz;:g;: (I; l)fe Stream Source Reference Cited in Source Notes f:;g;,b(ul_:l;;‘l;
Iacli:er;teltfiy;tfr?tr;lrt)ea; heer?izhfztc:l:rvseal:;e?ercrgfsttruct Feather/Yuba NMFS Recovery
NS-49 y Pog All . Plan Co-Manager |No reference cited L
a natural channel geometry scaled to current Rivers ;
. Review Draft
channel forming flows.
Project provides 18 cfs or nearly 10% of Mill
Purchase TNC's Mill Creek Water Rights to PG&E/CalTrout AFRP Restoration Plan Creek_ base fItOW. De_lt? j-putrzrg‘ paysdf\(l)\; ;
NS-51 provide additional stream flows for spring-run All Mill Creek | Prioritized Actions (USFWS 2001) Eumhplng CSS y aSSOCI_T_IZCWI h roudn 'tha er L
Chinook and steelhead. List; Questionnaire _ xchange rogram.. o purchased wi
intent to sell. Identified in CVPIA Long-Term
Plan.
Conduct fish passage evaluation at all agricultural
diversions to determine if they meet NMFS’ fish Adult NMFS Recovery
NS-52 b passage criteria, and design and install state-of- . . Mill Creek | Plan Co-Manager |No reference cited L
) e . . Immigration .
the-art fish passage facilities at diversions that Review Draft
currently do not meet the passage criteria.
NS-81 Red'uce sources of chronic road related erosion of All Mill Creek Comment form [No reference cited On-going activity. L
sediment.
Restore meadows and reduce stream channel
incisement and bank erosion by modifying Spawning. E NMFS Recovery |U.S. Forest Service Long-Term
NS-54 grazing practices and excluding cattle from P g.' 8| Mill Creek | Plan Co-Manager |Anadromous Fish L
. Incubation R .
nearshore zones, and reduce the potential for, Review Draft  |Conservation Strategy
and magnitude of a catastrophic wildfire.
Work with State and Federal water acquisition NMFS R
. . ecovery
to develop dedicated inst t : g .dfg.ca.
NS-55 programs to develop dedicated instream water All Mill Creek | Plan Co-Manager http://www.delta.dfg.ca.gov/a H
(Orange Cove water right purchase); participate Review Draft frp/
in the lower Mill Creek Watershed Restoration eview Dra
Build sediment retention structures; fortify Spawning, Egg NMFS Recovery
NS-56 . . . ! Mill Creek | Plan Co-Manager [No reference cited Issue? L
streambanks with native vegetation. Incubation R
Review Draft
Summary of Threats and
Recovery Actions for Spring-
Implement projects to increase floodplain habitat . NMFS Recovery [Run and Winter-Run Chinook
S . . s Summer/Wint .
NS-57 availability to improve habitat conditions for or Rearin Mill Creek | Plan Co-Manager [Salmon (Notes from the Issue? L
juvenile rearing. & Review Draft  |Sacramento Salmon and
Steelhead Recovery
Workshop. Mav 22. 20071
Identify and implement projects designed to Juvenile NMFS Recovery
NS-58 improve downstream passage conditions for . . Mill Creek | Plan Co-Manager [No reference cited Issue? L
. . Emigration .
juveniles. Review Draft
ke by anthropogenie ctors and recomstruc NMES Recovery
NS-59 Y Pog All Mill Creek | Plan Co-Manager |No reference cited Issue? L
a natural channel geometry scaled to current ;
. Review Draft
channel forming flows.
Juvenile
. L . PG&E/CalTrout .
Establish, restore, and maintain riparian habitat Emigration, : . ; AFRP Restoration Plan ) .
NS-60 along the lower reaches of Mill Creek. Summer/Wint Mill Creek PrlorltlzLeiStActlons (USFWS 2001) Issue? Past AFRP project L
er Rearing
*Reference numbers are not necessarily in consecutive order, but actions are grouped by watershed. 6 8/10/2009
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R;fj::::: Description of Action Tz;:g;: (I; l)fe Stream Source Reference Cited in Source Notes f:;g;,b(ul_:l;;‘l;
It is difficult to determine how segregation
Construct improved fish passage facilities at . PG&E/CalTrout [Spring-run chinook salmon would contribute to the HEA threshold.
. ) ; Spawning, Egg . N . . . . . .
NS-63 Daguerre Point Dam to provide for segregation of Incubation Yuba River |Prioritized Actions |recovery brainstorming Impact to migrating steelhead is also a H
adult spring-run and fall-run chinook salmon. List session (11/8/05) concern. No preferred alternative selected
vet.
NMFS Recovery . -
. . . Daguerre Point Dam Fish
NS-64 MOdl,fy the ﬁéh ladders at Daguerre Point Dam to Adult' Yuba River Plan (;o-Manager Passage Improvement Project |No preferred alternative selected yet. L
provide full fish passage. Immigration Review Draft; . .
X X 2002 Fisheries Study
Questionnaire
. . . . . PG&E/CalTrout .
Facilitate passage of juvenile salmonids by Juvenile . o i AFRP Restoration Plan .
NS-65 modifying the dam face of Daguerre Point Dam. Emigration Yuba River PrlorltliigtActlons (USFWS 2001) No preferred alternative selected yet. L
Implement actions to enhance habitat conditions
and improve access within the area above PG&E and NID are currently relicensing
Englebright Dam, including increasing minimum NMFS Recovery projects in the upper Yuba watershed;
NS-67a flows, providing passage at Our House, New All Yuba River | Plan Co-Manager |No reference cited anadromous salmonid issues in the upper H
Bullards Bar, and Log Cabin dams, and assessing Review Draft watershed are generally being handled
