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Dear Mr. Hamelberg:

This document transmits NOAA’s National Marine Fisheries Service’s (NMFS) final biological
opinion based upon the review of the proposed U.S. Fish and Wildlife Service’s (USFWS)
Coleman National Fish Hatchery (Coleman NFH) Fish Barrier Weir and Ladder Modification
project located in lower Battle Creek at RM 5.8, in Shasta County, California, and its effects on
endangered Sacramento River winter-run Chinook salmon (Oncorhynchus tshawytscha),
threatened Central Valley spring-run Chinook salmon (O. tshawytscha), and threatened Central
Valley steelhead (O. mykiss), and the designated critical habitat of Central Valley spring-run
Chinook salmon and Central Valley steelhead, in accordance with section 7 of the Endangered
Species Act (ESA) of 1973, as amended (16 U.S.C. 1531 et seq.; Enclosure 1). Your December
16, 2005, request for formal consultation was received on December 20, 2005.

This biological opinion is based on information provided in the December 2005 Action Specific
Implementation Plan for the proposed project; several meetings and telephone conversations
between NMFS staff and representatives of the USFWS, Bureau of Reclamation (Reclamation),
and California Department of Fish and Game (CDFG); and other sources of information,
including site visits. Additionally, USFWS requested and reviewed a draft of this biological
opinion (dated May 18, 2006), and the final biological opinion reflects changes based on
comments contained in a letter dated May 26, 2006, addressed from Scott Hamelberg of USFWS
to Rodney R. McInnis of NMFS. Changes to the biological opinion requested in the May 26,
2006, letter were edits, corrections, and clarifications primarily to specific details of the project
description. Therefore, all requested changes were made, leaving NMFS’s analysis of the effects
of the project on listed salmonids and designated critical habitat essentially unchanged. A
complete administrative record of this consultation is on file at the NMFS Sacramento Area
Office.

Based on the best available scientific and commercial information, the biological opinion
concludes that the Coleman NFH Fish Barrier Weir and Ladder Modification project is not likely
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to jeopardize the continued existence of the above listed species, or destroy or adversely modify
designated critical habitat. NMFS also has included an incidental take statement with reasonable
and prudent measures and non-discretionary terms and conditions that are necessary and
appropriate to minimize incidental take associated with the project.

Also enclosed are essential fish habitat (EFH) conservation recommendations for Pacific salmon
as required by the Magnuson-Stevens Fishery Conservation and Management Act (MSA) as
amended (16 U.S.C. 1801 et seq.; Enclosure 2). This document concludes that the Coleman
NFH Fish Barrier Weir and Ladder Modification project will temporarily adversely affect EFH
for Pacific salmon in the action area. Therefore, NMFS has identified pertinent EFH
conservation recommendations as addressed in Appendix A of Amendment 14 to the Pacific
Coast Salmon Plan.

Section 305(b)4(B) of the MSA requires USFWS to provide NMFS with a detailed written
response within thirty days, and ten days in advance of any action, to the EFH conservation
recommendations, including a description of measures adopted by USFWS for avoiding,
minimizing, or mitigating the impact of the project on EFH (50 CFR 600.920[j]). In the case of a
response that is inconsistent with our recommendations, USFWS must explain its reasons for not
following the recommendations, including the scientific justification for any disagreements with
NMEFS over the anticipated effects of the proposed action and the measures needed to avoid,
minimize, or mitigate such effects.

If you have any questions regarding this document, please contact Ms. Shirley Witalis in our
Sacramento Area Office, 650 Capitol Mall, Suite 8-300, Sacramento, CA 95814. Ms. Witalis
may be reached by telephone at (916) 930-3606, or by Fax at (916) 930-3629.

Sincerely,

Wﬂ/ e

Rodney R. McInnis
Regional Administrator

Enclosures (2)



Enclosure 1

BIOLOGICAL OPINION
ACTION AGENCY: U.S. Fish and Wildlife Service
ACTIVITY: Coleman National Fish Hatchery Fish Barrier Weir and Ladder
Modification Project
CONSULTATION
CONDUCTED BY: Southwest Region, National Marine Fisheries Service

DATE ISSUED: ’7"“‘8 3t 200¢

I. CONSULTATION HISTORY

On January 25, 1999, the National Marine Fisheries Service (NMFS) received a copy of the
project proposal submitted by the U.S. Fish and Wildlife Service (USFWS) to the California Bay
Delta Authority (CALFED), dated January 15, 1999, for funding of improvement to the Coleman
National Fish Hatchery (Coleman NFH) fish ladder, and modifications to the barrier weir.

On April 26, 1999, NMFS received a copy of an internal USFWS memorandum, dated April 9,
1999, regarding the proposal to improve anadromous fish passage to upper Battle Creek and
modification of the barrier weir.

On May 30, 2000, NMFS received a letter of invitation from USFWS, dated May 24, 2000, to
participate in discussions on the operating strategy for the Coleman NFH barrier weir. NMFS
joined an interagency/stakeholder technical team which met throughout years 2000 through 2005,
for the purposes of developing criteria for a new fish ladder and weir design.

On January 24, 2003, NMFS received the preliminary concept study report for the proposed
Coleman NFH Fish Barrier Weir and Ladder Modification project.

On March 17, 2003, NMFS received a copy of a letter, dated March 13, 2003, from the
California Department of Fish and Game (CDFG) to the U.S. Bureau of Reclamation
(Reclamation), containing CDFG’s comments on the preliminary concept study report.

On August 28, 2003, NMFS received a file report from Reclamation, dated August 25, 2003,
concerning geologic, soil, and groundwater studies associated with the proposed project.

On October 21, 2003, NMFS received a supplement to the draft concept study report from
Reclamation.




On January 24, 2004, the CALFED Science Panel issued the report, Compatibility of Coleman
National Fish Hatchery Operations and Restoration of Anadromous Salmonids in Battle Creek,
which concluded that the Coleman NFH Barrier Weir and Fish Ladder Modification project was
necessary to the success of the Battle Creek Salmon and Steelhead Restoration project.

In June 2004, Reclamation and USFWS released for public review and comment, a draft
Environmental Assessment (EA) and draft Finding of No Significant Impact (FONSI) for the
proposed Coleman National Fish Hatchery Barrier Weir and Ladder Modification project.

On October 29, 2004, NMFS sent a letter of support to Reclamation on the need to include the
Coleman NFH Barrier Weir and Fish Ladder Modification project as part of a suite of actions
intended to promote sustainable salmon and steelhead populations in a restored 48-mile section
of salmonid habitat in upper Battle Creek.

On March 15, 2005, NMFS received the administrative draft biological assessment for the
proposed project dated March 15, 2005.

On March 22, 2005, NMFS received a Planning Aid Memorandum, dated March 18, 2005, on
the proposed project from the Sacramento Fish and Wildlife Office, Sacramento.

On August 31, 2005, NMFS received the draft technical specifications and drawings for the
proposed project dated August 29, 2005, from Reclamation.

On December 20, 2005, NMFS received a consultation initiation package from USFWS. The
package contained a letter dated December 16, 2005, requesting initiation of formal section 7
consultation and the opportunity to review a draft of the biological opinion prior to the
completion of the consultation process; the final Action Specific Implementation Plan (ASIP;
i.e., biological assessment; Reclamation and USFWS 2005) for the project; and a courtesy copy
of the internal memorandum on the request for USFWS concurrence with a “not likely to
adversely affect” determination for ESA-listed species found within the project area which are
under USFWS jurisdiction. Consultation was initiated on December 20, 2005.

