




8. Glenn-Colusa Irrigation D.lstrlct Diversion

Estimated Benefits

Fish losses at this facility are estimated to be up to 20 percent of the annual juvenile salmon produc­
tion of the Sacramento River system, including a major portion of the Coleman National Fish Hatch­
ery production. If this project is completed, juvenile salmon losses could be reduced by about 7 mil­
lion annually, with a resulting increased annual salmon population of about 70,000 adults.

Potential Conflicts and Resolution

Restoring the river water elevation at GCID diversion to pre-1169 levels would cause a backwater ef­
fect that would extend approximately 1.5 miles upstream to River Mile 207.5. Riparian landowners
should not be negatively affected because structural and agricultural systems were predominantly de­
signed and built using pre-1969 low water elevations. The low-water controls would be designed in
accordance with State and federal floodplain criteria, which mandate that such encroachments will
have a negligible effect on 100-year flood high-water elevations. Therefore, no conflicts should arise
from this aspect of the project.

Approximately one-fourth mile of river channei presently used by salmonids for spawning would be
inundated. Recent DFG reconnaissance identified several redds in this area. The gravel riffles that
would be established by implementing alternative (a) would develop far more spawning habitat than
would be lost.

Implementation

This project will be a cooperative effort with DFG and GCID as lead agencies. Coordination must be
developed between the Fish and Wildlife Service, the Corps of Engineers, the National Marine Fisher­
ies Service, the Department of Water Resources, the EPA, and The Reclamation Board to maximize
the efficiency of the study, design, and implementation of the project. The Corps would have ultimate
jurisdiction over construction in a federal navigable river. The Reclamation Board and DWR will re­
view all specifications and permits on a State level.
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9. Deer Creek

/

Department of Fish and Game employees rescued downstream migrant salmon and steelhead
trapped between the headgate and the fish screen in the north Stanford-Vina Ditch on Deer Creek.
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9. Deer Creek

Deer Creek

Purpose

The purpose of this action is to restore the salmon and steelhead fishery in Deer Creek, Tehama
County.

Background

Several problems impact the salmon and steelhead populations of Deer Creek.These include
inadequate flows and high water temperatures in the valley reach at critical times, flood management
activities, and armoring of spawning gravels.

In Deer Creek, inadequate flows typically occur in late spring and fall of dry or critically dry years.
This directly relates to diversion of most of the natural flow at two diversion dams located in the
lower 12 miles of the stream. Water right holders on Deer Creek customarily divert the entire -summer
flow. The most serious fishery impact of these diversions is the reduction of "transportation" flows for
upstream-migrating adult spring-run salmon and downstream-migrating salmon and steelhead smolts
during the late spring and early summer, especially during dry years. Reduced streamflows also cause
increased water temperatures or even a complete temperature block. This leads to expensive fish
rescue operations and large fish losses. Low flows and high water temperatures during the spring
months also impede migration of adult spring-run chinook salmon to summer holding areas. The
overall result is increased mortality of juvenile salmon and steelhead and reduced future populations
of adult fish.

The Department of Water Resources is responsible for maintaining flood channel capacity in the valley
portion of Deer Creek, which is a leveed Corps of Engineers flood control project. Salmon spawning
areas in the lower five miles of Deer Creek are damaged by flood control activities, when important
spawning gravels are removed from the stream to increase channel capacity and when spawning riffles
are compacted by heavy equipment, or simply covered by soil, sand, or silt. In some cases, the stream
channel has been leveled during this process so that no low-flow channel remained. This makes
upstream migration by adult salmon difficult or impossible.

Some spawning areas in lower Deer Creek are armored with rocks and boulders too large for salmon
to move. Often these become locked together by sediment.

There are three irrigation diversion dams on Deer Creek. The upper dam is operated by the Deer
Creek Irrigation District. The lower dams are operated by the Stanford-Vina Ranch Irrigation
Company. The middle dam, called the Kimball Diversion, was screened by the Department of Fish
and Game in 1980. Stanford-Vina Dam, the farthest downstream and largest of the three, has two
fish ladders, one near each bank. During low water conditions, adult salmon have difficulty getting
past this dam due to inadequate flows through the ladders.

This situation was improved in 1986 by DWR as part of the flood channel maintenance work on Deer
Creek. A boulder weir was placed across the channel immediately downstream of the dam to restrict
flow and raise the water surface about two feet. This has caused a more favorable water surface
elevation with respect to the entrance to each ladder. DFG also rebuilt the south ladder in 1987 to
make it more efficient at lower flows. The water right permit for this diversion does not require
adequate downstream flows to provide fish passage over the dam.
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9. Deer Creek

All major diversions from Deer Creek are effectively screened, especially since DFG rebuilt the north
bank diver5ion at the Stanford-Vina Dam in 1987.

Discussion

Deer Creek supports runs of steelhead and spring- and fall-run chinook salmon. During the past four
decades, these runs have varied from a few hundred to a few thousand fish, with averages near 2,800
spring-run salmon, 1,300 fall-run salmon and 1,000 steelhead. The total spring-run in Deer Creek
declined to about 540 adult salmon in 1986 and 200 in 1987. These fish are important to the
Sacramento River fishery far beyond their numbers because they are among the last wild stocks in the
system. There are growing fears they may be threatened with extinction.

Fall-run salmon spawn in the valley reaches of the creek upstream as far as the third diversion dam.
Upstream from the canyon mouth, above the irrigation diversions, there is suitable holding and
spawning habitat for several thousand adult spring-run salmon. Excellent rearing habitat for juvenile
salmonids is also available. The future of these few remaining wild salmon is largely dependent on
sufficient "transportation" flows to get the adults from the Sacramento River upstream past the
diversion structures and to get the downstream migrants back to the Sacramento River.

Some riffles in lower Deer Creek are presently composed of rocks and boulders too large for chinook
salmon to utilize for spawning, but they could be altered to provide good spawning habitat and
increase food production for juvenile salmonids.

Potential Solutions

Inadequate Flows and High Temperatures:

1. Three potential solutions that would resolve the problem of inadequate transportation flow are as
follows:

a. Negotiate an agreement with water right holders to pump ground water at State expense into the
irrigation systems at critical times in exchange for leaving an equal amount of natural flow in the stream
for fish migration. The amount of flow needed is estimated to be 50 cfs. The possibility of negotiating an
agreement with water right holders to trade ground water for surface water appears to be both
economically and politically feasible.

b. Construct reservoirs to provide water for release at critical times. Two potential reservoirs, Deer Creek
Meadows and Crown, were thoroughly investigated by DWR in the 1960s. Deer Creek Meadows Dam
would be located at the head of Deer Creek Canyon to create a 153,OOO-acre-foot reservoir. Crown
Reservoir would be an 11,000-acre-foot storage project located on Brush Creek. Estimated cost to
construct Deer Creek Meadows Dam is $60 million; construction of Crown Dam is estimated at $20
million.

c. Purchase water rights from willing sellers. (It is not likely that enough water rights could be purchased.)

2. Long-term measures to reduce temperatures include establishing land-use agreements to protect
existing riparian vegetation along lower Deer Creek and developing programs to restore riparian
vegetation.

Flood Management/Habitat Management Actiyities:

3. Plan and coordinate flood management activities carefully with appropriate agencies (DWR, DFG,
the Corps, the Reclamation Board, and County Flood Control) and integrate fish habitat
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improvement whenever possible. Recent DWR flood management activities on lower Deer Creek
have successfully increased channel capacity and repaired levee damage, while maintaining a
low-flow channel to improve fish passage. Also, large boulders and stumps were placed to create
scour holes and provide resting habitat. Compacted gravel areas on spawning riffles were ripped to
improve spawning habitat. In some cases, it may be necessary to engineer and construct spawning
areas with graded gravel or construct controls to decrease velocities so that suitably sized gravel
can accumulate.

Armored Spawning Gravel:

4. Rip compacted gravel areas on certain riffles to improve spawning conditions and food production.

5. Engineer and construct spawning areas with graded gravel, where feasible.

Recommended Solutions

Solution la, construction of wells, would solve several problems and should be implemented. The
State would construct new wells as needed and pay pumping and other O,M&R costs. In return, water
right holders would leave an equivalent amount of surface water in the creek for fish migration.
Additional flow measurement devices and limited term watermaster service may be required to
monitor the migration flows past the lower dams. This solution would take no land out of production,
would threaten no existing water rights, and would require pumping only when needed, usually during
one or two months during dry years. It could be implemented fairly quickly, an important
consideration in view of the precarious status of spring-run salmon in this drainage.

Solution 2 should be implemented through agreements with private landowners.

Solutions 3, 4, and 5 are feasible construction and habitat restoration measures that should be funded
and implemented.

In addition, a fishing closure in the Sacramento River adjacent to the mouth of Deer Creek should be
considered to increase the escapement of spring-run salmon up Deer Creek. (Deer Creek already is
closed to salmon fishing.)

Estimated Costs

1. Construction of wells with sufficient capacity to pump 50 cfs.

2. Protecting and restoring riparian habitat along lower Deer Creek is described in the
riparian habitat restoration proposal for the Sacramento River tributaries.

3. Fisheries habitat restoration/enhancement can typically be completed during
flood maintenance operations at little additional cost. Each proposal should be
considered on its own merit.

$1,000,000

4. Rip and clean riffles on lower Deer Creek.

5. Construct spawning areas.

O,M&R to pump an average of 30 days annually
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9. Deer Creek

Stanford-Vina Dam on Deer Creek

Estimated Benefits

The overall objective of these actions is to restote salmon and steelhead populations in Deer Creek to
the levels of the 1950s (about 2,000 spring-run and 3,000 fall-run salmon and 1,000 steelhead).
Additional benefits would include reduced costs for fish rescue by the Department of Fish and Game
and improved public relations for agencies and water districts for helping restore a threatened and
unique fishery.

Potential Conflicts and Resolution

Water right owners are extremely protective of their rights. Attempts to obtain water needed for the
fishery by purchase or condemnation would be met with extreme opposition. If pumping creates
excessive drawdown of ground water, landowners would have to be compensated.

Implementation

Negotiated agreements should be sought with the Deer Creek Irrigation District and the Stanford-Vina
Ranch Irrigation Company to implement the proposal to construct wells and provide an alternative
water supply during critical migration periods. Improved communication between the State agencies
and the water districts is essential to accomplish this goal. Most of the other recommended solutions
could be carried out by an appropriate agency. The Fish and Game Commission and DFG would be
responsible for establishing and enforcing any salmon fishing closure on the Sacramento River adjacent
to the mouth of Deer Creek.
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10. Unscreened Diversions

Unscreened Diversions

Purpose

To significantly reduce the mortality of salmonids at unscreened water diversions on the Sacramento
River from Keswick Dam to the mouth of the Feather River.