feasibility of passage improvement at natural outside of FERC relicensing.
barriers.
Implement a trap-and-haul program around
NS-94 a Englebright Dam for the North Yuba River above All Yuba River No reference cited. H
New Bullards Bar Reservoir.
Implement a trap-and-haul program around
NS-94 b Englebright Dam for the North Yuba River below All Yuba River No reference cited. H
New Bullards Bar Reservoir.
Implement a trap-and-haul program around
NS-94 c Englebright Dam for the Middle Yuba River in All Yuba River No reference cited. H
combination with increased flow releases.
Improve efficiency of screening devices at Brophy- . PG&E/CalTrout -
NS-69 South Yuba water diversion and other unscreened ]u.veml'e Yuba River |Prioritized Actions AFRP Restoration Plan Required under Yuba River Accord and BO. L
X X Emigration i (USFWS 2001)
diversions. List
. - ]u'vemye Project will build on current AFRP-funded
Restore backwater, side-channel, and riparian/ Emigration, . . . . . .
NS-83 . o . . Yuba River Questionnaire |No reference cited pilot project and complements Narrows L
floodplain habitat in the Lower Yuba River. Summer/Wint e .
. Gravel Rehabilitation Project (NS-86).
er Rearing
SHIRA-based river analysis Rehabilitates habitat and supplies 100 tons of
. . . (Pasternack 2009) and Draft gravel that is then maintained under the Corps
Rehabilitate Yuba River Narrows spawning . . . . X ) X . .
NS-84 a habitat Spawning Yuba River Questionnaires [Implementation Plan for Lower |requirements. Pilot project completed in 2007. H
' Yuba River Anadromous Fish  [Requires injection of 54,000 cubic yards of
Restoration aravel.
Rehabilitate Yuba River Narrows spawning Draft Implementation Plan for .
. . . FWS and DFG do not tl t
NS-84b  [habitat with possible segregation weir Spawning Yuba River Questionnaire  |Lower Yuba River Anadromous and 0 not currently support using H
. . . ) - a segregation weir.
approximately 6 miles below Englebright Dam. Fish Restoration
Restore habitat via gravel augmentation,
NS-89 Implen}ent Det.er Creek Sal.mon ar?d Steelhead Spawning Deer Crfeek/ Questionnaire |No reference cited barrnler re.moval, 1nva51.ve spec1.es removal, L
Spawning Habitat Expansion Project. Yuba River and riparian revegetation. Project enhances
mitigation requirements.
*Reference numbers are not necessarily in consecutive order, but actions are grouped by watershed. 7 8/10/2009
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R;fj::::: Description of Action T::g;: (I; l)fe Stream Source Reference Cited in Source Notes f:;g;,b(ul;l;;‘l;
Operate and maintain real-time flow and Big Chico,
NS-85 temperature monl'formg gages .on Big C.thO, All Butte, Dfaer, Questionnaire AFRP Restoration Plan Funds continued operation a.nd r.namtenance L
Butte, Deer, and Mill Creeks (with possible and Mill (USFWS 2001) of flow gauges that lose funding in 2010.
expansion to Antelope Creek). creeks
Evaluate and implement fish passage upstream of . . T .
NS-93 Folsom Lake into the Middle Fork (and possibly |All Amerlcan Comment Form  |No reference cited. Action may be m?hglble under HEA Section H
. . River 3.2 because required under OCAP BO.
North Fork) of the American River.
Basalt and Porous Lava Spring-Run Chinook Salmon Diversity Group
Implement Phase 1(b) of the package of passage,
screening, and flow actions defined for the Battle PG&E/CalTrout Action may be ineligible under HEA Section
Creek Restoration Project as defined by the Adult o ; Battle Creek Restoration Plan |3.2 because required under OCAP BO.
B-1 . . . . . Battle Creek |Prioritized Actions]| . . . . L
Memorandum of Understanding (i.e., tailrace Immigration List (Kier and Associates 1999). Federal Stimulus Funding may also be
connector between Inskip Powerhouse and available.
Coleman Canal on the South Fork Battle Creek).
Implement Phase 2 of the package of passage,
screening, and flow actions defined for the Battle
Creek Restoration project, as defined by the
Memorand'um of Understanding ('1.e., r.emoval of PG&E/CalTrout ' . o '
B2 Coleman Diversion Dam, South Diversion Dam, All Battle Creek | Prioritized Actions Battle Creek Restoration Plan |Action may be ineligible under HEA Section H
Soap Creek Feeder, and Lower Ripley Creek List (Kier and Associates 1999). 3.2 because required under OCAP BO.
Feeder; fish ladder and screen construction at
Inskip Diversion Dam; tailrace connector between
South Powerhouse and Inskip Canal; and
streamflow increases in South Fork Battle Creek).
Develop and implement pulse flow schedules Adult NMFS Recovery
B-4 during peak migration periods for years with low - . Battle Creek | Plan Co-Manager |No reference cited L
R Immigration :
water availability. Review Draft
Modernize/upgrade PG&E facilities to reduce the NMES Recovery
B-9 . b8 . All Battle Creek | Plan Co-Manager |No reference cited L
potential for flow fluctuations and outages. .
Review Draft
Develop and increase application of alternative Juvenile NMFS Recovery
B-12 diversion technologies that eliminate Emieration Battle Creek | Plan Co-Manager |No reference cited L
entrainment. & Review Draft