On February 7, 2006, NMFS received a draft Fish and Wildlife Coordination Act Report for the
proposed project. The report stated that the measures incorporated into the proposed project
description would be adequate to prevent loss or damage to, and provide development and
improvement of fish and wildlife resources.

On April 6, 2006, Reclamation and the USFWS released an updated Draft EA and Draft FONSI
for the proposed project for a 30-day public review and comment period. On April 6, 2006, a
news release was mailed by Reclamation to NMFS notifying NMFS of the public release of this
document. On April 11, 2006, an electronic copy of the document was forwarded to NMFS.



On May 18, 2006, NMFS issued a draft biological opinion assessing the effects of the proposed
action on listed salmonids and designated critical habitat. On May 26, 2006, USFWS provided
NMFS with written comments on the draft biological opinion.

I1. DESCRIPTION OF THE PROPOSED ACTION

The U.S. Fish and Wildlife Service, working cooperatively with Reclamation, proposes to
improve fish passage management capabilities on Battle Creek at the Coleman NFH fish barrier
weir and ladder by increasing the efficiency at which anadromous fish can pass upstream when
allowed, and of blocking unwanted upstream fish passage. The proposed project is intended to
improve the ecological function of Battle Creek upstream of the Coleman NFH barrier weir, in
particular by ensuring the ability to selectively manage fish passage past the Coleman NFH.
This will improve, for example, the ability to maintain isolation between the Central Valley
spring- and fall-run Chinook salmon spawning populations to retain the genetic integrity of both
runs, as restoration in upper Battle Creek is being implemented. It is one in a series of
modifications intended to restore natural fish runs into the upstream reaches of Battle Creek.
The restoration of upper Battle Creek would contribute to the recovery of the Sacramento River
winter-run Chinook salmon (Oncorhynchus tshawytscha) and Central Valley spring-run Chinook
salmon (O. tshawytscha) Evolutionarily Significant Units (ESUs), and the Central Valley
steelhead (O. mykiss) Distinct Population Segment (DPS), by providing access to quality habitat
for expansion of spatial structure for all three species.

The project site is located 5.8 river miles (RM) upstream of the confluence of Battle Creek and
the Sacramento River (RM 271.5), adjacent to Coleman NFH, located at latitude 40° 23’ 54’ N,
longitude 122° 8* 43” W (U.S. Geological Service Quad Balls Ferry, California). Approximately
2.2 acres (800 linear feet) of montane riverine aquatic habitat is delineated on the project site.
The proposed modification to the barrier weir will provide the capability of blocking fish
migration up Battle Creek at flows up to 800 cubic feet per second (cfs), and allow selective
passage management at least equal to that provided by proposed ladders planned for upstream
dams at flows up to 3,000 cfs, the flow at which the stream overflows its banks. The proposed
actions are consistent with the USFWS’s 2001 Final Restoration Plan for the Anadromous Fish
Restoration Program (AFRP), and supported by the Battle Creek Salmon and Steelhead
Restoration Working Group and the California Bay Delta Authority (CALFED). The project
also contributes to the conservation goals of the CALFED Multi-Species Conservation Strategy
(MSCS; CALFED 2000a), and addresses adverse effects to CDFG’s Natural Community
Conservation Plan (NCCP) montane riverine aquatic community complex of anadromous
salmonids.

A. Project Activities

Proposed project activities include the modification of the existing barrier weir by adding a 2-
foot-wide, lipped crest cap and an overshot gate, which will provide the capability to block the
passage of 100 percent of upstream migrating salmonids at flows up to 800 cfs. Fish ladder
modifications will include constructing a new ladder structure containing two forks, one leading
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directly to the existing Coleman NFH adult holding ponds and the other providing access to
Battle Creek upstream of the barrier weir. Additional modifications will include features to
enable lamprey (Lampetra spp.) to move above the barrier weir and fish ladder structure.

The existing fish ladder will remain to provide attraction flow to the proposed new ladder
entrance, and the second ladder leading to the adult holding ponds will be decommissioned and
demolished. The design flow through the new fish ladder system will be 60 to 90 cfs, and
provide attraction flows of 10 percent of Battle Creek flows, up to 300 cfs, based on a maximum
creek flow of 3,000 cfs. The new fish ladder system will also be designed to accommodate the
installation of an electronic fish sorting and monitoring system without major structural changes.

The project footprint (Figure 1) is approximately 7.6 acres (ac), consisting of: Battle Creek
dewatered, 0.9 ac; south side island work area, 0.5 ac; diversion channel, 1.2 ac; diversion
channel spoil pile, 1.6 ac; contractor area, 2.3 ac; cofferdam access roads, 0.2 ac; fish ladder
construction area, 0.4 ac; staging area, 0.3 ac; and north side access roads, 0.2 ac.

1. Construction Schedule

Construction will be carried out within three work seasons, beginning in 2006, with instream
actions to be carried out between June 1 and September 30. Actual construction sequencing by
season is at the discretion of the contractor, but one possible timeframe for implementation is as
follows:

a. Seasonl
The following activities are expected to occur:

e Modifications will be made to the fish ladder on the north side of Battle Creek,
including excavation and concrete work for construction of both the “river” and “mid-
junction” sections of the ladder. Work will be conducted in the dry, outside of the active
Battle Creek channel, and may require placement of one or two cofferdams, each
constructed of approximately 500 cubic yards of gravel. The fish ladder cofferdams will
be partially removed at the end of the instream construction window, leaving the bottom
one foot of spawning gravel instream, as measured from the channel bed upward. A
dewatering system will be used to remove seepage from excavated areas.

e A diversion channel will be partially excavated on the south bank of Battle Creek to
dewater the project area upstream and downstream of the barrier weir during the second
and third construction seasons. Excavation will be done in the dry and work will be
accomplished using excavators, backhoes, bulldozers, and dump trunks. To gain access
to the south side, equipment will either ford the creek or use a stream crossing with
culverts. If a stream crossing is used, design specifications will follow NMFS Southwest
Region’s guidelines (NMFS 2000). Any stream crossing will be removed at the end of
the instream construction window.



b. Season 2
The following activities are expected to occur:

e The excavation of the south bank diversion channel will be completed. The diversion
channel will be approximately 600 feet in length with an excavated volume of
approximately 12,000 cubic yards.

e Upstream and downstream diversion channel cofferdams will be constructed, and
flows directed into the diversion channel, and the project area dewatered. The
cofferdam foundation dimensions will be 80 feet long by 20 feet wide by 3 to 5 feet deep,
and require placement of approximately 200 cubic yards of material. The upstream
diversion channel cofferdam will be constructed of approximately 600 to 1,000 cubic
yards of spawning gravel, and the downstream diversion channel cofferdam constructed
of approximately 1,000 cubic yards of spawning gravel. Both cofferdams will be
partially removed at the end of the instream construction window, leaving the bottom
one-foot of spawning gravel left instream to improve spawning habitat quality and
quantity.

e A picket weir will be installed at the downstream end of the diversion channel to block
the upstream passage of fish, from August 1 to October 1.

e Excavation and concrete work for construction of the entrance and hatchery section
of the ladder on the north side of Battle Creek will be completed. Work will be
conducted in the dry, outside of the active Battle Creek channel, and may require
placement of one or two spawning gravel cofferdams, each consisting of approximately
500 cubic yards of material. Each cofferdam will be removed at the end of the instream
construction window, with the exception of the bottom one-foot foundation, as measured
from the channel bed upward. A dewatering system will be used to remove seepage from
excavated areas.

e The crest cap and overshot gate will be added to the existing barrier weir.
e The cofferdams will be partially removed by September 30. The upstream and

downstream sections of the diversion channel will be plugged. Both the upstream and
downstream diversion channel cofferdams will be partially removed at the end of the



"$2InJed) 309l01g pue vae 109[01 [[BISAO SUIMOYS MIIA UB[J ' 9InTI]




instream construction window, with the exception of the bottom foot of foundation
gravel.

c. Season 3

The following activities are expected to occur:

The southbank diversion channel will be re-occupied by removing plugs, upstream
and downstream diversion channel cofferdams, and Battle Creek flow diverted into the
diversion channel. The project area subsequently will be dewatered.