Background

Between Redding and the Feather River, there are over 300 diversions on the Sacramento River. Only
the Anderson-Cottonwood Irrigation District's diversion at Redding, Tehama-Colusa Canal at Red
Bluff Diversion Dam, and Glenn-Colusa Irrigation District's facility at Hamilton City are screened.
(These screens are discussed separately in this report as individual actions). Approximately 1.2 million
acre-feet of water is diverted annually through these unscreened diversions, with an estimated annual
loss of 10 million juvenile salmonids. Most of the impacts occur between Ord Ferry and Knights
Landing (Hallock, 1987).

Discussion

Although some information exists on water diversion locations and pumping capacities, detailed data
such as diversion construction and intake design/location of each are lacking or not readily available.
Studies are needed to identify diversions that significantly affect the fishery and to determine the cost
of work required to effectively screen each diversion.

Sections 5980-5993, 6020-6028, and 6100 of the California Fish and Game Code provide the
Department of Fish and Game authority to require fish screens needed to protect fish and to require
adequate bypass flows to make fish screens effective. DFG recently proposed new, stringent design
criteria regarding allowable screen approach velocities, mesh geometry, and flow requirements.

These criteria are not consistently applied by experts in DFG, the U.S. Fish and Wildlife Service, the
National Marine Fisheries Service, and the American Fisheries Society. Variation in these criteria is
often due to policy directives, or "best judgment" solutions. The bioengineering aspects of screen
design have never been adequately studied to yield the objective data needed to establish consistent
screen design criteria.

Recommended Solutions

1. Define the minimum size of diversion that significantly affects the fishery and inventory all larger
diversions of water from the Sacramento River between Redding and the mouth of the Feather
River. This inventory should describe each diversion in detail.

2. The Corps of Engineers should inventory each diversion currently under its permit. If a screen is
a condition of the Corps' permit, require full installation and maintenance compliance to meet
screening requirements of fishery management agencies. Interagency cooperation is essential to
accomplish this task.

3. Require screening and screen maintenance on all diversions on the Sacramento River that
significantly impact the fishery and develop a process for funding this work.
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10. Unscreened Diversions

4. Obtain funding to design and install screens at private diversions currently not under permit from
the Corps of Engineers.

5. Adequate funds should be appropriated to conduct comprehensive fish screen design studies.
These studies should be performed by a qualified independent research organization, such as a
major laboratory specializing in fish swimming energetics, metabolism, stress, and predation
response. A technical advisory group should be formed to review this work. This group should
include engineers, biologists, and management specialists knowledgeable in fish behavior.

Hydraulic parameters addressed by the study should include flow uniformity under varied stage
and volume, erosion, deposition, and screen fouling. Mechanical parameters should include
dependable operation and cleaning systems, with system bypass or removal options in case of
screen failure. Future screen designs should be physically modeled to assure their performance
meets the specified requirements prior to construction and/or reconstruction of major new
facilities.

Alternative fish protection methods also should be considered. Innovative techniques should be
studied in an effort to minimize fish losses and maximize screening efficiency in a cost-effective
manner.

Estimated Costs

Studies

1. Locate and document each diversion

2. Determine ownership of each diversion

3. Inspect each diversion for screens and screening compliance

4. Notify all landowners of their screening problems

5. Prioritize the diversions in need of remedial action

6. Make a comprehensive fish screen study

Total Study Costs

Facilities

1. Design and construction

2. Operation and maintenance

Total Initial Costs

Total Annual Costs

535,000

515,000

5100,000

Not applicable

510,000

$1.000.000

51,160,000

56,000,000·

5300.000/yr

57,160,000

5300,000

*This estimate was based on a maximum diversion rate of 4,000 cfs, with a screening cost of $l,SOO/cfs of diversion
capacity.
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10. Unscre,ened Diversions

Estimated Benefits

The effects of over 300 unscreened diversions on the fishery are not accurately known. However,
based on estimates prepared for Glenn-Colusa Irrigation District, the annual diversion of
approximately 1.2 million acre-feet of water suggests that the losses may exceed 10 million juvenile
salmonids each year. This represents an annual loss of up to 100,000 adult salmon and steelhead.

Potential Conflicts and Resolution

The cost to screen private diversions will be objectionable to individual owners. This project would
provide funding for screen installation and maintenance at water diversions that are not presently
required to have screens.

Implementation

Generally the restoration activity above can be accomplished as a cooperative effort by the Bureau of
Reclamation, the Department of Fish and Game, the Department of Water Resources, the Fish and
Wildlife Service, the National Marine Fisheries Service, and the owners of the diversions. Funding
would be provided by legislative action, except for costs to water users required by law to provide
screens.
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11. Clear Creek

Anadromous fish in Clear Creek are blocked by McCormick-Saeltzer Dam 6 miles above the mouth of the creek.
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11. Clear Creek

Clear Creek

Purpose

The purpose of this action is to significantly improve the Clear Creek fishery.

Background

Whiskeytown Dam was constructed as a part of the Trinity River Division of the federal CVP. Since
the project began operation in 1963, more than 85 percent of the natural flow of Clear Creek has
been diverted to Spring Creek Power Plant, leaving only 10 to 15 percent in Clear Creek. Clear
Creek has experienced fishery habitat degradation problems, including diversion of water supply,
heavy sedimentation due to decomposed granite sand, riparian vegetation encroachment, reduction of
available spawning gravels, and past mining damage. The few remaining areas of suitable streamside
gravels which could supply the creek with spawning gravel in the future are threatened by proposed
gravel-mining operations. The creek now supports an average run of about 2,000 salmon and a few
steelhead, but this level could be greatly increased by improved flows and rehabilitation work.

Clear Creek presently produces approximately 2 percent of the upper Sacramento River salmon run,
but with rehabilitation work and increased flows, has the potential to produce around 6 percent.
Steelhead production could be increased to many times the present numbers if additional summer
instream flows are released.

Discussion

The majority of the Clear Creek salmon-improvement potential lies in the lower eight miles where
some spawning gravels still exist and where streamflow is controlled by Whiskeytown Dam, located at
mile 16.5. The potential for steelhead is in the upper 8 miles where summer water temperatures
remain cold. Much of the fishery habitat improvement could be accomplished immediately, simply by
releasing increased flows below the dam. Increased flo'l{ releases to cool water temperatures and
improve habitat, along with construction of adequate fish passage facilities at McCormick-Saeltzer
Dam would create several additional miles of suitable habitat for steelhead and salmon. Full
restoration would also require instream-habitat restoration work such as sediment control, riffle
ripping, and pool and riffle construction. For further discussion, see Clear Creek Fishery Study
(March 1986), published by the Department of Water Resources, and Evaluation of Benefits and
Costs of Improving Anadromous Fishery of Clear Creek (September 1986), published by the Bureau
of Reclamation.

Recommended Solutions

1. Increase flow releases below Whiskeytown Dam from 42,000 acre-feet to about 90,000 acre-feet
annually, on a schedule similar to that shown in Table 14 of DWR's Clear Creek Fishery Study.
This represents about 30 percent of the average annual runoff of Clear Creek at Whiskeytown
Dam.

2. P.econstruct the fish ladder at McCormick-Saeltzer Dam to allow effective fish passage. A screen
would then be required on the diversion.

3. Reconstruct spawning riffles below McCormick-Saeltzer Dam which have been damaged by
floodflows.
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4. Mechanically rip silt- and sand-damaged riffle areas in the lower six miles to improve natural
spawning and food-producing areas for juvenile salmonids.

5. Purchase land or obtain long-term easements along portions of the Clear Creek floodplain to
allow restoration and permanent protection of fish and their habitat. Future gravel mining should
be restricted to areas far enough away from the creek to insure that floodflows will continue to
have enough available nearby gravels for recruitment into the creek channel to replace those that
wash downstream.

6. Construct instream structures made of boulders, rock, or wood (logs) to create new fish cover and
resting habitat.

7. Periodically dredge McCormick-Saeltzer Dam to reduce transport of harmful decomposed granite
sand to downstream spawning areas.

8. Study the potential for a steelhead hatchery on Clear Creek below Whiskeytown Dam.

Estimated Costs

1. Reduced annual revenues from decreased hydroelectric energy generation

2. Fish ladder and screen

3. Spawning gravel restoration

4. Gravel ripping, clearing

5. Land acquisition, easements

6. Instream structures

7. Dredging above McCormick-Saeltzer Dam

8. Study potential for steelhead hatchery

Total Initial Costs

Annual O&M Costs
Reduced energy revenue

Total Annual Costs

Estimated Benefits

$600,000/yr

$50,000

$200,000

$100,000

$1,000,000

$100,000

$550,000

Unknown

$2,000,000

$200,000
$600.000

$800,000

If all the above actions are taken, an increase in annual salmon-spawning runs in the order of 13,000
fish is possible, and habitat capable of supporting a similar number of adult steelhead would be
created.
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Potential Conflicts and Resolution

1. Providing increased flows in Clear Creek could reduce the firm water supply of the CVP. This loss
could be eliminated by reducing the Keswick release by the amount of increased release into Clear
Creek.

2. Increased flows in Clear Creek would slightly reduce energy production of the CVP. This loss
would be partially offset by increased energy produced at the City of Redding's power plant below
Whiskeytown Dam. Losses could be further reduced by dry-year reductions in Clear Creek
releases.

3. The total capital cost of the Clear Creek restoration work would be about $2 million. Annual
costs would be about $200,000 for O&M, plus annual energy losses of $600,000. These costs
would be more than offset by the value of increased production of salmon and steelhead and may
be considered mitigation for losses resulting from construction and operation of the Trinity River
Division of the Central Valley Project.

Implementation

Generally, the restoration activities described above could be done as a cooperative effort by the
Bureau of Reclamation, DWR, and DFG. Flow re-regulation would be a Bureau responsibility. DFG
already has budgeted to reconstruct the fish ladder at McCormick-Saeltzer Dam. Either the Bureau or
DWR could supervise the repair and reconstruction of spawning riffles and sediment removal,
depending on the specific funding source.

Special Funding

Federal authorizing legislation (1955) for the Trinity River (and Whiskeytown) Division of the CVP
required the "preservation and propagation" of anadromous fish runs in the Trinity River and Clear
Creek. Flows sufficient to protect these resources have been granted in the Trinity. No such increase
has been granted in Clear Creek. The only costs of increased flows would be in the form of energy
revenue forgone. No loss of water supply would result if operated in conjunction with Shasta-Keswick
releases.
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The Anderson-Cottonwood Irrigation District Diversion Dam, constructed in 1917, creates fish passage
problems and periodic flow reductions which can dewater salmon redds (nests) and strand fish in side channels.
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Anderson-Cottonwood Irrigation District Diversion Dam

Purpose

To improve fish passage past the Anderson-Cottonwood Irrigation District (ACID) Diversion Dam and
to eliminate river flow fluctuations required to install, remove, and periodically adjust the dam
flashboards for maintenance of adequate flows in the ACID canal.