*Reference numbers are not necessarily in consecutive order, but actions are grouped by watershed.
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R;fj::::: Description of Action Tz;:g;: (I; l)fe Stream Source Reference Cited in Source Notes f:;g;,b(ul_:l;;‘l;
Conduct feasibility studies for allowing spring-
run Chinook salmon access to habitat above
Shasta Dam, including assessing habitat
suitability and passage logistics (i.e., getting
immigrating adults above the dam and emigrating
juveniles below it). If the feasibility studies
suggest that fish passage can be successful, then
design and conduct an experimental fish passage |Adult
. . . . . NMFS Recovery . PR .
program evaluating adult distribution, survival, |Immigration, | Sacramento . Action may be ineligible under HEA Section
B-15 . . . . . Plan Co-Manager [No reference cited. . H
spawning, and production in habitats above Adult Holding, River ; 3.2 because required under OCAP BO.
. Review Draft
Shasta Dam. Spawning
If the experimental fish passage program
demonstrates that passage above Shasta dam can
substantively contribute to the long-term viability
of the ESU, then develop and implement long-
term fish passage programs. Implement an
annual trap-and-haul operation, if warranted.
Condlllct periodic Ee.g.,;very 5 yesars] spawtnmg Sacramento NMFS Recovery
B-18 gr.ave ?ssessmen S In the upPer acramento Spawning . Plan Co-Manager [No reference cited Benefits steelhead but not spring-run. L
River (i.e., above RBDD) and implement gravel River .
) ) Review Draft
augmentation projects, as necessary.
MO(lilfy gravel pits and mounds to ensur? full . ]u.venl.le Upper NMFS Recovery The Recovery Pl:fm me.ntlons this act.lon in
drainage of these features to allow flooding while | Emigration, . reference to the juveniles produced in the
B-19 ) . . Sacramento | Plan Co-Manager |No reference cited . . L
preventing stranding and warm water predator |Summer/Wint . . Sacramento River. La Barranca floodplain
. R River Review Draft i X R
habitat er Rearing project needs funding for construction.
. Upper NMFS Recovery
Restore th t Lake Red Bluff footprint t
B-20 estore the current Lake Red Bluft footprint to All Sacramento | Plan Co-Manager |No reference cited L
riparian habitat. . R
River Review Draft
Northwestern California Spring-Run Chinook Salmon Diversity Group
Enhance watershed resiliency by identifying and
potentialor, and magnitude of a catssraphic Beogum | NMFS Recovery
NWC-1 p e ’ 8 . .p All g Plan Co-Manager [No reference cited Issue? L
wildfire, restore meadows to potentially increase Creek ;
Review Draft
summer flows and reduce local water
temperatures, or increase riparian shade.
Develop and implement a spawning gravel Beegum NMES Recovery
NWC-2 P ) p p £E Spawning & Plan Co-Manager [No reference cited Issue? L
augmentation plan. Creek .
Review Draft
Eliminate sources of chronic sediment delivery
from roads and other near stream development Spawning, Egg| Beegum NMFS Recovery
NWC-3 by out-sloping roads, constructing diversion 9 Plan Co-Manager [No reference cited L
. ) . . Incubation Creek ;
prevention dips, replacing under-sized culverts Review Draft
and applving other storm proofing guidelines
Inject LWD and boulders in the canyon reach of PG&E/CalTrout
NWC-5 Clear Creek to induce gravel deposition to Spawning Clear Creek |Prioritized Actions [Collaborative Group 2006 Issue w/ kayakers, lower priority L