Remaining minor modifications to the fish ladder, crest cap, and overshot gate will
be completed.

The diversion channel will be backfilled, and both upstream and downstream
diversion channel cofferdams will be partially removed at the end of the instream
construction window, with the exception of the bottom foot of foundation gravel.

The diversion channel and other impacted riparian and upland sites will be restored
to pre-project conditions by replanting and/or reseeding. Standard erosion control
measures will be used to prevent erosion as stipulated in conditions of permits acquired
for the project.

A picket weir will be installed at the downstream end of the diversion channels to block
the upstream passage of fish, from August 1 to October 1.

2. Construction Considerations and Affected Area

Access trail construction. Construction of the cofferdam access road and the north side
access roads will involve clearing vegetation and some excavation. Total area affected
will be approximately 0.4 acres (17,424 square feet) on the grounds adjacent to Battle
Creek.

Diversion channel construction. The scope of the constructed diversion channel will
include approximately 1.2 acres (52,272 square feet, 600 linear feet) of Battle Creek and
its south bank.

Cofferdam construction. Construction of a temporary cofferdam will involve the
dewatering of approximately 0.9 acres (39,204 square feet, 525 linear feet) of Battle
Creek.

Diversion channel spoil pile. Excavated channel material covering an area of 1.6 acres
(69,696 square feet) will be deposited on the grounds adjacent to Battle Creek.



e Ladder construction. The footprint of the concrete apron and fish ladder will cover
approximately 0.4 acres (17,424 square feet) of Battle Creek.

e Work areas. The south side island work area, contractor area south side, and staging
area will cover approximately 3.1 acres (135,036 square feet) on the grounds adjacent to
Battle Creek.

e Construction materials. All materials used for construction of in-channel structures
will meet applicable State and Federal water quality criteria standards.

3. Gravel Harvesting and Processing Methods

Gravel will be collected from a source outside the active stream channels at or above the 100-
year flood plain, or from an out-of-basin source. Cofferdams will be constructed of clean,
uncrushed, rounded natural river rock spawning gravel that follows established Central Valley
Project Improvement Act (CVPIA) and CALFED standards for restoration projects. Gravel will
be sized such that 100 percent will pass through a 4-inch sieve, 80 to 90 percent will pass
through a 3-inch sieve, 50 to 60 percent will pass through a 1.5-inch sieve, 0 to 10 percent will
pass through a No. 4 sieve, and 0 to 5 percent will pass through a No. 200 sieve (Scott
Hamelberg, USFWS, pers. comm., May 26, 2006). All gravel will be washed at least once and
have a cleanliness value of 90 or higher, based on Caltrans Test #227.

4. Access Routes

It will be necessary to transport the gravel to the project area, and place it within the creek to
function as temporary cofferdams. The creek will be accessed via a temporary channel corridor
which may be either excavated from the creek substrate and bank, or constructed with culverts.
A gravel ramp may be constructed leading into the creek to provide access for haulers and to
minimize damage to the stream bank. To minimize impacts to water quality, equipment and
machinery coming in contact with water will be inspected daily and be completely free of grease,
oil, petroleum products, or other nonnative materials. A Spill Prevention and Countermeasure
Plan (SPCP) will be developed in coordination with the RWQCB through the section 401 Clean
Water Act permitting process (see Proposed Conservation Measures, below).

Gravel and equipment will be transported over approximately 0.1 acre of temporary access
routes between the existing gravel roads and the construction site. The temporary access routes
would be over non-irrigated montane riparian vegetation, and will not be altered except where
woody vegetation may need to be trimmed or cut to access the in-river construction site.

5. Diversion channel

Dewatering of Battle Creek will be implemented so that fish will have the ability to migrate past
the project area. To offset possible delays in out-migration, the diversion channel has been
designed to match the water depth and velocity parameters of Battle Creek. At the completion of
the project, the channel and cofferdams will be deconstructed and the supporting structures will
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be removed. The diversion channel will be filled to restore the south bank topography to its pre-
project condition after the construction is completed, in coordination with the U.S. Bureau of
Land Management (Reclamation and USFWS 2006).

6. Blasting Activity

Although unlikely, project construction may involve blasting to dismantle the existing structures
and material (concrete, gravel, and rock) from the footprint and bedrock, and constructing new
facilities related to the fish ladder. It is expected that all blasting will be done in the dry or on
land; no underwater blasting has been proposed. The Battle Creek Salmon and Steelhead
Restoration project is following the Canadian Department of Fisheries and Oceans' "Guidelines
for the Use of Explosives in Canadian Fisheries Waters" (Wright and Hopky 1998) for on-shore
setback distances from fish habitat based on substrate type to meet the maximum pressure
guideline of 100 kilopascals (kPa) to avoid physical impacts to fish, based on the weight of the
charge used (NMFS 2005). It is expected that the current project will follow suit in consulting
the guidelines, should it be necessary to carry out blasting as a construction action.

7. Pile Driving and Dredging

Although unlikely, pile-driving or dredging may be used to construct the cofferdams. If pile-
driving or dredging must be used, suspension of sediments in the water will be minimized by the
use of BMPs; turbidity will not exceed the limits established by the RWQCB. To monitor the
project for noise and shock disturbance effects of dredging and possible sheet-piling, a
hydrophone will be placed within the area's water perimeter to monitor sound waves. In-water
sound waves shall not be greater than 120 decibels within a 10-meter radius and 1-meter deep.
A "bubble curtain™ or other equally effective method shall be used to mitigate sound waves to
the required levels.

8. Restoration of Disturbed Habitat

Disturbed habitat will be restored upon completion of the project. Natural woody riparian and
shaded riverine aquatic (SRA) habitat will be avoided or preserved to the maximum extent
practical. Riparian species within the project area are primarily composed of native blackberry
thickets (Rubus vitifolius), cottonwoods (Populus fremontii) and willows (Salix spp.). Disturbed
riparian areas, including places where exotic species are eradicated or where native woody
species are removed to provide access routes, will be planted with native vegetation to prevent
no net loss of habitat. Planted areas will be monitored, and if revegetation is unsuccessful, will
be replanted within three years time. A Wetland and Riparian Mitigation and Monitoring Plan
will be used to evaluate the adequacy of the re-establishment of the function and value of
wetlands, riparian habitat, and upland habitat impacted or lost due to project construction (see
below).



B. Proposed Conservation Measures

The following conservation measures are incorporated into the project and will be implemented
before and/or during the project construction activities to avoid or minimize impacts to listed fish
species (see Table 8-1 of the ASIP for a complete list of conservation measures). Resource
monitors will conduct surveys as appropriate for threatened, endangered and special-status
species. All contracted parties will coordinate construction actions with Coleman NFH
operations, and they will be given a list of agency contacts for referral and notification items.