Background

The ACID Diversion Dam (river mile 298.5) was constructed in 1917 to divert a maximum of 400
cubic feet per second (cfs) from the Sacramento River at Redding into the ACID main canal. The
dam is a 450-foot-Iong flashboard-type structure which raises the backwater level 10 feet. Normally,
the flashboards are installed annually in early April and removed in early November. The dam has a
fish ladder on the north abutment, but it is very inefficient at passing upstream migrating fish.

This was the first dam constructed on the Sacramento River, and ACID has one of the earliest water
rights.

Discussion

The ACID Diversion Dam creates three significant problems for anadromous fish in the river. First,
the fish ladder is too narrow and its flow too low (60 cfs) to fully attract and pass upstream-migrating
fish from April through October when the dam is in place. This is of particular significance to the
badly depressed winter run. Second, river flows must be temporarily reduced from 10,000 to 15,000
cfS to around 6,000 cfs when the flashboards are installed, removed, or adjusted. Adjustments to the
dam flashboards are normally required two or three times each year whenever the releases from
Keswick Dam are changed by several thousand cfs. This lowering of releases can disrupt salmon
spawning activity, dewater salmon redds, and strand fish in side-channel areas. And third, lowered
flows required for flashboard adjustments help increase water temperatures to levels detrimental to
young fish and developing eggs.

Recommended Solutions

1. Both interim and long-term solutions to the ACID Diversion Dam problems have been proposed.
Assuming that long-term solutions will include construction of a new fish ladder and a new gate
system to automatically adjust head levels at the dam, the following interim solutions are planned
by DFG:

a. The fish ladder on the north side of the dam will be repaired, including new pool floors, weirs,
and entrance slot. These repairs will be made only to maintain fish passage until the new gate
and ladder system is constructed. No major structural changes will be made.

b. A steel modified-denil fish ladder about 4 feet wide and 42 feet long will be placed in the slot at
the south end of the ACID dam. This ladder will be removed when the new gate structure and
permanent fish ladder are installed.

c. A mechanical system is being developed by DFG to pull the ACID flashboards at higher than normal
flows.
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2. Fish passage at the ACID Dam can be greatly improved by reconstructing the fish ladder to widen
its entrance area and increase attraction flow to about 1,500 cfs (10 percent of total flow). Also,
a reconstructed fishway should include fish-trapping capability. This would allow fish to be taken
more efficiently than at Keswick Dam and at a location closer to Coleman Hatchery.

3. The adverse effects of reducing river releases to allow safe adjustment of flashboards at the ACID
Dam could be eliminated by construction of a limited-length gate structure located adjacent to the
fish ladder. The new gate structure would pass a large portion of the river flow and help attract
fish to the fishway entrance.

Estimated Costs

1. Interim solutions (ladder improvements and board puller)

2. Construct new fishway and fish trap

3. Construct new gate structure

Estimated Benefits

Total Initial Costs

Total Annual Costs

$25,000

$200,000

Up to $800.000

$1,025,000

Unknown

1. Repair of the north bank fish ladder and installation of a deni! ladder on the south bank would help
maintain fish passage on an interim basis. A portable mechanical flashboard-pulling device would
allow adjusting the dam height to maintain constant flow into the ACID canal without the necessity of
temporarily reducing river flow, which strands fish and dewaters nests.

2. A new fish ladder will increase the attraction and passage of upward migrating fish during the period
when the dam is in operation. Efficient trapping of adult fish will also be possible at a location closer
to Coleman Hatchery than Keswick Dam.

3. Construction of the new gate structure would replace approximately 50 feet of the flashboard dam. It
will automatically maintain a constant lake elevation as river flows vary, without the necessity for
temporarily reducing the river flow for flashboard adjustments. This will eliminate stranding of fish
and dewatering of fish nests.

Potential Conflicts and Resolution

The City of Redding has proposed construction of a low-head hydropower generation dam at the
existing ACID Dam location. Studies on this low-head hydro project are ongoing and no decision on
its construction has been made. This project has received considerable opposition from fishery
agencies because of potential significant adverse impacts on salmon. If this project includes a
permanent dam, it would eliminate all of the alternatives discussed in this item because fish would be
blocked from using the 3.5 miles of river above the dam.
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Implementation

Each of the recommended solutions would require additional design work to identify specific features
and final costs. Final decisions on these solutions are contingent on the disposition of the City of
Redding's proposed hydro project.

Special Funding

Proposition 19 funds are recommended as a potential source for implementation of the interim
solutions. Construction and operation of a new fish ladder, fish trap, and gate structure will require
some combination of local, State, and federal funding.

A gate structure similar to this one on Kelsey Creek in Lake County could be constructed
on the Sacramento River to make adjustment of jlashboards at the ACID dam easier.
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The decline of Butte Creek's once numerous salmon and steelhead fisheries is attributed to inadequate flows,
poor water quality, inadequate fish ladders, and unscreened diversions at several dams, like this

one in lower Butte Creek canyon.
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Butte Creek

Purpose

The purpose of this action is to restore the Butte Creek salmonid fishery.

Background

As late as the 1960s, Butte Creek (see following maps) supported a spring run of chinook salmon of
over 4,000 adults (a maximum of 20,000 in 1960), a lesser number of fall run and a small number of
steelhead trout. Currently, the spring-run numbers fewer than 200 adults, over a 95 percent decline
in the past 30 years. DFG population estimates, and PG&E fish surveys indicate, that few adult
spring-run salmon reach upper Butte Creek, where excellent flow, temperature, and habitat conditions
are available. The fall-run population varies between a few to as many as 1,000 (1985) and the
number of steelhead trout is unknown.

The decline of Butte Creek's chinook and steelhead fisheries is attributed to problems associated with
inadequate flows, numerous unscreened diversions, inadequate fish passage over diversion dams,
unblocked drains that attract and strand fish, and poor water quality. There are 10 diversion dams on
lower Butte Creek that supply water for irrigation, gun clubs, and domestic use (listed by location on
the following table). At least nine are known to impair passage of migrating fish. All of the diversions
from these dams are unscreened. Between 1983 and 1985, DFG attempted to restore the spring run
by planting surplus fry from the Feather River Hatchery. In 1988, more than 1,000 adult spring-run
salmon returned to Butte Creek to spawn. Most probably resulted from the hatchery release.
Spring-run adults migrate upstream in Butte Creek during March-June. They hold over primarily in
pools from the confluence of Little Butte Creek to the Centerville Head Dam and then spawn in early
October. Spring-run smolts emigrate the following March to May. Below the Western Canal Dam,
spring-run adults normally have sufficient water to migrate upstream. During dry years, there are
several areas that must be carefully monitored to assure adequate passage. Fish ladders at all of the
diversion dams require continuous monitoring to operate successfully.

Above the Western Canal Dam, spring-run adults often encounter low, warm flows. DFG has begun
seining adult salmon below the Gorrill and Durham Mutual Dams and transporting them upstream into
Butte Creek Canyon. Without improved flow conditions, it is anticipated that rescue operations for
adult spring runs will continue.

Fall-run adults enter lower Butte Creek during late September and early October. Their passage
upstream is often blocked by dewatered sections caused by diversions for the flooding of duck clubs.
Most fall-run salmon spawn in the area from Durham to the Parrott-Phelan Dam, although some are
known to spawn above. Spawning generally takes place during October through December. Fall-run
smolts emigrate during April and May and are heavily impacted by diversions and poor water quality.
Below the Western Canal, adult fall-run fish often encounter impassable barriers, dewatered areas,
siltation, a lack of suitable gravels, and inadequate cover and shade. Above the Western Canal,
several barriers exist which impede the adult migration until high flows occur.
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Detail of Butte Creek Diversion System
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Summary of Butte Creek Diversions

Not Gaged/
Diversion Location Monitored

1. Butte Slough Butte Slough junction
Outfall Gates with Sacramento River X

2. Five Points Where Drumheller
Slough meets a levee
at right corner of the
California Duck Club X X X X

3. White Mallard Where Irrigation canal
Dam near White Mallard

Hunting Club bifur-
cates from Butte Creek X X X X X

4. Sanborn Slough Where Sanford Slough
Dam bifurcates from Butte

Creek X X X

S. Howard Slough Approx. 3 miles down-
Dam stream of Hwy 162 bridge X X X

6. McGowan Dam Approx. 1 mile upstream
of Highway 162 X X

7. Point Four Approx. 2 miles down-
Ranch Dam stream of Aguas F"ias Rd. X X X X X

8. Western Canal Approx. 1 mile upstl'eam
Dam of Nelson West Road X X

9. Gorill Ranch Approx. 1/4 mile down-
Dam stream of Midway Road X X

10. Adams Esquon Approx. 1-1/2 miles up-
Ranch Dam stream of Midway Road X X X X

11. Durham Mutual 3/4 upstream from
Dam Highway 99 X X X X X

12. Parrot-Phelan Off Honey Road 2 miles
Ranch Dam upstream of the Skyway X X

Discussion

Correcting passage problems in the 30-mile reach between the Butte Slough outfall and the Parrot
Phelan Dam will substantially improve the Butte Creek salmonid fishery. Most of the improvements
can be accomplished by providing adequate transportation flows, improving older fish ladders, or
constructing new ladders, and by screening all major diversions. Improvements could also be
accomplished by providing selected barriers and screens (or traps) as physical conditions warrant.

In addition to the 30-mile reach described above, passage problems within the Sutter Bypass system
need correction. Known passage problems exist at the east-west structure, at Gilsizer Slough, and at
the pool and jump ladder located at weir No.2. Passage conditions at Nelson Slough, Wadsworth
Canal, and Tisdale Bypass also need improvement.

Instream flow requirements for both adult and juvenile fish passage are inadequate at this time.
Long-term maintenance of adequate instream flows during critical spring and fall migration periods
will require strict management of available flows, or development of alternative water sources during
critical irrigation periods. This may entail identifying water rights and restricting diversions to only
authorized amounts, and development of additional water supplies through purchase or exchange.