support pocket spawning by salmonids.

List

*Reference numbers are not necessarily in consecutive order, but actions are grouped by watershed.
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Habitat Expansion Agreement for Central Valley Spring-Run Chinook Salmon and California Central Valley Steelhead

R;fj::::: Description of Action Tz;:g;: (I; l)fe Stream Source Reference Cited in Source Notes f:;g;,b(ul_:l;;‘l;
This would not be self-sustaining. It would
Clear Creek gravel supplementation in the reach Graham Matthews and need to be redone periodically but works
where spring-run Chinook and steelhead spawn Associates 2007, North State  [synergistically with NWC-8 and NWC-20.
NWC-6 by placing gravel directly into four new sites and Spawning Clear Creek Questionnaires [Resources 2008, and Potential /perfect substrate estimated to H
supplementing existing sites with "injected" additional references provided|support 5,264 spring-run and 12,816
gravel. in Questionnaire steelhead. Gravel augmentation required
under OCAP BO
Provides Long-Term and inexpensive supply
f i 1, ts entrai tof
Developing long-term spawning gravel supply by North State Resources 2008 |O. “PaWning grave preven. S en rammen. 9
. . - . . . e mercury, and creates functional floodplain in
NWC-25 [processing gold mine tailings on DFG and BLM Spawning Clear Creek Questionnaire |and additional references . L
. - . . . . tailing area. CVPIA funded and completed
properties adjacent to Clear Creek. provided in Questionnaire s .
feasibility study. Gravel augmentation
required under OCAP BO.
S f Threats and
Enhance watershed resiliency by identifying and ummary o . reats an .
implementing projects that would reduce the Recovery Actions for Spring-
p . & Proj . . NMFS Recovery [Runand Winter-Run Chinook |Include only wildlife and revegetation
potential for, and magnitude of a catastrophic . L . .
NWC-9 . . . All Clear Creek | Plan Co-Manager |Salmon (Notes from the actions (lower priority) since other issues L
wildfire, restore meadows to potentially increase ; o
Review Draft  |Sacramento Salmon and being implemented.
summer flows and reduce local water
temperatures, or increase riparian shade Steelhead Recovery
p g p : Workshop, May 22, 2007)
Conduct a passage feasibility study, including an
ass?ssment of potential hablt‘?t at,’o"e . Adult Feasibility concerns due to flow, mine
Whiskeytown Dam. If the action is feasible and mmi . NMFS Recovery S .
. mmigration, ) contamination, upstream passage barriers,
NWC-10 passage above Whiskeytown Dam can . Clear Creek | Plan Co-Manager |No reference cited R, H
- ; Adult Holding, . gravel availability, and trap-and-haul
substantively contribute to the Long-Term S ) Review Draft e
. ) pawning limitations
viability of the ESU, then develop and implement
a Long-Term fish passage program
Eliminate sources of chronic sediment delivery
from roads and other near stream development . NMFS Recovery Lower priority since most feasible projects
. AR Spawning, Egg ) . . :
NWC-13  |by out-sloping roads, constructing diversion Incubation Clear Creek | Plan Co-Manager |No reference cited already completed. Parks is pursing funding L
prevention dips, replacing under-sized culverts Review Draft for inventory.
and applving other storm proofing guidelines
Summary of Threats and
. o . Juvenile Recovery A.CthnS for Sp.rlng— This action, while on Cottonwood Creek, is
Protect/enhance existing riparian habitat and . . NMFS Recovery |Run and Winter-Run Chinook . .
. . e Emigration, | Cottonwood mentioned in the Recovery Plan as
NWC-18a |corridors and establish and restore additional ) Plan Co-Manager |Salmon (Notes from the " L
o ) Summer/Wint Creek ; benefiting Beegum Creek. Some AFRP
riparian habitat where needed. . Review Draft  |Sacramento Salmon and . .
er Rearing projects are in place.
Steelhead Recovery
Workshon. Mav 22, 2007)
Implement non-native plant (e.g. Arundo) E ]u'ven:'le Cottonwood NMFS Recovery
NWC-18 b pleme P & migration, Plan Co-Manager |See NWC-18 a. See NWC-18 a. L
eradication plan. Summer/Wint Creek .
R Review Draft
er Rearing
Re-establish natural channel morphology by: (1)
applying NMFS gravel mining criteria to all gravel This action, while on Cottonwood Creek, is
ini j ; and (2) i i 1 Cottonwood NMES Recovery mentioned in the Recovery Plan as
NWC-19 mining prol.ects, and (2) mtegrat}ng n-atura All Plan Co-Manager |No reference cited . Y L
morphological features and functions into bank Creek benefiting Beegum Creek. AFRP needs

protection and other stream side development
proiects

Review Draft

funding for sediment budget study.