1. Develop and Implement a Worker Environmental Education Program

Construction contractor personnel will be required to participate in and comply with an
awareness training regarding government and local environmental laws and permits; penalties
for non-compliance with environmental requirements and conditions; endangered, threatened,
and special status species, and their habitats; awareness and avoidance of environmentally
sensitive areas (exclusion zones); protection of cultural resources; and environmental protection
measures, mitigation, compensation, and restoration.

2. Implement Environmental Conditions as Specified in Project Permits

Project applicants are responsible for the implementation of environmental conditions in all
permits relating to the project, including the ESA; California Endangered Species Act (CESA);
NCCP; Clean Water Act, Sections 401 and 404; and the Regional Water Quality Control Board
(RWQCB) Construction Stormwater and Dewatering Permits.

3. Designate Work and Exclusion Zones

Designated work and exclusion zones will clearly flagged and staked, including designated
access roads and sensitive areas that are to be avoided. During construction, job inspectors and
resource monitors will ensure that construction equipment and ancillary activities avoid any
disturbance of sensitive resources outside the designated work zones.

a. Work Zones
e Use and storage of construction equipment will be confined to designated work zones.

e To the extent possible, work zones will incorporate existing roads and access points to
minimize disturbance to the environment and wildlife.

e Staging areas, borrow material sites, parking locations, stockpile areas, and storage areas
will be located outside of designated environmentally sensitive areas and will be clearly
marked and monitored.

e Excavation, filling, and other earthmoving activities will be done gradually to allow
wildlife to escape in advance of machinery and advancing soil.
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b. Exclusion Zones

e Environmentally-sensitive habitat of habitat special-status species will be delineated in
the field. Exclusion zones will be demarcated by brightly colored construction fencing or
flagged ropes, with signage identifying environmentally sensitive areas.

e Fencing will be installed prior to construction and will be maintained throughout the
construction season.

e The following paragraph will be included in the construction specifications for
environmentally sensitive areas:

The contractor’s attention is directed to the areas designated as “Environmentally
Sensitive Areas.” These areas are protected, and no entry by the contractor for any
purpose will be allowed unless specifically authorized. The contractor shall take
measures to ensure that the contractor’s employees do not enter or disturb these areas,
by issuing written notice to employees and subcontractors regarding compliance with
restrictions for environmentally sensitive areas.

4. Use of an Instream Work Window

All instream work relating to the project will take place within an established work window of
June 1 through September 30, in order to avoid or minimize harm to salmon and steelhead during
crucial spawning and incubation periods.

5. Implement a Fish Rescue Operation

Approximately 0.9 acres of Battle Creek will be dewatered during each construction season. The
feasibility of net blocking Battle Creek to prevent fish access into the dewatered section of the
creek prior to cofferdam construction will be evaluated prior to dewatering activities. Biologists
will snorkel or dive in the affected area to monitor possible adult and juvenile fish stranding, and
insure that fish rescue operations will be carried out as necessary. Each fish rescue team will be
comprised of two to four fishery biologists experienced in the use of seines and electroshockers.
There will be a maximum of two teams removing and transporting fish from the dewatered area,
as follows:

a. Rescue of Juvenile Fish

e A minimum of 3 passes with a seine though each stranding location, continuing until all
fish are removed,;

e after each pass, captured fish will be transferred into aerated, 5-gallon buckets or holding
in-river in perforated buckets; and,
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e upon recovery, fish will be transported downstream of the project area.

b. Rescue of Adult Fish

e A minimum of 3 passes with a seine though each stranding location, continuing until all
fish are removed,;

e after each pass, captured fish will be placed into appropriate-sized containers and
immediately transported and released upstream of the project area.

If the rescue teams determine that all of the trapped fish cannot be rescued by seining, a
fishery biologist with professional experience in the methodology will implement
electroshocking under NMFS guidelines (NMFS 2000) to minimize the risk to salmonids.
Fish rescue teams will collect data on all fish captured, including species identification and
length, and will note the total number rescued and any mortality for purposes of reporting to
NMFS and CDFG.

6. Environmental Planning

Several plans incorporating Best Management Practices (BMPs) to avoid or minimize risks to
listed fish and designated critical habitat will be developed prior to implementation of the project
and in coordination with pertinent regulatory agencies. Specific BMPs and avoidance and
minimization measures will be consistent with the goals of CALFED’s MSCS, CDFG’s NCCP,
and lamprey passage needs for accessing habitat above the weir in Battle Creek. The CALFED
ERP for the Sacramento River Ecological Management Zone calls for maintaining and restoring
lamprey population distribution and abundance to higher levels than at present (CALFED 2000)

A Storm Water Pollution Prevention Plan (SWPPP) is intended to avoid or minimize the
potential for sediment input into aquatic systems, and will be part of the National Pollution
Discharge Elimination System General Construction Activity Stormwater Permit for the project.
The SWPPP will contain contingency measures, details about contractor responsibilities, and
lists of responsible parties and agency contacts. In addition, the project will implement the
following measures:

e Monitor water quality for turbidity and settleable materials according to the RWQCB
section 401 Water Quality Certification standard conditions.

e When Battle Creek is diverted through the diversion channel, the associated cofferdams
and diversion channel will be constructed in a manner that will avoid or minimize
sediment discharges. Methods may include, but are not limited to, the use of
clean/washed spawning-sized gravel, riprap placement, and geotechnical fabric.

e Temporary sediment control measures will be located at disturbed areas to prevent
sediment from entering Battle Creek. These measures will be kept in place until
disturbed areas are stabilized.
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e Disturbed soils will be sprayed with water to minimize wind erosion or dust during
construction.

e Interim measures to control erosion and sedimentation over winter will include BMPs.
Methods may include, but will not be limited to, the use of mulch, straw wattles, and silt
fences. All measures will be specified in coordination with an erosion control specialist
and adhere to the RWQCB Construction Stormwater Permit.

e At the conclusion of the project, disturbed soils will be stabilized and revegetated using
BMPs, in coordination with an erosion control specialist, and as dictated by the RWQCB
Construction Stormwater Permit. To the greatest extent possible, disturbed soils will be
reseeded or replanted with native plant species.

e BMPs will be monitored after project completion and necessary repairs conducted so that
disturbed areas are adequately stabilized similar to pre-project conditions.

e Decant waters will meet RWQCB permit criteria prior to discharge into Battle Creek.
Excavated material will be stored using BMPs as required by RWQCB permits.

A Spill Prevention and Countermeasure Plan (SPCP) is intended to prevent contamination of
soils and waterways from construction and hazardous materials. An SPCP for the project will be
developed and implemented. In addition, the project will implement the following measures:

e Soils contaminated with fuels or chemicals will be disposed of in a suitable location to
prevent discharge to surface waters.
e Temporary cofferdams will be used to separate construction areas from flowing waters.

e On-site fuels or other hazardous materials will be placed or contained in an area protected
from direct runoff.

e |If hazardous materials are accidentally released, appropriate State and Federal agencies
will be notified immediately.

e Concrete delivery and transfer equipment will be washed in contained areas protected
from direct runoff until the material sets.

e Equipment and machinery coming in contact with water will be inspected daily and
completely free of grease, oil, petroleum products, or other nonnative materials.

e The SPCP will be developed in coordination with the RWQCB through the section 401
Clean Water Act permitting process.
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A Wetland and Riparian Mitigation and Monitoring Plan (WRMMP) is intended to avoid or
otherwise, minimize project impacts to wetlands, riparian and upland vegetation, and other
ground disturbances, and replace the acreage, function and values of affected habitat. The
WRMMP must meet acceptance by the U.S. Army Corps of Engineers before issuance of the
section 404 permit for the project. The WRMMP will include measures that:

e provide mitigation such that restored habitats have equal or better function, value, and
quality than habitat impacted by implementation of the project;

e avoid shaded riparian aquatic habitat to the maximum extent practical and, replant
disturbed areas to provide 100 percent replacement with native woody species;

e integrate concerns for special-status species into the mitigation design to the maximum
degree practicable; and,

e design the mitigation such that once established it will require no maintenance.