Restoring salmonid populations in Butte Creek should be initiated by (1) assuring adequate
transportation flows for both upstream-migrating adults and downstream-migrating juveniles;
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(2) correcting fish-passage problems at existing dams; and (3) screening/trapping at all major
diversions based on presently unresolved physical constraints. This first action might be accomplished
immediately on an interim basis by diverting water from DWR's Thermalito Afterbay during critical
migration periods in trade for reducing releases to the Feather River. A permanent solution may
require a determination of water rights and purchase of supplemental water. Structural improvements
at some of the dams, correction of passage problems at Butte Slough and in the Sutter Bypass, and
habitat-restoration efforts should begin after the first three actions are initiated.

Recommended Solutions

Some solutions depend on pre-project investigations. These investigations should occur immediately
and are thus separated as individual recommended solutions.

Inyestigatiye Solutions:

1. Gage and monitor creek flow and diversions as necessary to maintain required instream flows,
especially during the critical migration period, April and June. Conduct a basin-wide water rights
and water use investigation on Butte Creek. The assured availability of water for instream flow
needs may require the adjudication of Butte Creek below Western Canal and purchase of
supplemental water.

2. Investigate the adequacy of fish passage into the Butte Creek system at the Butte Slough outfall
gates and up the Sutter Bypass (Nelson Slough, Wadsworth Canal, and Tisdale Bypass).
Investigate for other unknown diversions and barriers. Correct passage problems at these locations.

3. Investigate water temperature and agricultural drain water quality problems in lower Butte Creek.

4. Determine instream flow needs on Butte Creek by conducting an instream flow study.

5. Investigate alternative ways of supplying water to landowners: (1) routing a portion of State Water
Project deliveries from Thermalito Afterbay through Butte Creek via the Western Canal to
supplement transportation flows; (2) the possibility of trading off with PG&E, M&T Ranch, and
Parrot Ranch of West Branch of the Feather River water diverted into Butte Creek through the
DeSabla Power Plant; (3) supplementing creek flows with ground water; and (4) using the
Western Canal to supply water to landowners who have dams and removing existing dams where
possible. (The solutions should be done in conjunction with solution 1, above.)

Corrective SQlutiQns:

6. Critically evaluate the 11 unscreened diversiQns frQm Butte Creek. Install screens (or traps) or
take nQ actiQn, as apprQpriate fQr each IQcatiQn.

7. ImprQve existing ladders Qr CQnstruct new ladders at fQur dam IQcations as needed. Point FQur
Ranch and Adams EsquQn Dams shQuld be cQnsidered priority locations fQr alleviating passage
prQblems.

8. Undertake apprQpriate instream habitat restQratiQn work in lower Butte Creek, such as sediment
contrQI, riffle constructiQn, and revegetation Qf streambanks.

9. CQnstruct new fish ladders at the east-west structure and at Gilsizer Slough (Sutter Bypass
IQcatiQns). Improve the existing ladder at weir No.2 (Sutter Bypass IQcation).
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Estimated Cost

1. Water Rights and Use Investigation

2. Fish Passage Investigation and corrective actions - Butte Slough, Sutter Bypass

3. Water Quality Study

4. Instream Flow Study

5. Water transportation/power/pumping

6. Construct screens or fish traps, as appropriate

7. Construct new or modify existing fish ladders

8. Instream Habitat Improvements

Gravel restoration

Revegetation of streambanks

9. Construct new and modify existing fish ladders (Sutter Bypass)

Total Initial Costs

O&M Cost for ladders, screens
Spawning area restoration

Total Annual Costs

Estimated Benefits

$200,000

$100,000

$100,000

$150,000

Unknown

$500,000

$300,000

$100,000

$50,000

$100.000

$1,600,000

$80,000
$20.000

$100,000

Completing the nine actions should return the spring-run population to near its previous average of
about 4,000 fish annually and the fall run to 2,000 fish annually. Steelhead runs would be increased
by an unknown amount.

Potential Conflicts and Resolution

1. Diverters may oppose implementing the suggested improvements or accepting liability or O&M
costs. A reasonable plan will have to be negotiated between the irrigation districts, private
diverters, and responsible agencies.

2. Installing and maintaining fish screens will require consistent long-term funding and substantial
State agency involvement. Adequate funding and staffing must be available to DFG to cover
screen construction and future operation and maintenance costs.

3. Butte Creek is an extremely complex water delivery system. Maintaining adequate instream fishery
flows will require coordinated and skilled operation by cooperating water users. Extension of State
Watermaster Service into the lower reach of Butte Creek should be considered to fulfill these
management goals. Availability of State Watermaster Service to all of Butte Creek would require a
statutory adjudication of Butte Creek below Western Canal.
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4. The Central Valley Regional Water Quality Control Board has requirements for holding drain
water on rice fields to control the levels of herbicides in the Sacramento River. Conflicts exist
between recommended instream flows for fish and the need to regulate return flows to Butte
Creek. The timing of opening the Butte Slough outfall for fish passage may result in a similar
conflict. Open communication and cooperation between the concerned agencies and local waters
users (and among the agencies involved) is essential to identify these conflicts and minimize their
impacts to restoring the Butte Creek salmonid fishery. A thorough understanding of the entire
stream/irrigation system would evolve from a basin-wide investigation and would assist in resolving
these conflicts.

5. Sports clubs that receive water from Butte Creek (approximately 30,000 acres) provide some of
the most valuable wildlife habitat remaining in the Sacramento Valley. Rice culture along Butte
Creek is at the core of the area's agricultural economy. There is an inherent conflict between the
timing of the need for water among duck clubs, agriculture, and the anadromous fisheries in Butte
Creek. The seasonal flooding of duck clubs conflicts with the need for instream flows for spawning
fall-run salmon. Irrigation of rice fields overlaps with the need for transportation flows for both
spring-run adults and juvenile salmon in April and May. The process of sorting out water rights,
water use, and instream flow needs will be a long-term effort requiring the involvement of
irrigation districts, private landowners, and agency personnel. In reestablishing the salmon runs on
Butte Creek, efforts will have to be made by all concerned to balance the legitimate needs of
wildlife, agriculture, and fishery resources.

Implementation

Ladder construction and diversion trapping/screening should be carried out as soon as possible, under
the direction of DFG. To a large extent, actions taken will be based on site-specific needs mutually
acceptable to DFG and water users.

A cooperative effort between DWR, DFG, the State Water Resources Control Board, and local
irrigation districts will be required to assure proper water supply management of instream flows for fish
transportation. DWR is investigating the possibility of supplementing Butte Creek flows with Thermalito
Afterbay water, which will require the cooperation of the Western Canal Irrigation District.

DFG has already taken several steps to resolve fishery problems at White Mallard Dam and
Drumheller Slough. DFG would continue to take the lead in investigating and solving fisheries-related
problems on Butte Creek, with the assistance of DWR and SWRCB. Habitat-restoration items such as
gravel restoration and revegetation would be handled cooperatively between DFG and DWR. DWR,
DFG, and RWQCB would cooperate in establishing a water quality investigation/monitoring program.

Special Funding

DWR will perform a basin-wide water supply/use survey of the Butte Creek irrigation system. Similar
funding may be available from other agencies and local irrigation districts.
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14. Big Chico Creek

This culvert dam at Five Mile Recreation Area could provide flow management in Lindo Channel,
although fish passage should be improved just below the dam.
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Big Chico Creek

Purpose

The purpose of this action is to restore the Big Chico Creek salmonid fishery.

Background

The lower portions of Big Chico Creek, Lindo Channel, the Sycamore Diversion, and Mud Creek
have been modified by a U.S. Corps of Engineers' flood control project constructed in 1963. The
project starts at the Five Mile Recreation Area (where Lindo Channel separates from Big Chico
Creek) and ends at the Sacramento River below the confluence of Big Chico Creek, Mud Creek and
Lindo Channel (see following map).

Anadromous fish entering Big Chico Creek and Lindo Channel include spring- and fall-run chinook
salmon and steelhead trout. Spring-run fish were historically the main salmonid supported by Big
Chico Creek. In 1958, the spring run was estimated at 1,000 adults, although the average annual run
was probably less than one-half this amount during the 1950s and 1960s. Steelhead are thought to
have averaged around 150 returning adults during this same period. Recent estimates indicate only a
remnant spring-run chinook population, a depressed steelhead population, and a highly variable
spawning population of fall-run salmon.

Spring-run adults are interrupted in their upstream migration by flow reversals at the M&T Ranch
pumps, intermittent flows in Lindo Channel, poor fish passage at the One Mile Recreation Area, and
inadequate fish passage at Five Mile Culvert Dam and Iron Canyon in upper Bidwell Park. Fall-run
salmon have access to marginal spawning and rearing habitat in Big Chico Creek and Lindo Channel
below the Five Mile Recreation Area. In Lindo Channel, excellent spawning gravels are available, yet
inconsistent flow conditions preclude successful spawning in most years. Downstream migrating smolts
of both runs suffer substantial losses at diversions.

The Department of Fish and Game completed a major portion of a plan to restore the Chico Creek
anadromous fishery. The stream from Higgins Hole, the upstream limit of salmon migration, down to
Bear Hole below Iron Canyon, was chemically treated to remove competing nongame species in the
fall of 1986. This reach was restocked with steelhead trout and spring-run salmon fingerlings in 1987.
Studies show the survival of planted fish in upstream areas to be excellent. These fish are expected to
return in 1989.

The City of Chico has an active interest in solving fishery problems at One Mile and Five Mile pools.
The city and DFG constructed a sill to concentrate flows for migrating salmon and is testing the
removal of the dam during high flows to flush out accumulated gravels in One Mile pool. The city has
also agreed to remove gravel at Five Mile pool to control the flow into Lindo Channel. DFG plans to
evaluate the effectiveness of netting downstream migrants at the M&T pumps and transporting them to
the Sacramento River this spring.

Discussion

Restoring spring-run chinook and steelhead trout fisheries will require correcting migration problems
from the Sacramento River through upper Bidwell Park. Correcting migration problems in lower Big
Chico Creek and improving low-flow management of the Big Chico Creek system below the Five Mile
Recreation Area will improve the fall run. A major obstacle to restoring the fisheries in the Big Chico
Creek system is pumping from the lower creek during the critical juvenile out-migration period, April
through June.
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Lower Big Chico Creek Stream System

The following fishery and habitat related problems have been identified in the Big Chico Creek stream
system:

1. The M&T pumps located on Big Chico Creek near its confluence with the Sacramento River are
not presently screened. These pumps actually cause streamflow reversals during the critical
downstream out-migration period in approximately one out of four years. A 100 percent loss of
downstream migrants occurs during these periods of flow reversal. Further, adult spring-run
chinook migrating up the Sacramento River have difficulty locating the mouth of Big Chico Creek
when flows are reversed.