*Reference numbers are not necessarily in consecutive order, but actions are grouped by watershed.
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Habitat Expansion Agreement for Central Valley Spring-Run Chinook Salmon and California Central Valley Steelhead

- - ——
Reference Description of Action Target Life Stream Source Reference Cited in Source Notes Contribution
Number Staie| s| to HET |HiL|
il U d
Implement bank revetment removal programs ]u.vem.e pp.er an NMFS Recovery [http://www.nature.org/wher |Worth considering after assessing current
) Emigration, Middle - . . .
SBW-1a |and projects and breach or remove abandoned . Plan Co-Manager |[ewework/northamerica/state |carrying capacity of Sacramento River L
; . Summer/Wint| Sacramento . . . . .
levees during set-back levee projects. . . Review Draft  |s/california/ mainstem habitats.
er Rearing River
Restor.e a con.tmuou.s 190-m1]e §tretch of ]u'vemye Upper and NMFS Recovery [http://www.nature.org/wher |Worth considering after assessing current
ecologically viable riparian habitat to flood-prone | Emigration, Middle . . . .
SBW-1b . . Plan Co-Manager |ewework/northamerica/state |carrying capacity of Sacramento River L
lands along the river between Red Bluff and Summer/Wint| Sacramento . . . . .
. . Review Draft  |s/california/ mainstem habitats.
Colusa. er Rearing River
A . . Juvenile o .
Promote native riparian (e.g., willows) species ) . Lower NMFS Recovery Worth considering after assessing current
. . . Emigration, . . . .
SBW-3a |through eradication of non-native species (e.g., . Sacramento | Plan Co-Manager |No reference cited carrying capacity of Sacramento River L
. Summer/Wint . . . .
Arundo, tamarisk). R River Review Draft mainstem habitats.
er Rearing
Modify vegetation maintenance practices to
s i rovibnd sl anaive | enle | ower | WS Recovery
SBW-3 b 8 Y g ' | Sacramento | Plan Co-Manager |No reference cited See SBW-3 a. L
unvegetated/leveed reaches of the lower Summer/Wint . .
) . . River Review Draft
Sacramento River especially between Colusa and er Rearing
Verona.
Restore a continuous 85-mile stretch of riparian .
habitat of an appropriate width to maintain Juvenile Lower NMFS Recover
. .pp P ) Emigration, y . See SBW-3 a. May potentially be addressed
SBW-3c |ecologically viable function to flood-prone lands . Sacramento | Plan Co-Manager |No reference cited L
. Summer/Wint . . under OCAP BO.
along both banks of the river between Colusa and . River Review Draft
er Rearing
Sacramento.
Modify vegetation maintenance practices to Juvenile
encourage riparian growth and establish a native Emicration Middle NMFS Recovery [http://www.nature.org/wher |Worth considering after assessing current
SBW-4a |vegetated corridor in currently g " | Sacramento | Plan Co-Manager [ewework/northamerica/state |carrying capacity of Sacramento River L
. Summer/Wint . . . . . .
unvegetated/leveed reaches of the middle . River Review Draft  |s/california/ mainstem habitats.
. er Rearing
Sacramento River.
. . Juvenile . e .
Create and restore side-channel habitats to . . Middle NMFS Recovery [http://www.nature.org/wher |Worth considering after assessing current
. . ) Emigration, . . . .
SBW-4b |increase the quantity and quality of off-channel Summer/Wint Sacramento | Plan Co-Manager |ewework/northamerica/state |carrying capacity of Sacramento River L
rearing (and spawning) areas. . River Review Draft  |s/california/ mainstem habitats.
er Rearing
. . . NMFS Recovery .
Implement projects that consolidate and screen Juvenile Sacramento . May potentially be addressed under OCAP
SBW-7 e . . s . Plan Co-Manager [No reference cited L
existing diversions where feasible. Emigration River . BO.
Review Draft
Develop and increase application of alternative . NMFS Recovery Worth considering after assessing current
. . . . Juvenile Sacramento . ) ! )
SBW-11 diversion technologies that eliminate Emieration River Plan Co-Manager [No reference cited carrying capacity of Sacramento River L
entrainment. & Review Draft mainstem habitats.
The Recovery Plan mentions this action in
Implement projects that acquire strategic . NMFS Recovery reference to the juveniles produced in the
. . . Summer/Wint| Sacramento . . L
SBW-14 floodplain easements to re-establish floodplain or Rearin River Plan Co-Manager |No reference cited Sacramento River. Worth considering after L
connectivity in areas constricted by levees. g Review Draft assessing current carrying capacity of
Sacramento River mainstem habitat.