7. Monitoring

The proposed project will have three monitoring components including: (1) monitoring during
project implementation to ensure that conservation measures and BMPs are implemented; (2)
post-project adaptive management monitoring to assess how well the project has met the
objectives with regard to passage management; and (3) post-project monitoring of site
restoration and mitigation including revegetation.

Performance measures associated with structural modifications of the weir and associated ladder
at the Coleman NFH will be closely linked to ongoing and new monitoring programs associated
with the Battle Creek Restoration project. For example, key anadromous salmonid abundance
data for Battle Creek is currently gathered at the upstream fish ladder at the existing barrier weir;
USFWS expects this monitoring to continue at the barrier weir site. Similarly, the USFWS Red
Bluff office is currently using a weir crest camera at the existing barrier weir to assess undesired
escapement above the weir. The Coleman NFH will request that upon construction completion,
the USFWS similarly monitor the modified weir crest.

As indicated in Chapter 7 and Table 8-1 of the ASIP, post-project adaptive management
monitoring is proposed to evaluate how well the modified barrier weir and fish ladder function.
Specifically, USFWS wants to confirm that the modified barrier weir will provide 100 percent
blockage of adult salmonids at flows up to 800 cfs, and determine the efficiency of the new fish
ladder of passing upstream migrating adult salmonids. The post-project monitoring may involve
some tagging of anadromous salmonids (Scott Hamelberg, USFWS, pers. comm., May 26,
2006).

C. Action Area
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The action area is defined as all areas to be affected directly or indirectly by the Federal

action and not merely the immediate area involved in the action (50 CFR 402.02) (see Figure
1). For the purposes of this biological opinion, the action area for the proposed project includes
the mainstem of Battle Creek, from its confluence at RM 271.5 of the Sacramento River,
upstream to the barrier structure of Eagle Canyon Diversion Dam on North Fork Battle Creek,
and the barrier structure of Coleman Diversion Dam on South Fork Battle Creek. This area
comprises the downstream extent of potential water quality impacts from construction activities,
and the upstream extent to which selectively passed migrants may occur, thus affecting spawner
abundance and competition in the newly restored reaches of upper Battle Creek.

I11. STATUS OF THE SPECIES AND CRITICAL HABITAT

The following Federally listed and proposed species (ESUs or DPSs) and designated critical
habitat occur in the action area and may be affected by the Coleman NFH Fish Barrier Weir and
Ladder Modification project:

Sacramento River winter-run Chinook salmon ESU
endangered (June 28, 2005, 70 FR 37160)

Central Valley spring-run Chinook salmon ESU
threatened (June 28, 2005, 70 FR 37160)

Central Valley spring-run Chinook salmon designated critical habitat
(September 2, 2005, 70 FR 52488)

Central Valley steelhead DPS
threatened (January 5, 2006, 71 FR 834)

Central Valley steelhead designated critical habitat
(September 2, 2005, 70 FR 52488)

A. Species Life History, Population Dynamics, and Likelihood of Survival and Recovery

Pacific salmonids have diversified over time in response to: 1) geographic barriers to gene flow,
(2) seasonal and long-term temporal stability, (3) connectivity to other regions permitting faunal
interchange, and (4) regional ecologic interaction that sustained complex trophic structure and
high diversity (Jacobs et al. 2004). Salmon have persisted amid catastrophic and cyclic
environmental shifts (volcanic eruptions, tectonic rifts, monsoons, tsunamis, poor ocean
productivity, EI Nino and La Nina ocean currents, inland drought cycles, flooding, mudslides,
etc.). Salmon and steelhead are keystone species in freshwater and marine food webs. Their
eggs, alevin, and fry are important food items for other fish, birds, and aquatic insects (Willson
and Halupka 1995). Adult salmonid returns sustain animal groups in various interconnected
food chains, and serve as the primary source of prey for some groups, e.g., bears, eagles, mink,
otter, sea lions, and resident Killer whale pods. Adult salmon and steelhead carcasses release
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accumulated nutrients to sustain productivity of riparian and lacustrine ecosystems for the next
generation of salmonid juveniles (Willson and Halupka 1995).

1. Sacramento River Winter-Run Chinook Salmon

Sacramento River winter-run Chinook salmon originally were listed as threatened in November
1990 (55 FR 46515). NMFS designated critical habitat for winter-run Chinook salmon on June
16, 1993 (58 FR 33212). Critical habitat was delineated as the Sacramento River from Keswick
Dam, RM 302 to Chipps Island (RM 0) at the westward margin of the Sacramento-San Joaquin
Delta (Delta), including Kimball Island, Winter Island, and Brown’s Island; all waters from
Chipps island westward to the Carquinez Bridge, including Honker Bay, Grizzly Bay, Suisun
Bay, and the Carquinez Strait; all waters of the San Pablo Bay westward of the Carquinez
Bridge; and, all waters of San Francisco Bay north of the San Francisco-Oakland Bay Bridge.
The critical habitat designation identifies those physical and biological features of the habitat
that are essential to the conservation of the species and that may require special management
consideration and protection. Within the Sacramento River this includes the river water, river
bottom (including those areas and associated gravel used by winter-run Chinook salmon as
spawning substrate), and adjacent riparian zone used by fry and juveniles for rearing. In the
areas west of Chipps Island, including San Francisco Bay to the Golden Gate Bridge, this
designation includes the estuarine water column and essential foraging habitat and food
resources utilized by winter-run Chinook salmon as part of their juvenile outmigration or adult
spawning migrations. Winter-run ESU status was reclassified as endangered in January 1994
(59 FR 440) due to continuing decline and increased variability of run sizes since their listing as
a threatened species, expected weak returns as a result of two small year classes in 1991 and
1993, and continuing threats to the population. NMFS recognized that the population had
dropped nearly 99 percent between 1966 and 1991, and despite conservation measures to
improve habitat conditions, the population continued to decline (57 FR 27416). The draft
winter-run recovery plan (NMFS 1997) recommended the implementation and continuation of
several conservation measures. Since then, the abundance of the winter-run population has
increased significantly, prompting NMFS to include the Sacramento River winter-run ESU in the
recent review of 27 West Coast salmonid ESUs (69 FR 33102). After its proposal for
reclassification of its listed status to “threatened,” there were several concerns expressed in
public comment over the adequacy and benefits of protective efforts for the winter-run Chinook
salmon population to warrant withdrawing the proposal. The Sacramento River winter-run ESU
retains its “endangered” listing status (Good et al. 2005), as described in the final determinations
(70 FR 37160). The ESU includes the naturally spawned population of winter-run Chinook
salmon in the Sacramento River, and the hatchery and winter-run captive broodstock
components at Livingston Stone NFH.