2 Passage for adult spring-run chinook and steelhead at the Five Mile Culvert Dam is poor under
low-flow conditions.

3. Gravel buildup behind the Five Mile flow control structures causes inconsistent distribution of
flows into Big Chico Creek and Lindo Channel. Periodic stranding of adult and juvenile salmonids
in Lindo Channel occurs. Spawning adults and outmigrating juveniles become stranded in Lindo
Channel because the flow split from Big Chico Creek is not managed for fishery needs.

4. The flashboard dam at the One Mile Recreation Area causes gravel and silt buildup in the
swimming area (Sycamore pool) above the dam. Removal of the material by the City of Chico
causes siltation of fall-run chinook spawning areas downstream of the dam. Removing the
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flashboards to flush the pool causes water to spill over the concrete apron rather than flow
through the fish ladder. This impedes migrating adult spring-run chinooks.

5. During low-flow conditions, spring-run salmon and steelhead cannot pass the fishway (partially
destroyed by a flood) at Iron Canyon. Instead, they must hold downstream, where migration is
delayed and poaching becomes a problem.

6. Flood maintenance and gravel-mining activities have eliminated streamside vegetation in areas of
Lindo Channel. This reduces habitat quality and increases stream temperatures.

7. Gravel mining and flood maintenance activities reduce gravel recruitment in Big Chico Creek and
Lindo Channel, causing depletion of spawning gravels and armoring of the channel below Five
Mile.

8. Reducing floodflows through lower Big Chico Creek prevents the natural reworking of existing
gravels. This results in compaction and siltation of the stream bottom.

9. Water quality in Big Chico Creek and Lindo Channel is degraded by cadmium, mercury, and
other metals in mine drainage from the upper watershed and by runoff from the Chico urban
area. The urban area runoff typically consists of residual petroleum compounds, pesticides, solid
pollutants, and other waste products which enter the creeks via storm drains.

Recommended Solutions

Item 1 below includes the need for a pre-project feasibility study. Item 2, development of a
comprehensive fisheries management plan, will require the completion of hydrologic and fisheries
studies. The rest of the recommended solutions are specific actions.

1. Install a culvert to provide gravity flow water from a screened intake on the Sacramento River to
a closed sump at the present M&T pump location. The advantages of such a system include:

a Pumps stay where they are safe from floods and possibly unstable river conditions.

b. Fish passage to and from Big Chico Creek would be guaranteed at all times.

c. A large bypass flow would exist at the screen.

d. An emergency gate could provide temporary connection of the sump to Chico Creek in case
of screen clogging.

e. A gate at the river end of the conduit could be closed as needed to prevent siltation during
floods.

A feasibility study that analyzes the location of the intake, size of the culvert, relative elevation of
pump intakes and river, possible siltation problems, costs for materials and installation, and
possible increased cost of pumping will be conducted before proceeding with implementation of
this recommended solution.

Other possible solutions for obtaining an alternative water source include: (1) relocate the M&T
pumps to the Sacramento River, (2) supplement during critical times with ground water pumping,
and (3) provide a conduit for the safe passage of Low-flow Chico Creek water and smolts to the
river. Each of these alternatives has significant engineering, cost, and environmental considerations
that make them less suitable than the recommended solution.
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An interim solution proposed by Fish and Game is to install a fish screen and trap on Big Chico
Creek upstream from the existing pumps. Trapped out-migrants will be trucked directly to the
Sacramento River. This procedure should reduce the loss of juvenile salmonids during low-flow
years, but it will not alleviate flow reversals which hinder migrating adults.

2. Develop a fisheries management plan for lower Big Chico Creek and Lindo Channel, emphasizing
proper flow management for fish during peak migration periods. The plan should indicate the
most beneficial flow allocation between Big Chico Creek and Lindo Channel for a variety of
needs. Analysis of the low-flow hydrology and studies of flow needs for fish in the lower creek
system will be needed to develop this plan.

Determine flood channel capacities within the Big Chico Creek, Lindo Channel, and Mud Creek
flood control system, and devise a management plan that meets both flood control and fishery
flow/habitat needs.

3. Build and operate control structures at Five Mile necessary to implement flow recommendations
developed in item 2, above. The Department of Water Resources has completed preliminary
engineering studies on the installation and operation of flow-control gates at both culvert dams.
Control gates will allow for the regulation of both low flows and floodflows in both Big Chico
Creek and Lindo Channel.

4. Redesign the One Mile Dam to allow for efficient silt removal and fish passage. (The City of
Chico is investigating a modified dam design.)

5. Investigate and repair, or replace, fish ladders at the Five Mile Culvert Dam and Iron Canyon.

6. Replant disturbed streambanks with appropriate native plant species.

7. Remove and screen the annual gravel buildup at the Five Mile location; return suitable spawning
gravels to the creek system immediately below this area.

8. Initiate a program to clean and restore stream gravel.

9. Incorporate a requirement into the Chico urban area drainage plan to integrate environmentally
appropriate techniques for removing solid sediments, foreign materials, and pollutants to maintain
good water quality in urban reaches of these creeks. Provide adequate monitoring and
enforcement of water quality standards.

Estimated Costs

1. Feasibility study of M&T pump intake relocation,
including preliminary engineering and design

Relocate and screen M&T pump intakes to the Sacramento River

2. Develop fisheries management plan

Study low-flow hydrology

Study of flow needs for fish

3. Modification of control structures at Five Mile location to regulate
flow split between Big Chico Creek and Lindo Channel
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4. Implement dam modification/new silt removal procedures at One Mile location

5. Evaluate and modify, or replace, fish ladders at Lindo Channel Culvert Dam
and Iron Canyon

6. Revegetate Lindo Channel

Total Initial Costs

7. Screen and return spawning gravels to creek system

8. Restore spawning gravels

9. Increased cost for water quality monitoring and enforcement

Total Annual Costs

Estimated Benefits

$50,000

$60,000

$30.000

$1,400,000

$20,000

$10,000

$10,000

$40,000

Removing obstacles to fish passage should restore spring-run chinook to an average of 1,000-2,000
and steelhead to 500 returning adults annually.

Enhancement of downstream habitat, including flow management between Big Chico Creek and Lindo
Channel, gravel replenishment, and further fisheries management, will greatly increase the spawning
success and survival of fall-run salmon, adding, on the average, 500 returning adults to the system.

Potential Conflicts and Resolution

1. A reasonable solution to fish losses at the M&T pumps is dependent on negotiations between
M&T Ranch and various agencies. The solution selected must be acceptable to M&T, as well as
the Reclamation Board, DFG, and the Corps of Engineers.

2. Implementing recommended actions and management items will have an impact on DFG's fishery
management goals, local planning, and State-mandated flood control responsibilities.
Recommendations should be integrated into DFG's Fishery Management Plan for Big Chico Creek
and coordinated with Butte County, the City of Chico, and DWR's Division of Flood
Management.

3. Because these streams flow through recreational and urban areas, public health and safety
considerations must be considered in any proposed alteration of flow regimes.

Implementation

DFG and DWR should seek a cooperative solution with the M&T Ranch to alleviate the problem of
flow reversals due to irrigation pumping from lower Big Chico Creek. The feasibility of using treated
effluent from the City of Chico should be considered to supplement the M&T Ranch supply. M&T
could cease or reduce pumping during brief periods.

The City of Chico is responsible for correcting problems at the One Mile location. The solution must
be acceptable to the Central Valley Regional Water Quality Control Board and will require the direct
involvement of DFG.
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Good habitat for salmon and steelhead remains in this reach of Big Chico Creek
near Bear Hole in Upper Bidwell Park.
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Studies are needed to perform engineering, design, construction, and operation of the control
structures (gates) on the Five Mile Culvert Dam. Change in the management of flows between Big
Chico Creek and Lindo Channel will require agreement among DWR, DFG, the City of Chico, and
Butte County. DWR has begun a hydrologic analysis of the Big Chico Creek system in relation to
fishery needs. DFG will conduct instream flow studies on Big Chico Creek and Lindo Channel.

DFG developed a fisheries management plan for Big Chico Creek and will continue to provide
leadership in restoring the anadromous fisheries. DFG will upgrade this plan after completion of
recommended hydrologic and flow needs studies. A local stream restoration group, Streaminders, has
already taken steps to restore fish and wildlife habitat along Lindo Channel and would be available as
a low-cost volunteer resource.

Special Funding

DWR initiated a hydrologic study of the lower stream system. Additional funding for flood channel
evaluation is anticipated. DWR Urban Streams Restoration Grant monies are supporting local
restoration efforts and are likely to continue.
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In three or four years, the tiny salmon fry above could return to the upper Sacramento River
as the 20-pound adult below.
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Sacramento River Fish Hatchery

Purpose

To help compensate for unmitigated losses of salmon and steelhead resulting from loss of natural
habitat by the construction of the CVP (Shasta, Keswick, Whiskeytown, and Red Bluff Diversion
Dams, and the Tehama-Colusa Canal).

Background

Construction of Shasta and Keswick Dams in the early 1940s caused the loss of about 50 percent of
the natural spawning and rearing habitat in the Sacramento River system. Coleman National Fish
Hatchery and several other mitigation features of the" Shasta Salvage Plan" were identified to mitigate
these losses, but by 1946 Coleman Hatchery and the Keswick trap were the only remaining elements
of the original salvage plan. These facilities were intended to support about one-third of the spring­
and fall-run chinook salmon displaced by Shasta Dam. However, it soon became obvious that the
spring-run could not be handled successfully at Coleman, and it became essentially a fall-run salmon
facility which rarely was used to capacity. The average number of eggs collected has been about 40
percent of the original goal. Current production goals are 12 million fall chinook smolts, 2 million
late-fall chinook smolts, and 1 million steelhead yearlings.

Construction of Whiskeytown Dam on Clear Creek in 1963 blocked most of the Clear Creek drainage
and reduced flows by 85 percent in the lower port,ions of the creek. The fishery release schedule from
Whiskeytown Dam has proven to be inadequate and, combined with extensive gravel mining and
sedimentation in the lower creek, has led to reduced salmon and steelhead populations in Clear
Creek.

Completion of Red Bluff Diversion Dam and the Tehama-Colusa Canal in 1966 caused additional fish
losses in the Sacramento River by inundating spawning and rearing habitat above the dam. In an
attempt to mitigate these losses, and to provide substantial fisheries enhancement, the Tehama-Colusa
Fish Facilities were constructed and operated for fall-run salmon spawning and rearing. After nearly
20 years, operation of the fish facilities ceased in October 1988 due to many unresolvable problems.