*Reference numbers are not necessarily in consecutive order, but actions are grouped by watershed.
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Habitat Expansion Agreement for Central Valley Spring-Run Chinook Salmon and California Central Valley Steelhead

R;fj::::: Description of Action T::g;: (I; l)fe Stream Source Reference Cited in Source Notes f:gg;,b(ul;l;;‘l;

Pursue opportunities, consistent with efforts
conducted pursuant to Senate Bill 1086 (SB Upper PG&E/CalTrout . Worth considering after assessing current
1086), to create a 50,000-acre meander belt from /Middle . R AFRP Restoration Plan . . .

SBW-18 ) . All Prioritized Actions carrying capacity of Sacramento River L
Keswick Dam to Colusa to recruit gravel and large Sacramento | . (USFWS 2001) . ;

. . List mainstem habitats.
woody debris, to moderate temperatures and to River
enhance nutrient input.
. . Upper .

0 t t t ACID t te fall- DFG ly stated that th 1d not

SBW-19 perate seg'rega on welr? 0 separate fa Spawning Sacramento |Comment form No reference cited prevu?us v stare . atthey would no H
run and spring-run on mainstem. River support this type of action.

*Reference numbers are not necessarily in consecutive order, but actions are grouped by watershed.
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Short List of Potential Actions

Reference Deal Killer Estimated HET | Reference for Estimated
Number Description of Action (No/ Maybe) Contribution HET Contribution
NS-14 Iron Canyon Fish Ladder Rehabilitation _ .
Project in Big Chico Creek. No 1,000 DFG - Historical
NS-35, NS- Supplement flows, passage at DCID, Cone-
37a, NS- Kimball, and Stanford-Vina Diversions ; ;
37b, NS- € N ’ DFG - Historical and
95, NS-44 Floodplain Project in lower Deer Creek. No 1,000 GRANDTAB
Paynes Crossing, supplement flow, Valley
NS-5, NS-1, : ) i X
NS-77, NS- Floor Channel Project, modify ag diversion
3 NS-10 to provide passage and reduce _ .
’ entrainment in Antelope Creek. No >=500 DFG - Historical
Develop dedicated instream water
NS-55 (Orange Cove water right purchase) in
Mill Creek; lower Mill Creek Watershed
Restoration Project. No 1,900 Questionnarie
Adult & juvenile passage at Daguerre
NS-64, NS- [Point Dam, Yuba River Narrows spawning
65, NS- habitat w/ segregation weir, backwater,
84b, NS- [side-channel, and riparian/floodplain
83,NS-89 [habitat, Deer Creek Habitat Expansion
Project in the lower Yuba River. Maybe >=2000 Questionnarie
NS-67b Fish Passage into Upper Yuba Watershed. Maybe 500 (Middle Yuba) UYRSP Team 2006
Rehabilitate Yuba River Narrows
NS-84 b spawning habitat with segregation weir in
the lower Yuba River. Maybe >=2000 Questionnarie
NS-90 Trap-and-haul project on the North Fork Payne & Associates 2004
Feather River. Maybe 500-2500 (FERC)
. _ <500 below
NS-91 Trap-and—.haul project on the Middle Fork natural barrier;
Feather River. Maybe unknown above | DWR 2007 (FERC Report)
Trap-and-haul program on the Middle
NS-93 Fork (and possibly North Fork]) of the
American River. Maybe Unknown
Trap-and-haul program on the North Yuba
NS-94 a River above New Bullards Bar Reservoir
with habitat restoration. Maybe Unknown
Trap-and-haul program on the North Yuba
NS-94 b River below New Bullards Bar with
habitat restoration. Maybe Unknown
Trap-and-haul program on the Middle
NS-94 c Yuba River in combination with increased
flow releases and habitat restoration. Maybe >=500 UYRSP Team 2006
B-2 g?jiiitz_ of the Battle Creek Restoration Magbe 1250.2500 Kier & Associates 1999
B-15 Trap-and-haul program on the
Sacramento River at Shasta Dam. Maybe Unknown

mne

ak
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Trap-and-haul program in Clear Creek at