Historically, winter-run Chinook salmon spawned in the headwaters of the McCloud, Pit, and
Little Sacramento Rivers, as well as Hat and Battle Creeks. Construction of Shasta Dam in 1943
and Keswick Dam in 1950 blocked access to all of these waters except Battle Creek, which is
blocked annually from August 1 to mid-March, by a weir at the Coleman NFH. The reaches
upstream of Coleman NFH are blocked year-round by other small hydroelectric facilities
upstream (Moyle et al. 1989, NMFS 1997). Most of the current winter-run Chinook salmon
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spawning and rearing habitat exists between Keswick Dam and Red Bluff Diversion Dam
(RBDD) in the Sacramento River.

Juvenile winter-run increase in size and development of osmoregulation ability as they migrate
down to the Delta at the confluence of the Sacramento and San Joaquin Rivers. Peak winter-run
emigration through the Delta generally occurs from January through April, but the range may
extend from September until June (Messersmith 1966; CDFG 1989, 1993; USFWS 1992).

Adult winter-run Chinook salmon enter San Francisco Bay from November through June
(Hallock and Fisher 1985) and migrate past RBDD from mid-December through early August
(NMFS 1997). The majority of the run passes RBDD from January through May, and peaks in
mid-March (Hallock and Fisher 1985). Generally, winter-run Chinook salmon spawn from near
Keswick Dam, downstream to RM 243 (Red Bluff, CA). Spawning occurs from late April
through mid-August with peak activity between May and June. Eggs and pre-emergent fry
require water temperatures at or below 56 °F for maximum survival during the spawning and
incubation period (USFWS 1999). Fry emerge from mid-June through mid-October and move to
river margins to rear. Emigration past RBDD begins in mid-July, typically peaks in September,
and can continue through March in dry years (Vogel and Marine 1991, NMFS 1997). Winter-
run continue to rear in non-natal tributary streams to the Sacramento River during their out-
migration. From 1995 to 1999, all winter-run Chinook salmon outmigrating as fry passed
RBDD by October, and all outmigrating pre-smolts and smolts passed RBDD by March (Martin
et al. 2001).

Since 1967, the estimated adult winter-run Chinook salmon population ranged from 186 in 1994
to 117,808 in 1969 (CDFG 2002). The estimate declined from an average of 86,000 adults in
1967-1969 to only 2,000 by 1987-1989, and continued downward to an average 830 fish in
1994-1996. Since then, estimates have increased to an average of 3,136 fish for the period of
1998-2001. Winter-run Chinook salmon abundance estimates and cohort replacement rates since
1986 are shown in Table 1.

Although the population estimates display broad fluctuation since 1986 (i.e., from 2,596 in 1986
to 186 in 1994 to 15,730 in 2005), there is an increasing trend in the 5-year moving average
since 1997 (e.g., from 491 for 1990-1994 to 9,463 for 2001-2005). The 5-year moving average
of CRRs has fluctuated up and down (e.g., the 1994, 1997 and 2000 cohorts represent 4.73, 1.54,
and 6.08 CRRs). The CRR for cohort 2001 is less than half of the CRR of the 1998 generation
(0.94 verses 2.74).

Recent trends in winter-run Chinook salmon abundance and cohort replacement remain
positive, indicating some recovery since the listing. However, the population remains well
below the recovery goals of the draft recovery plan, and is particularly susceptible to
extinction because of the reduction of the genetic pool to one population.
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Table 1. Winter-run Chinook salmon population estimates from RBDD counts, and
corresponding cohort replacement rates (CRR) for years since 1986.

Year Population 5 Year Moving Cohort 5 Year Moving
Estimate Average of Replacement Average of Cohort
Population Estimate Rate Replacement Rate

1986 2596 - 0.27 -

1987 2186 - 0.20 -

1988 2885 - 0.07 -

1989 696 - 1.78 -

1990 430 1759 0.90 0.64

1991 211 1282 0.88 0.77

1992 1240 1092 1.05 0.94

1993 387 593 3.45 1.61

1994 186 491 4.73 2.20

1995 1297 664 231 2.48

1996 1337 889 2.46 2.80

1997 880 817 1.54 2.90

1998 3002 1340 2.74 2.76

1999 3288 1961 2.26 2.22

2000 1352 1972 6.08 3.02

2001 8224 3349 0.94 2.71

2002 7441 4661 211 2.64

2003 8218 5705 - -

2004 7701 6587 - -

2005 15730 9463 - -

Viable Salmonid Population Summary

Abundance. Redd and carcass surveys, and fish counts suggest that the abundance of winter-run
Chinook salmon is increasing. Population growth is estimated to be positive in the short-term
trend at 0.26; however, the long-term trend is negative, averaging -0.14. Recent winter-run
Chinook salmon abundance represents only 3 percent of the maximum post-1967, 5-year
geometric mean, and is not yet well established (NMFS 2003).

Productivity. ESU productivity has been positive over the short term, and adult escapement and
juvenile production have been increasing annually (NMFS 2003). The long-term trend for the
ESU remains negative, as it consists of only one population that is subject to possible impacts
from environmental and artificial conditions. The most recent CRR estimate suggests a
reduction in productivity for the 1998-2001 cohort.

Spatial Structure. The greatest risk factor for winter-run Chinook salmon lies with their spatial
structure (NMFS 2003). The remnant population cannot access historical winter-run habitat and
must be artificially maintained in the Sacramento River by a regulated cold water pool from
Shasta Dam. Winter-run Chinook salmon require cold water temperatures in summer that
simulate their upper basin habitat, and they are more likely to be exposed to the impacts of
drought in a lower basin environment. Battle Creek remains the most feasible opportunity for
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the ESU to expand its spatial structure, which currently is limited to the upper 25-mile reach
below Shasta Dam.

Diversity. The second highest risk factor for the Sacramento River winter-run Chinook salmon
ESU has been the detrimental effects on its diversity. The present winter-run population has
resulted from the introgression of several stocks that occurred when Shasta Dam blocked access
to the upper watershed. A second genetic bottleneck occurred with the construction of Keswick
Dam; there may have been several others within the recent past (NMFS 2003).

2. Central Valley Spring-Run Chinook Salmon and Critical Habitat

NMFS listed the Central Valley spring-run Chinook salmon ESU as threatened on September 16,
1999 (64 FR 50394), and published a final 4(d) rule for this ESU on January 9, 2002 (67 FR
1116). NMFS proposed that the Central Valley spring-run ESU retain its listing status in the
recent status review of West Coast Pacific salmonid ESUs (69 FR 33102), which was finalized
in June 2005 (70 FR 37160). A final rule designating critical habitat was published on
September 2, 2005 (70 FR 52488). Critical habitat was designated for watersheds along the
Sacramento-San Joaquin corridor, in the following counties: Tehama, Butte, Glenn, Shasta,
Yolo, Sacramento, Solano, Colusa, Yuba, Sutter, Trinity, Alameda, San Joaquin, and Contra
Costa. Critical habitat includes the stream channels within the designated stream reaches, and
their lateral extent as defined by the ordinary high-water line (33 CFR 329.11) or the full bank
elevation. Critical habitat in estuarine reaches is defined by the perimeter of the water body or
the elevation of the extreme high water mark, whichever is greater. The primary constituent
elements (PCEs) of critical habitat essential for the conservation of the ESU are considered those
sites and habitat components that support one or more life stages, including: freshwater
spawning sites, freshwater rearing sites, freshwater migration corridors, and estuarine areas with
appropriate water quality and quantity, floodplain connectivity, forage base, natural cover, and
complexity.