Discussion

The fishery losses caused by all of these projects collectively cannot be fully compensated by Coleman
Hatchery and increased natural production below the dams through habitat restoration. Thus the
remaining fishery losses should be compensated by additional hatchery production in the upper river.

Potential Solutions

Four potential solutions were considered:

1. Enlarge Coleman National Fish Hatchery. This was rejected because of insufficient suitable water,
continuing disease problems, and temperature problems. Coleman Hatchery needs major
rehabilitation just to meet its current production goals; it does not seem prudent to consider
expansion. (See Action Item under "Coleman National Fish Hatchery").
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Chinook salmon eggs develop into yolk sac fry in about a month.
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2. Develop the privately owned, abandoned Buckhorn Trout Hatchery near Anderson. This was
rejected because of inadequate water supply, difficulty in collecting returning adults, and general
disrepair of the facility.

3. Construct a hatchery on Clear Creek below Whiskeytown Dam. Although a hatchery on Clear
Creek has potential to produce steelhead and some races of salmon, it was not recommended at
this time for the following reasons: (a) there is inadequate land available for a large hatchery
immediately below Whiskeytown Dam, (b) the McCormick-Saeltzer Dam and fish ladder several
miles downstream has a lengthy history of fish passage problems, (c) a pipeline several miles long
to serve water to a hatchery located below McCormick-Saeltzer Dam would be expensive.
However, a small steelhead hatchery should be considered in conjunction with the Clear Creek
restoration program when it is implemented.

4. Construct a new hatchery on the Sacramento River below Keswick Dam. This option appears to
have significant advantages over the other alternatives. These include: (a) an adequate cold water
supply can be obtained from either Keswick Dam, or the Clear Creek-Spring Creek Diversion, or
both: (b) adequate land is available: and (c) the hatchery could support winter-run salmon
without handling or transportation to another site. Therefore, this is the recommended solution.

Recommended Solution

Construct a hatchery on the Sacramento River below Keswick Dam with a capacity up to 33,000 adult
salmon and 5,000 steelhead. Based on the experience at Coleman Hatchery, this would require
production up to 22 million salmon smolts and 3.3 million steelhead smolts.

Estimated Costs

------

Estimated Benefits

Capital cost of hatchery

Annual O&M cost for hatchery

$ 25 million

$1.5 million

Assuming about 0.5 percent of the salmon and steelhead smolts released would return to the fishery,
the Sacramento River Hatchery could contribute about 110,000 adult salmon and 16,500 steelhead to
the fisheries.

Potential Conflicts and Resolution

Increased hatchery production may conflict with the Advisory Council goal to emphasize natural
production. Hatcheries are known to depress natural stocks by encouraging increased angling pressure
on the wild fish, and by reducing genetic diversity and the ability of fish to survive in the wild. This
problem can be reduced by balancing hatchery production with maximum feasible restoration of
natural habitat.

Implementation

Since the purpose of the Sacramento River Hatchery would be to restore part of the unmitigated
damage from construction of several features of the CVP, this action would be implemented by the
federal government through the Bureau of Reclamation and/or the Fish and Wildlife Service. This
action should not be implemented until all items emphasizing natural production are completed and
restoration goals are met.
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The single-purpose channels of the Tehama-Colusa fish facilities extend south
from the Tehama-Colusa Canal near Red Bluff.
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Tehama-Colusa Fish Facilities

Purpose

The purpose of this action is to resolve fishery mitigation and enhancement issues associated with clos­
ing the Tehama-Colusa Fish Facilities (TCFF).

Background

The Tehama-Colusa Canal and Red Bluff Diversion Dam (RBDD) were authorized in 1950 as fea­
tures of the Sacramento River Division, Central Valley Project, for California. The primary purpose of
the project is to provide water for irrigation in Tehama, Glenn, Colusa, and Yolo Counties. The U.S.
Bureau of Reclamation, working with the U. S. Fish and Wildlife Service and the California Depart­
ment of Fish and Game, incorporated artificial spawning channels for salmon into project planning.
The channels are integrated with the irrigation canal system and were built (spawning facilities were
completed in July 1971) to mitigate the loss of 3,000 adult fall-run chinook salmon that had used
natural spawning areas inundated by RBDD. Also, as part of the Bureau's project justification, the
facility was designed to provide spawning habitat for 37,000 adult fall chinook salmon. Additional arti­
ficial spawning habitat for Stony and Thomes Creeks was planned and designed to accommodate
15,000 and 5,000 adult salmon, respectively, but was never built. Current thinking is that this was
fortunate, due to high water temperatures and various other problems. Thus, the project was expected
to enhance (i.e. increase) the number of adult salmon returning to the upper Sacramento River by
54,000.

The fish facility, operated by the U.S. Fish and Wildlife Service, consists of a large 3.25-mile-long,
dual-purpose spawning channel and two smaller i-mile-long spawning channels. Water is provided to
the spawning channels through the headwork at RBDD. Since the fall of 1986, the spawning channels
have been inoperable because the gates at RBDD hav~ been raised during the nonirrigation season to
facilitate winter chinook passage at the dam. In 1985, the lower 1,000 feet of each single-purpose
channel was converted into juvenile salmon rearing fadlities to raise a portion of Coleman National
Fish Hatchery production (approximately 1 million fisl}) over the summer months, with the goal of
achieving an increased survival rate by releasing larger-sized fish.

Discussion

During the 1980s, the Fisheries Assistance Office of the U.S. Fish and Wildlife Service conducted
evaluations of factors limiting fish production at TCFP. Those studies revealed numerous problems
associated with achieving maximum fish production in the spawning channels. While the spawning
channels could meet the intended mitigation goals, there are recognized problems meeting the en­
hancement goals. The problems include: water temperatures too high for successful spawning and egg
incubation, lack of a firm water supply to operate the :hannels for fish production (primarily due to
constraints on releasing water back to the river), adverse hydraulic conditions that create poor condi­
tions for spawning, ineffective screens to exclude predatory fish and to retain fish produced in the
spa\\oning channel, aquatic weed growth which complicates the screening problems, inability of return­
ing adults to home back to the channels, and conflicts with minimum flow requirements in the Sacra­
mento River. Also, when the facility was experimentally used for summer rearing, uncontrollable fish
diseases resulted.
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16. Tehama-Colusa Fish FacUlties

The cost to correct the major deficiencies (high water temperatures, inadequate year-round flows, ad­
verse hydraulic conditions, and frequent disease problems) could exceed $100 million, so fixing the
TCFF is viewed as impractical. Despite the recommendations and good faith effort put forth by the
Department of Fish and Game and the Fish and Wildlife Service during the early design stage, the
idea must now be recognized for what it is, an idea which seemed to have great attractiveness and
potential, but one that unfortunately didn't work. Fish production activities have been temporarily sus­
pended at the TCFF until 1993 in response to an agreement between the Bureau and the Fish and
Wildlife Service.

Recommended Solutions

It is recommended that alternative means of meeting the mitigation and enhancement requirements of
RBDD and TCFF be developed and implemented. A combination of the following actions may be
necessary to achieve the mitigation goal of 3,000 adult salmon and the enhancement goal of 54,000
adult salmon:

1. Restore main stem Sacramento River spawning habitat to support 24,000 adult chinook salmon
(refer to Action Item under "Upper Main Stem Sacramento River Spawning Gravel Restoration").

2. Increase hatchery production by constructing a new hatchery below Keswick Dam to maintain
33,000 adult fall chinook salmon (refer to Action Item under "Sacramento River Fish Hatchery").

Estimated Costs

1. Spawning gravel restoration (spawning habitat for 24,000 adult chinook salmon). This would be
funded as part of the Action Item under "Upper Main Stem Sacramento River Spawning Gravel
Restoration. "

2. Sacramento River Hatchery near Keswick (capacity of 22 million chinook salmon smolts). Costs
for this action are shown in the Action Item under "Sacramento River Fish Hatchery."

Estimated Benefits

Implementing these actions will produce 57,000 adult chinook spawners in the upper Sacramento
River and contribute about 110,000 adult salmon to the commercial and sport fisheries. These fish are
also included in the benefits for the other actions, described above.

Potential Conflicts and Resolution

The Bureau of Reclamation's position is that the enhan~ement goals of the TCFF (54,000 salmon)
are simply a potential benefit foregone if the facility cannot be operated successfully, with no legal
obligation for replacement. The mitigation responsibility (3,000 salmon) cannot be met during those
years when the RBDD gates are opened to facilitate passage for winter-run salmon. However, if fish
passage problems at RBDD can be resolved, then the gates can remain closed year-round and mitiga­
tion probably can be met with relatively minor modifications of the TCFF.

Increased hatchery production may conflict with the goal of emphasizing natural production. Hatcher­
ies are known to depress natural stocks by encouraging increased angling pressure on the wild fish,
and by reducing genetic diversity and the ability of fish to survive in the wild. This problem can be
reduced by balancing mitigation resulting from increased hatchery production with maximum restora­
tion of natural habitat.
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Implementation

The Bureau of Reclamation and/or the Fish and Wildlife Service should jointly implement the pro­
posed actions through additional congressional authorization and appropriation.

A Department of Fish and Game aide checks a Sacramento River chinook salmon for readiness
to spawn in the Tehama-Colusa Fish Facility.
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17. Bank Stabilization

New rock work (at bottom of photo) joins old at this S'acramento River bank stabilization site.
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17. Bank Stabll1zatlon

Bank Stabilization

Purpose

The purpose of this action is to restore and maintain habitat for juvenile salmon at areas impacted by
bank stabilization.

Background

Studies conducted by the Department of Fish and Game and the Fish and Wildlife Service have
shown that near-shore habitat adjacent to conventional bank protection areas (riprap) supports 80-90
percent less use by juvenile salmon than do nearby natural bank areas. These studies indicate that
significant numbers of juvenile salmon are found in the outside bends where bank stabilization work is
usually conducted, although these areas may not be the primary rearing habitat for juvenile salmon.
Conventional bank protection typically changes the near-shore habitat from eroding earth to rock
riprap, which adversely affects the salmon habitat in these areas. The relative importance of outside
banks for salmon habitat may vary within different reaches of the river, depending on the availability
of more suitable habitat, such as snags, island bars, point bars, and on the life stages of salmon
present. In some reaches, the river may function primarily as a migration route, with only limited
rearing.

Extensive bank stabilization work from Chico Landing (river mile 194) downstream is needed to
protect the Sacramento River Flood Control Project (SRFCP). Some of this work is needed in the
important spawning and rearing areas upstream from Ord Ferry (river mile 184). There is no active
bank stabilization project in the Chico Landing to Red Bluff reach of the river (river miles 194-244),
since the project has been halted as required by a jeopardy opinion issued by the Fish and Wildlife
Service to avoid damaging habitat of the threatened valley elderberry longhorn beetle. A number of
ongoing studies have been funded by the Corps of Engineers to evaluate impacts and develop potential
mitigation measures. These measures usually consist of some physical modification to standard rock
revetment intended to create desirable rearing conditions for juvenile salmon. However, these
measures must be compatible with the structural integrity of the bank stabilization work, which limits
the type of measures that can be incorporated.