NWC-10
Whiskeytown Dam. Maybe Unknown
NWC-6, Clear Cr.eek g.ra.wel supplemen.tatlon,
NWC-25 [|Processing tailings and restoring
floodplain habitat. Maybe 5,264 Questionnarie
Segregation weir in the Sacramento River
SBW-19  [at the Anderson-Cottonwood Irrigation
District (ACID) Dam . Maybe 7,500 Cramer Fish Sciences
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Ranked Preliminary List of Viable Actions

Habitat Expansion Agreement for Central Valley Spring-Run Chinook Salmon and California Central Valley Steelhead

EVALUATION CRITERIA

Reference
Number

Description of Action

Deal Killer
(No/
Maybe)

Estimated
HET
Contribution

Reference for
Estimated
HET
Contribution

(@)
Feasibility

(b) Scale

()

Sustainability

(d) Cost
Effective

(e) Minimal
Intervention

U]
Separation-
Genetic

(8
Separation-
Catastrophe

(h) Time to
Implement

(i) Local/
Political
Support

(j) VSP/ESA
Consistency

(k) Balance
of Benefits

(1) Resource
Consistency

(m)
Available
Stocks

(n) Action
Taken by
Others

(o) Other FR
Species

(p) Adverse
Effects-spp

(q) Adverse
Effects-cult.

Total
Score

Norm.
Total
(100)

Score

Score

Score

Score

Score

Score

Score

Score

Score

Score

Score

Score

Score

Score

Score

Score

Score

B-2

Phase 2 of the Battle Creek
Restoration Project.

Maybe

1,250-2,500

Kier &
Associates
1999

73

100.00

NS-64, NS-
65, NS-84b,
NS-83, NS-89

Adult & juvenile passage at
Daguerre Point Dam, Yuba
River Narrows spawning
habitat w/ segregation weir,
backwater, side-channel,
and riparian/floodplain
habitat, Deer Creek Habitat
Expansion Project in the
lower Yuba River.

Maybe

>=2,000

Questionnarie

72

98.63

NS-5,NS-1,
NS-77,NS-3,
NS-10

Paynes Crossing,
supplement flow, Valley
Floor Channel Project,
modify ag diversion to
provide passage and reduce
entrainment in Antelope
Creek.

>=500

DFG -
Historical

70

95.89

NS-84 b

Rehabilitate Yuba River
Narrows spawning habitat
with segregation weir in the
lower Yuba River.

Maybe

>= 2,000

Questionnarie

69

94.52

NS-14

Iron Canyon Fish Ladder
Rehabilitation Project in Big
Chico Creek.

No

1,000

DFG -
Historical

68

93.15

NWC-6, NWC
25

Clear Creek gravel
supplementation,
processing tailings and
restoring floodplain habitat.

Maybe

5,264

Questionnarie

67

91.78

NS-55

Develop dedicated instream
water (Orange Cove water
right purchase) in Mill
Creek; lower Mill Creek
Watershed Restoration
Project.

1,900

Questionnarie

62

84.93

NS-35, NS-
37a,NS-37b,
NS-95, NS-44

Supplement flows, passage
at Deer Creek Irrigation
District, Cone-Kimball, and
Stanford-Vina Diversions,
Floodplain Project in lower
Deer Creek.

No

1,000

DFG -
Historical and
GRANDTAB

62

84.93

SBW-19

Segregation weir in the
Sacramento River at the
Anderson-Cottonwood
Irrigation District (ACID)
Dam .

Maybe

7,500

Cramer Fish
Sciences

62

84.93

NS-90

Trap-and-haul project on
the North Fork Feather
River.

Maybe

500-2,500

Payne &
Associates
2004 (FERC)

56

76.71

NS-94 a

Trap-and-haul program on
the North Yuba River above
New Bullards Bar Reservoir
with habitat restoration.