The Central Valley spring-run Chinook salmon ESU includes all naturally spawned populations
of spring-run Chinook salmon (and their progeny) in the Central Valley. The Feather River
Hatchery (FRH) spring-run Chinook salmon population has been included as part of the Central
Valley spring-run Chinook salmon ESU as of June 28, 2005 (70 FR 37160). Extant spring-run
populations in the southern Cascades ecoregion include those in Mill, Deer and Butte Creeks
(NMFS 2003). Spring-run populations of the northern Sierra ecoregion are found in the Yuba
and Feather Rivers.

Historically, spring-run Chinook salmon were the dominant run in the Sacramento River basin,
occupying the middle and upper elevation reaches (1,000 to 6,000 feet) of most streams and
rivers with sufficient habitat for over-summering adults (Clark 1929). Clark (1929) estimated
that there were 6,000 miles of salmon habitat in the Central Valley basin (much of which was
high elevation spring-run Chinook salmon habitat) and that by 1928, 80 percent of this habitat
had been lost. Yoshiyama et al. (1996) determined that, historically, there were approximately
2,000 miles of salmon habitat available prior to dam construction and mining and that only 18
percent of that habitat remains.
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Central Valley spring-run Chinook salmon exhibit both ocean-type and stream-type life histories
(CDFG 1998). Ocean-type spring-run may begin outmigrating soon after emergence, whereas
stream-type spring-run oversummer and emigrate as yearlings with the onset of increased fall
storms (CDFG 1998). The emigration period for spring-run Chinook salmon extends from
November to early May, with up to 69 percent of young-of-the-year outmigrants passing through
the lower Sacramento River between mid-November and early January (Snider and Titus 2000).
Outmigrants are also known to rear in non-natal tributaries to the Sacramento River and the
Delta (CDFG 1998).

Spring-run Chinook salmon fry and fingerlings can enter the Delta as early as January and as late
as June; a cohort’s length of residency within the Delta is unknown but probably lessens as the
season progresses into the late spring months (CDFG 1998). Shifts in juvenile salmonid
abundance demonstrated with various sampling gear reflect discretionary use of the Delta by
juvenile salmonids based on their size, age, and degree of smoltification. Chinook salmon spend
between 1 and 4 years in the ocean before returning to their natal streams to spawn (Myers et al.
1998). Fisher (1994) reported that 87 percent of Chinook trapped and examined at RBDD
between 1985 and 1991 were 3-years old.

Adult spring-run Chinook salmon enter the Delta from the Pacific Ocean beginning in January
and enter natal streams from March to July. This run timing is well adapted for gaining access to
the upper reaches of river systems, 1,500 to 5,200 feet in elevation, prior to the onset of high
water temperatures and low flows that would inhibit access to these areas during the fall. In Mill
Creek, Van Woert (1964) noted that of 18,290 spring-run Chinook salmon observed from 1953
to 1963, 93.5 percent were counted between April 1 and July 14, and 89.3 percent were counted
between April 29 and June 30. During their upstream migration, adult Chinook salmon require
streamflows sufficient to provide olfactory and other orientation cues used to locate their natal
streams. Adequate streamflows are also necessary to allow adult passage to upstream holding
habitat. The preferred temperature range for upstream migration is 38 EF to 56 EF (Bell 1991,
CDFG 1998).

Upon entering fresh water, spring-run Chinook salmon are sexually immature and must hold in
cold water for several months to mature. Typically, spring-run Chinook salmon utilize mid- to
high-elevation streams that provide appropriate temperatures and sufficient flow, cover, and pool
depth to allow over-summering. Spring-run Chinook salmon may also utilize tailwaters below
dams if cold water releases provide suitable habitat conditions. Chinook salmon are
semelparous, i.e., they breed only once in their life history. Spawning occurs between
September and October and, depending on water temperature, emergence occurs between
November and February.

Spring-run Chinook salmon were once the most abundant run of salmon in the Central Valley
(Campbell and Moyle 1992), and were found in both the Sacramento and San Joaquin drainages.
More than 500,000 spring-run Chinook salmon were caught in the Sacramento-San Joaquin
commercial fishery in 1883 alone (Yoshiyama et al. 1998). The San Joaquin populations
essentially were extirpated by the 1940s, with only small remnants of the run that persisted
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through the 1950s in the Merced River (Hallock and VVan Woert 1959, Yoshiyama et al. 1998).
Populations in the upper Sacramento, Feather, and Yuba Rivers were eliminated with the
construction of major dams during the1950s and 1960s. Naturally-spawning populations of
spring-run Chinook salmon currently are restricted to accessible reaches of the upper Sacramento
River, Antelope Creek, Battle Creek, Beegum Creek, Big Chico Creek, Butte Creek, Clear
Creek, Deer Creek, Mill Creek, Feather River, and the Yuba River (CDFG 1998).

Since 1969, the Central Valley spring-run Chinook salmon ESU has displayed broad fluctuations
in abundance, ranging from 1,403 in 1993 to 25,890 in 1982 (CDFG, unpublished data, 2003).
The average abundance for the ESU was 12,590 for the period of 1969 to 1979, 13,334 for the
period of 1980 to 1990, and 6,554 from 1991 to 2001. Evaluating the abundance of the ESU as a
whole, however, complicates trend detection. For example, although the mainstem Sacramento
River population appears to have undergone a significant decline, the data are not necessarily
comparable because coded wire tag information gathered from fall-run Chinook salmon returns
since the early 1990s has resulted in adjustments to ladder counts at RBDD that have reduced the
overall number of fish that are categorized as spring-run Chinook salmon (Colleen Harvey-
Arrison, CDFG, pers. comm.).

Sacramento River tributary populations in Mill, Deer, and Butte Creeks are probably the best
trend indicators for spring-run Chinook salmon abundance. These streams have shown positive
escapement trends since 1991, yet recent escapements to Butte Creek, including 20,259 in 1998,
9,605 in 2001 and 8,785 in 2002, are responsible for the magnitude of tributary abundance
(CDFG unpublished data 2002, 2003). The Butte Creek estimates, which account for the
majority of this ESU, do not include pre-spawning mortality. In the last several years as the
Butte Creek population has increased, mortality of adult spawner has increased from 21 percent
in 2002 to 60 percent in 2003 due to over-crowding and diseases associated with high water
temperatures. This trend may indicate that the population in Butte Creek may have reached its
carrying capacity (Ward et al. 2003) or has reached historical population levels (i.e., Deer and
Mill creeks). Table 5 shows the population trends from the three tributaries since 1986,
including the 5-year moving average, CRR, and estimated juvenile production (JPE). Although
recent tributary production is promising, annual abundance estimates display a high level of
fluctuation and the overall number of Central Valley spring-run Chinook salmon remains well
below estimates of historic abundance.

The extent of spring-run Chinook salmon spawning in the mainstem of the upper Sacramento
River is unclear. Very few spring-run Chinook salmon redds (less than 15 per year) were
observed from 1989-1993, and none in 1994, during aerial redd counts (USFWS 2003).
Recently, the number of redds in September has varied from 29 to 105 during 2001 though 2003
depending on the number of survey flights (CDFG, unpublished data). In 2002, based on RBDD

Table 2. Spring-run Chinook salmon population estimates from CDFG Grand Tab (February
2005) with corresponding cohort replacement rates for years since 1986.