At the request of the Corps, the National Fishery Research Center of the Fish and Wildlife Service in
Seattle, Washington, has initiated a study to comprehensively evaluate the total rearing habitat in the
river and to estimate the impact of proposed bank protp.ction on this habitat. Previous studies have
been limited to assessing the reduction in habitat at eroding banks on outside bends, and have not
addressed impacts on the total river environment, or the overall impacts on juvenile salmon. During
the first year, the Research Center will conduct a review of existing information, determine whether a
study can be designed to assess these objectives, and offer recommendations for further study, if
feasible.

Discussion

Valuable rearing habitat for juvenile salmon exists in the Sacramento River below Red Bluff (river
mile 243). Proposed bank protection work has the potential for removing a portion of the available
rearing habitat in this area. Potential mitigation methods have been developed and others are under
study. Existing fish habitat is an integral part of the river system and should be maintained.
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17. Bank Stablllzation

Potential Solutions
Three approaches to resolving these issues are presented below.

1. Determine the overall impacts of bank stabilization un the total juvenile salmon habitat in the
river and the specific impacts on the numbers of smalts produced.

a. The study being conducted by the National Fishery Research Center may identify the research
needed to provide the desired answers.

2. Continue to develop and evaluate means of physically creating rearing habitat in conjunction with
standard bank stabilization work. Many of these me..lsures are appropriate only at specific
locations on large rivers like the Sacramento. One problem with most of these measures is the
lack of ways to evaluate their efficiency in replacing salmon rearing habitat. Additional
information is needed to determine the most cost-effective measures.

a. Grayel-Coyered Riprap: This measure consists of covering riprap with river-run gravel of the
proper size to fill interstitial spaces in the quarry rock. The objective is to reduce turbulent flow
along the surface of the rock and to provide conditions similar to natural gravel bars.

b. Fish Slopes: With this technique, a 5: 1 slope covered with river-run gravel is constructed in a
standard 2: 1 or 3: 1 bank protection site at a specific elevation to ensure use by juvenile
salmon during out-migration and rearing periods The objective is to create conditions similar
to natural gravel bars. However, its utility is limited to a narrow range of flows.

c. 6: 1 Bank SIQpe: This measure would consist of constructing the entire bank protection work at
a 6: 1 slope and covering with small gravel to fill interstitial spaces. The objective is to create
conditions similar to natural gravel bars that would provide rearing habitat at a wide range of flows.

d. WQQdy Structure: This alternative would replace woody structure normally found in and along
natural banks. It would entail the placement of tree tops, logs, and similar natural or manmade
materials in and along the near-shore zone of riprap. These materials would be embedded in
the rock work or cabled/chained to suitable structures along the shoreline. The objective would
be to replace in-water cover used by juvenile salmon.

e. Artificial Structures: This technique would consist of placing artificial structures in the rock riprap.
They would be designed to simulate natural cover. These structures could be eel-like grass made
of plastic anchored in the rocks. An alternative approach would be structures shaped like tree
limbs and anchored in the rock to simulate tree~ or shrubs overhanging the water.

f. GrQins and Jetties: This technique involves the construction of a variety of measures intended
to create flow and habitat conditions suitable for juvenile salmon along standard riprap banks.
A simple example of this approach would be the construction of a series of groins spaced 50
feet apart, built perpendicular to the bank, and protruding into the river. The intent of this
technique is to create low-velocity habitat adjacent to backwater areas. A form of this
technique called "fish groins" is planned for the 1988 bank protection work. These groins
consist of piles of rock laid on top ofstandard rock revetment, placed to create desired flow
distribution patterns over the normal summer low range.

g. Placement Qf BQulders: This alternative involves the placement of large boulders in the near-shore
zone adjacent to bank protection works. This m'~asure was implemented at river mile 241.0 R. As
with other measures, the intent is to create low-flow habitat adjacent to backwater areas.

h. Other Nonhabitat Techniques: Replacement of salmon affected by bank stabilization could be
provided by a hatchery or by capturing and trucking affected fish to the Delta, thus increasing
overall salmon production to offset the losses.
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3. Develop alternative approaches to traditional bank stabilization.

a. Palisades: This bank stabilization technique is an example of an alternative to standard rock
revetment. A pilot project was recently installed at Woodson Bridge State Recreation Area
(river mile 218.6 L) as an experiment and is currently being evaluated. A second palisades site
is planned for construction in the Butte Basin area and will also contribute to the evaluation.
This technique consists of a series of metal pilings placed perpendicular to the flow at regular
intervals, with nylon mesh stretched between them. Because this technique causes woody debris
and silt to accumulate and eventually provides a place for vegetation to root, increased shade,
shelter, and food production are provided, thus increasing rearing habitat.

b. Limited Meander Zone Concept: This approach would define a meander zone for the river
within certain prescribed limits. It would be greater than that envisioned under a comprehen­
sive channel stabilization plan, but less than the historic meander zone of the river. Bank pro­
tection would not be constructed until the limits of this zone were reached. This would allow
riparian vegetation to develop naturally along the river banks, thus providing shade and insects
to rearing fish. Vegetation toppled into the river by erosion would provide additional shelter.

c. Iowa Vanes: These are small, double-curved, flow-training devices that are designed to modify
river currents and reduce sediment movement away from outside banks. Their double-curved
shape and rounded nose minimize down-wash and local bed scour. Installation along the outer
banks of a river produces patterns of current and sediment transport that reduce erosive attack
and undermining of the bank. In short, Iowa vanes reduce the velocity and erosive power of
the flowing stream along the outer bank.

Special mitigation measures should be taken to ensure that future bank protection work does not destroy a portion of the
available rearing habitat of the Sacramento River.
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Recommended Solutions

1. Continue development and evaluation of methods to modify riprap to replace rearing habitat values.

2. Complete evaluation of the palisades technique.

3. Continue funding research efforts addressing 'rearing habitat/riprap relationships. This will provide the
best available information to resolve the controversy surrounding the impact of bank protection on
salmon-rearing habitat.

4. Implement a limited meander zone concept (see "A Comprehensive Management Plan for the
Sacramento River Riparian System").

5. Design and construct measures that will provide rearing habitat in future bank protection work.

6. Develop ways to determine the efficiency and cost effectiveness of these measures.

Estimated Costs

1. Develop and evaluate mitigation measures.

2. Evaluate palisades.

3. Fund research effort (two additional years).

$ 20,000/yr

$120,000

$ 60,000

4. Develop and implement a limited meander zone between Chico Landing and Red Bluff. Its cost is
defined in the Action Item under "A Comprehensive Management Plan for the Sacramento River
Riparian System."

5. Incorporate mitigation measures into riprap, $3-0/linear foot more than the normal construction cost
of approximately $225/linear foot.

Estimated Benefits

The overall objective of the recommended solutioQs is to improve rearing habitat, while continuing to
evaluate alternatives to standard bank protection. Benefits to the salmon and steelhead fishery would
be improved instream habitat. Depending on the alternatives chosen, riparian wildlife habitat,
including habitat for endangered species, could also be improved significantly. However, at present,
there are no means to quantify these benefits, and they can be described only subjectively.

Potential Conflicts and Resolution

Incorporating mitigation methods into riprap work could affect the structural stability of completed
bank stabilization sites.' Problems with structural integrity can be resolved by site-specific engineering
review prior to construction.

Resolution of potential conflicts related to a limited meander zone is discussed in the Action Item
under "A Comprehensive Management Plan for the Sacramento River Riparian System."

Implementation

Implementation of the recommended solutions would be accomplished through existing programs
currently addressing bank erosion and stabilization and natural resource protection along the
Sacramento River. Lead agencies would be the Corps of Engineers, the State Resources Agency, and
the Fish and Wildlife Service.
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18. Battle Creek

Battle Creek

Purpose

The purpose of this action is to restore naturally reproducing anadromous fish populations in Battle
Creek upstream from Coleman National Fish Hatchery.

Background

Historically, Battle Creek must be considered one of the most important chinook salmon-spawning
streams. Stone (1897) referred to Battle Creek as "the most extraordinary and prolific place for
collecting quinnat salmon eggs yet known." Rutter (1907) considered Battle Creek the most important
salmon stream of the Sacramento-San Joaquin basin, and Clark (1929) called it one of the more
"celebrated salmon stream(s) in the state."

Human activities, including hydroelectric power development and the operation of a sequence of fish
hatcheries, have seriously reduced the annual runs of naturally reproducing salmon and steelhead in
Battle Creek.

Hydroelectric development began on Battle Creek with the construction of Volta Powerhouse by
Keswick Electric Power Company in 1901. This was followed by South and Inskip Powerhouses in
1910 and Coleman Powerhouse in 1911. This system of powerhouses was acquired by Pacific Gas and
Electric Company (PG&E) in 1919. The project initially was licensed by the Federal Power
Commission in 1932 and relicense:d in 1976 for a period of 50 years. Volta II Powerhouse was
constructed in 1980.

The Battle Creek Project (FERC No. 1121) consists of five powerhouses (Volta, Volta II, South,
Inskip, and Coleman), two storage reservoirs (North Battle Creek and McCumber), three forebays
(Grace, Nora, and Coleman), three diversions on North Fork Battle Creek, (North Battle Creek
Feeder, Wildcat, and Eagle Canyon), three diversions on South Fork Battle Creek (South, Inskip,
and Coleman), numerous tributary diversions, and a network of some 20 canals, ditches, flumes, and
pipelines (see following map).

The first fish hatchery was established on Battle Creek by the California Fish Commission in 1895,
with the U. S. Fish Commission assuming responsibility in 1896. Initially, eggs were hatched at the
State's Mt. Shasta Hatchery or the U. S. Fish Commission's Baird Hatchery on the McCloud River.
In 1913, the Battle Creek Hatchery began on-site hatching of eggs and, because of declining runs in
Battle Creek, began planting a portion of the hatch back into Battle Creek. The Battle Creek
Hatchery was abandoned in 1944, following the construction of the present Coleman National Fish
Hatchery upstream on Battle Creek. The Coleman Hatchery's primary function is to provide partial
mitigation for impacts of the Central Valley Project's Shasta Dam on chinook salmon and steelhead
trout populations in the upper Sacramento River.