Maybe

Unknown

55

75.34
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EVALUATION CRITERIA

Reference for -
Deal Killer | Estimated Estimated (3] (8) (i) Local/ (m) (n) Action Norm.
Reference (No/ HET HET (@) () (d) Cost | (e) Minimal | Separation-| Separation- |(h) Time to| Political | (j) VSP/ESA | (k) Balance | (I) Resource | Available | Taken by |(0) Other FR|(p) Adverse| (q) Adverse Total Total
Number Description of Action Maybe) |Contribution | Contribution | Feasibility| (b) Scale [ Sustainability | Effective |Intervention| Genetic | Catastrophe | Implement| Support | Consistency | of Benefits [ Consistency | Stocks Others Species Effects-spp | Effects-cult. Score (100)
Score Score Score Score Score Score Score Score Score Score Score Score Score Score Score Score Score
<500 below
Trap-and-haul project on natural
NS-91 the Middle Fork Feather barrier;
River. unknown DWR 2007
Maybe above (FERC Report) 2 3 2 1 1 5 5 2 2 4 5 3 4 5 1 4 5 54 73.97
Trap-and-haul program on
the Middle Yuba River in
NS-94 ¢ combination with increased
flow releases and habitat UYRSP Team
restoration. Maybe >=500 2006 2 3 2 1 1 5 5 2 3 4 5 3 4 4 1 4 5 54 73.97
Trap-and-haul program on
B-15 the Sacramento River at
Shasta Dam. Maybe Unknown 2 4 2 1 1 5 5 2 3 4 5 3 4 2 1 5 4 53 72.60
Trap-and-haul program in
NwWC-10 Clear Creek at Whiskeytown
Dam. Maybe Unknown 2 2 2 1 1 5 5 2 2 4 5 3 4 5 1 4 4 52 71.23
Trap-and-haul program on
the North Yuba River below
NS-94b New Bullards Bar with
habitat restoration. Maybe Unknown 2 2 2 1 1 5 5 2 3 3 5 3 4 4 1 4 5 52 71.23
Trap-and-haul program on
NS-93 the Middle Fork (and
possibly North Fork) of the
American River. Maybe Unknown 2 4 2 1 1 5 5 2 3 4 5 3 1 2 1 4 5 50 68.49
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Ranked List of Viable Actions with Selection Criteria Evaluation

(@) (b) Cost (o) (d) Time to | Selection | Evaluation
Contribution | Effective [ Feasibility [ Implement | Criteria Criteria
Reference L. . Estimated
Number Description of Action Estimated HET | Cost (incl. Weighted Norm
Contribution® O&M)b Score Score Score Score Score Score Product Prod
NS-5 Paynes Crossing in Antelope Creek. ~250 1.0M 1 5 5 5 16 0.96 15.36 100.0
Rehabilitate Yuba River Narrows
NS-84 b spawning habitat with segregation weir
in the lower Yuba River. ~3,250 16M 3 5 4 4 16 0.94 15.04 97.9
Iron Canyon Fish Ladder Rehabilitation
NS-14 Project in Big Chico Creek
roject In BIg LAIco Lreek. ~500 2.7M 1 5 5 5 16 0.93 14.88 96.9
Yuba River Narrows spawning habitat
NS-84b, NS- w/ segregatlorll we_lr, backwatelr, side-
83 NS-89 channel, and riparian/floodplain
’ habitat, Deer Creek Habitat Expansion
Project in the lower Yuba River. ~3,450 20.6M 3 5 4 3 15 0.99 14.85 96.7
B-2 Phase 2 of the Battle Creek Restoration
Project. ~1600 46.3M 1 3 4 4 12 1 12 78.1
NS-5, NS-1.NS \P/aiflnes;ross(;ﬁg; su;l)cr')lemj.nt flow;
77 NS-3, Ns- | Valley Floor Channe ; modify ag
10 diversions to provide passage and
reduce entrainment in Antelope Creek. ~350 8.0M 1 3 5 3 12 0.96 11.52 75.0
Develop dedicated instream water
(purchase The Nature Conservancy
NS-55 water rights, Orange Cove water right,
& water from other willing sellers) in
Mill Creek. <100 3.0M 1 3 4 4 12 0.85 10.2 66.4
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(a) (b) Cost (c) (d) Time to | Selection | Evaluation
Contribution | Effective [ Feasibility [ Implement | Criteria Criteria
Reference L. . Estimated
Number Description of Action Estimated HET | Cost (incl. Weighted Norm
Contribution® O&M)b Score Score Score Score Score Score Product Prod
Supplement flows in Deer Creek;
NS-35, NS- improve passage at Stanford-Vina, Cone
37a,NS-37b, |[Kimball and Deer Creek Irrigation
NS-44 District diversion dams; implement
Floodplain Project in lower Deer Creek.
p ) ~600 32.3M 1 3 4 3 11 0.85 9.35 60.9
Trap-and-haul program on the North
NS-94 a Yuba River above New Bullards Bar
Reservoir with habitat restoration. ~1,750¢ [100M] 1 3 2 2 8 0.75 6 39.1
Trap-and-haul program on the Middle
NS-94 Yuba River in combination with
¢ increased flow releases and habitat
restoration. ~500" [75M] 1 1 2 2 6 0.74 4.44 28.9
Trap-and-haul program on the North
NS-94 b Yuba River below New Bullards Bar
with habitat restoration. [500] [75M] 1 1 2 2 6 0.71 4.26 27.7

“Contribution from Quantification Method (unless noted otherwise).

0&M costs calculated for 50-year term.

“Valley Floor Channel implementation costs based on estimates from the Lower Clear Creek Restoration Project.
dContribution for North Fork estimated from Ripple; Middle Fork estimated from Upper Yuba River Studies Program

Note: brackets indicate unsubstantiated estimate.
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