Year | Deer/Mill/Butte | 5-Year Moving Cohort 5-Year NMFS
Creek Average of Replace Moving Calculated
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Escapement Population ment Average JPE®
Run Size Estimate Rate Cohort
Replacement
Rate
1986 24,263 - - - 4,396,998
1987 12,675 - - - 2,296,993
1988 12,100 - - - 2,192,790
1989 7,085 - 0.29 - 1,283,960
1990 5,790 12,383 0.46 - 1,049,277
1991 1,623 7,855 0.13 - 294,124
1992 1,547 5,629 0.22 - 280,351
1993 1,403 3,490 0.24 0.27 254,255
1994 2,546 2,582 1.57 0.52 461,392
1995 9,824 3,389 6.35 1.70 1,780,328
1996 2,701 3,604 1.93 2.06 489,482
1997 1,431 3,581 0.56 2.13 259,329
1998 24,725 8,245 2.52 2.58 4,480,722
1999 6,069 8,950 2.25 2.72 1,099,838
2000 5,457 8,077 3.81 2.21 988,930
2001 13,326 10,202 0.54 1.94 2,414,969
2002 13,218 12,559 2.18 2.26 2,395,397
2003 8,902 9,394 1.63 2.08 1,613,241
2004 9,872 10,155 0.74 1.78 1,789,027
median 7,085 8,077 1.15 2.07 1,283,960

ANMFS calculated the spring-run JPE using returning adult escapement numbers to Mill, Deer, and Butte Creeks for
the period between 1986 and 2004, and assuming a female-to-male ratio of 3:2 and pre-spawning mortality of 25
percent. NMFS utilized the female fecundity values in Fisher (1994) for spring-run Chinook salmon (4,900
eggs/female). The remaining survival estimates used the winter-run values for calculating JPE.

ladder counts, 485 spring-run Chinook salmon adults may have spawned in the mainstem
Sacramento River or entered upstream tributaries such as Clear or Battle Creek (CDFG 2004).
In 2003, no adult spring-run Chinook salmon were believed to have spawned in the mainstem
Sacramento River. Due to geographic overlap of ESUs and resultant hybridization since the
construction of Shasta Dam, Chinook salmon that spawn in the mainstem Sacramento River
during September are more likely to be identified as early fall-run rather than spring-run
Chinook salmon.

The initial factors that led to the decline of Central Valley spring-run Chinook salmon were
related to the loss of upstream habitat behind impassible dams. Since this initial loss of habitat,
other factors have contributed to the decline of Central Valley spring-run Chinook salmon and
affected the ESU’s ability to recover. These include a combination of physical, biological, and
management factors such as climatic variation, water management, hybridization, predation, and
harvest (CDFG 1998). Although protective measures likely have led to recent increases in
Central Valley spring-run Chinook salmon abundance, the ESU still is below levels observed
from the 1960s through 1990. Because threats to the spring-run Chinook salmon ESU continue
to persist, and because the ESU is confined to relatively few remaining streams and continues to
display broad fluctuations in abundance, the population is at moderate risk of extinction.
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Viable Salmonid Population Summary

Abundance. The Central Valley spring-run Chinook salmon ESU has experienced a trend of
increasing abundance in some natural populations, most dramatically in the Butte Creek
population (NMFS 2003). There has been more opportunistic utilization of migration-dependent
streams overall. The FRH spring-run stock has been included in the ESU based on its genetic
linkage to the natural population and the potential development of a conservation strategy for the
hatchery program.

Productivity. The 5-year geometric mean for the extant Butte, Deer, and Mill Creek spring-run
populations ranges from 491 to 4,513 fish (NMFS 2003), indicating increasing productivity over
the short-term and projected as likely to continue (NMFS 2003). The productivity of the Feather
River and Yuba River populations and contribution to the Central Valley spring-run ESU
currently is unknown.

Spatial Structure. Spring-run Chinook salmon presence has been reported more frequently in
several upper Central Valley creeks, but the sustainability of these runs is unknown. Butte Creek
spring-run cohorts have recently utilized all available habitat in the creek; the population cannot
expand further and it is unknown if individuals have opportunistically migrated to other systems.
The spatial structure of the spring-run ESU has been reduced with the extirpation of all San
Joaquin River basin spring-run populations.

Diversity. The Central Valley spring-run ESU is comprised of two genetic complexes. Analysis
of natural and hatchery spring-run Chinook salmon stocks in the Central Valley indicates that the
southern Cascades spring-run population complex (Mill, Deer, and Butte creeks) retains genetic
integrity. The genetic integrity of the Sierra Nevada spring-run complex populations has been
compromised. The Feather River spring-run have introgressed with fall-run, and it appears that
the Yuba River population has been impacted by FRH fish straying into the Yuba River. The
diversity of the spring-run ESU has been further reduced with the loss of the San Joaquin River
basin spring-run populations.

3. Central Valley Steelhead and Critical Habitat

NMFS listed the Central Valley steelhead DPS as threatened on March 19, 1998 (63 FR 13347),
and published a final 4(d) rule for Central Valley steelhead on July 10, 2000 (65 FR 42422). The
DPS includes all naturally-produced Central Valley steelhead in the Sacramento-San Joaquin
River Basins, excluding steelhead from San Francisco and San Pablo Bays and their tributaries.
The Coleman National Fish Hatchery and FRH steelhead populations are now included in the
listed population of steelhead (71 FR 834; these populations were previously included in the
DPS but were not deemed essential for conservation and thus not part of the listed steelhead
population). A final rule designating critical habitat was published on September 2, 2005 (70 FR
52488). Central Valley steelhead critical habitat was designated for watersheds along the
Sacramento-San Joaquin corridor, including the following counties: Tehama, Butte, Glenn,
Shasta, Yolo, Sacramento, Solano, Yuba, Sutter, Placer, Calaveras, San Joaquin, Stanislaus,
Tuolumne, Merced, Alameda, and Contra Costa. Critical habitat includes the stream channels
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within the designated stream reaches, and their lateral extent as defined by the ordinary high-
water line (33 CFR 329.11) or the full bank elevation. Critical habitat in estuarine reaches is
defined by the perimeter of the water body or the elevation of the extreme high water mark,
whichever is greater. The PCEs of critical habitat essential for the conservation of the ESU are
considered those sites and habitat components that support one or more life stages, including:
freshwater spawning sites, freshwater rearing sites, freshwater migration corridors, and estuarine
areas with appropriate water quality and quantity, floodplain connectivity, forage base, natural
cover, and complexity.

All steelhead stocks in the Central Valley are thought to be winter-run steelhead (McEwan and
Jackson 1996). Steelhead are similar to Pacific salmon in their life history requirements. They
are propagated in freshwater, emigrate to the ocean, and return to freshwater to spawn. Unlike
other Pacific salmon, steelhead are iteroparous, i.e., capable of spawning more than once before
they die.

The majority of the Central Valley steelhead spawning migration occurs from October through
February, and spawning occurs from December to April in streams with cool, well oxygenated
water that is available year-round. Van Woert (1964) and Harvey (1995) observed that in Mill
Creek, the steelhead migration is continuous, and although there are two peak periods, 60
percent of the run is passed by December 30. Similar bimodal run patterns have also been
observed in the Feather River (Ryan Kurth, DWR, pers. comm.), and the American River (John
Hannon, Reclamation, pers. comm.), indicating the important of mainstem tributaries as rearing
and refugia habitat for the DPS.

Egg 