There are no run counts available on Battle Creek prior to the development cited above. However,
some estimates can be made based on early information. Thomas R. Payne and Associates (1988)
calculated a minimal fall-run size of over 37,500 fish in 1905 from an egg take of over 56.5 million,
using an estimate of 6,000 eggs per female and three males to every female. This type of calculation
underestimates actual run size, since it doesn't include fish spawning naturally in the stream.

There was also a "large" but unquantified spring run in Battle Creek (U. S. Commission of Fish and
Fisheries, 1904).
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In the 1970s, Battle Creek fall-run salmon runs averaged just over 7,000 fish, with averages of 3,700
returning to the hatchery and 3,300 spawning naturally in Battle Creek downstream from the hatchery.
The U. S. Fish and Wildlife Service did not allow spawning upstream of the hatchery during this
period. Due to recent changes in basin-wide fishery management and improvements in hatchery
management and operations, fall chinook runs in Battle Creek averaged 25,000 in the 1980s, with a
peak return of 41,000 in 1985. During that year, approximately 13,000 fish spawned in Battle Creek
downstream from Coleman Hatchery, over 16,000 were spawned at the hatchery, and nearly 12,000
were released above the hatchery to spawn naturally in the habitat available in Battle Creek. Limited
observations indicate only a small portion (less than 10 percent) of the fish released above the
hatchery spawned successfully, based on counts of live and dead fish during two surveys.

There is good potential for increasing anadromous fish production in the upper Sacramento River
drainage by fully utilizing the spawning and rearing habitat available in Battle Creek. During the
period 1984-87, excess fall spawners returned to Coleman Hatchery and were allowed to spawn in the
stream above the hatchery weir. PG&E cooperated by providing some additional water for spawning
and rearing flows in excess of that required by the license. For the near term, the company has also
agreed to coordinate, to the greatest extent possible, its canal maintenance and repair operations to
provide extra flow needed to benefit fall-run salmon migration and spawning.

The restoration potential for other runs of chinook salmon may be limited by stream temperatures.
This potential will be evaluated by studies now under way.
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Discussion

The two human factors cited above, hydroelectric power development and hatchery operation, have
together reduced the natural spawning of salmon and steelhead trout in Battle Creek. Salmon once
spawned in Battle Creek as far upstream as Bailey Creek on the North Fork and above South
Diversion Dam on the South Fork (as indicated by the presence of fish ladders on all project dams
downstream from these points). However, recent surveys as part of the Department of Fish and
Game's instream flow study indicate there may be a natural barrier to anadromous fish migration
about 300 yards below Eagle Canyon Diversion Dam. Additional study at higher flows will be done
this winter to confirm this.

For the past several decades at least, natural spawning generally has been limited to the area
downstream from Coleman National Fish Hatchery. Because of the hatchery's mitigation requirements,
combined with the depressed Battle Creek returns, Vlrtually all of the fall-run and late-faIl-run
chinook salmon and steelhead trout that reach the hatchery are spawned artificially. Some spring-run
fish pass the Coleman Hatchery weir when its ladder is operating or during floodflows, but the extent
of this population and its spawning success is unknown.

As noted above, recent changes in hatchery operations and changes in basin-wide fishery management
to emphasize restoring salmon and steelhead runs in the upper Sacramento River resulted in improved
salmon returns to Battle Creek. Steelhead runs remain at critically low levels. The increase in natural
reproduction in the stream, however, is limited by available habitat in Battle Creek upstream from
Coleman Powerhouse (located approximately 1.5 miles above the hatchery). This habitat limitation is
a result of operating the Battle Creek Project.

Several specific operations affect spawning:

1. Power diversions reduce the amount of water available to provide spawning, holding, and rearing
habitat in the affected reaches of Battle Creek. Required minimum bypass flows are only 3 cubic
feet per second at North Fork diversions and 5 cfs at South Fork diversions. The average annual
discharge of Battle Creek for 25 years, ending in 1986, was 533 cfs (records of the U. S.
Geological Survey), with a range of 52 to 24,300 cfs. This characterizes the amount of flow
historically in the stream and available for spawning and rearing purposes.

2. Power diversions reduce flows which indirectly increase temperature to levels adverse to salmonid
survival. This is particularly true in South Fork Battle Creek.

3. Project diversions are unscreened, which removes naturally spawned fish produced above these
diversions.

4. Available spawning habitat may be further limited by the practice at some project diversions of
removing gravel that is deposited behind diversion dams and accumulates at the head of diversion
ditches.

In 1988, the Department of Fish and Game contracted with Thomas R. Payne and Associates, a
biological consulting firm, to conduct a $150,000 study of the Battle Creek fisheries and determine
how the operations of the hatchery and the hydro project relate to any restoration efforts which may
be proposed. The study report, with recommendations for PG&E and Coleman Hatchery operational
charges to accommodate fishery restoration, is expected to be completed in July 1990.
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Recommended Solutions

Interim

1. Continue to release fall-run salmon to Battle Crt<ek upstream from Coleman Hatchery on an
as-available basis, depending on total returns of Iish to the hatchery (Le., fish in excess of the
number needed to fulfill mitigation requirements).

2. Continue to seek flow augmentations from PG&E as necessary to accommodate upstream fish
releases.

3. Complete the Battle Creek Fisheries Study contracted to consultant Thomas R. Payne and
Associates.

4. Evaluate the spawning success and production of fall-run salmon spawning upstream from
Coleman Hatchery that occurs under present prac..tices.

Long-Term

5. In consultation with the U. S. Fish and Wildlife Service and National Marine Fisheries Service,
develop an anadromous fish management plan for Battle Creek which addresses upstream natural
spawning restoration, as well as the operation of Coleman National Fish Hatchery. A portion of
the salmon and steelhead runs at the hatchery shuuld be released upstream, and the relative
contribution of hatchery and upstream natural production should be assessed.

6. Initiate negotiations with PG&E to implement restoration measures identified through the Battle
Creek Fisheries Study. Such measures are expected to include:

a. Increase and stabilization of bypass flow releases from project diversions.

b. Installation of fish screens at project diversions on Battle Creek.

c. Modification, if necessary, of the practice of removing gravel which accumulates behind project dams
with a schedule for releasing trapped gravels through sluice gates in the dams during high flows.

7. In the event that PG&E is not receptive to the needed changes in project operations, petition the
Federal Energy Regulatory Commission (FERC) to correct the environmental problems created by
the project.

8. Evaluate any restoration efforts that may be implemented and determine success. Identify any
changes in facilities or practices that may be necessary.

Estimated Costs

1. Solutions 1 through 5

2. Solution 6a (reduced power generation)

3. Solution 6b (six fish screens)

4. Solutions 6c, 7, and 8

Already implemented or no definable cost

To be determined

$2,000,000

No definable cost
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Estimated Benefits

An accurate estimate of benefits will not be available until the instream flow study and fisheries
management plan are completed. Earlier surveys by Department of Fish and Game biologists indicated
that spawning habitat upstream from Coleman Hatchery may be in the order of 15-30 percent of that
available downstream from the hatchery.

Potential Conflicts and Resolution

1. PG&E may be unwilling to substantially increase bypass flows. If such increases are necessary to utilize
the potential habitat, the fishery agencies will need to petition FERC for the necessary changes.

2. Large numbers of natural spawners migrating upstream from Coleman Hatchery may exacerbate
disease problems at the hatchery. Coleman plans to develop full water sterilization, but no time
schedule has been developed nor funding committed.

3. Implementation of this plan may conflict with the mitigation requirements of Coleman National Fish
Hatchery. Agreement on any proposal will require negotiation between the management agencies.

Implementation

1. Using the results of the studies described above, initiate the FERC relicensing process to seek
appropriate modification of the Battle Creek Project.

2. Implement provisions of the Battle Creek fishery management plan relating to operation of Coleman
National Fish Hatchery in conjunction with n~tural spawning above the hatchery.

Special Funding

Some corrective measures, such as increased streamflows and installing and operating fish screens,
would be the responsibility of PG&E. The fisheries study is being conducted by the Department of
Fish and Game with funds allocated through the Stream Restoration Program (AB 723). Detailed
evaluations of existing supplemental spawning and future restoration efforts will require additional
funds.
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19. Cottonwood Creek

Cottonwood Creek presently supports a sizable fall run of chinook salmon, but its fishery habitat is threatened by
numerous gravel mining proposals. An existing gravel operation extracts about 110, 000 cubic yards

of creekbed material each year.
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Cottonwood Creek

Purpose

The purpose of this action is to improve the salmon and steelhead production in Cottonwood Creek,
Shasta and Tehama Counties.

Background

Several problems have contributed to reduced salmon and steelhead populations of Cottonwood
Creek. These include flows that can be too high or too low, high water temperatures, siltation, gravel
mining, a lack of good spawning areas, and armoring ryf gravel beds.

Flows in Cottonwood Creek respond quickly to rainfall. If rain comes too late in the fall, upstream
migrating salmon and steelhead are delayed. If rains come early and flows are not sustained, fish are
attracted to spawning areas that are later dewatered, thus destroying the eggs. When low flows· occur
in the late spring, downstream migrations of young salmon and steelhead are blocked or impeded by
excessively high water temperatures that kill young fish. Low flows also increase exposure of young
fish to predators. Low flows and high temperatures during the spring months may also impede or
prevent upstream migration of adult spring-run salmon to summer holding areas.

Flows that are too high typically occur during the winter or early spring months. Very high flows
destroy habitat by erosion or sedimentation. They also destroy redds and kill developing eggs, alevins,
and young fry.

Siltation has a variety of adverse impacts on fish habitat, ranging from reducing basic stream
productivity to specific impacts on spawning success and fry survival. Silt comes from many sources,
some natural, but many a result of poor land-use practices. These sources include timber harvest and
road-building activities on private and National Forest lands in the upper drainage, overgrazing, fires,
and extensive land clearing in the foothill and valley areas.

Salmon spawning areas in the lower reaches of Cottonwood Creek have been degraded in various
ways. Some areas are entirely covered with sand and silt, others are compacted with sediments or by
armoring during flood flows. Armoring results when usable-size gravel is washed away during floods,
leaving rocks and boulders too large for salmon to move. Sedimentation locks the gravel together so
salmon cannot dig redds, and reduces inter-gravel oxygen so that eggs deposited in the gravel do not
survive.

Gravel mining has occurred for many years on Cottonwood Creek. It damages spawning areas in the
creek and reduces the recruitment of spawning gravels to the Sacramento River. One major instream
gravel extraction project is presently operating in Cottonwood Creek below the Interstate Highway 5
bridge, and five use permit applications have been sub!nitted to Tehama County for projects upstream
from the 1-5 bridge.

Discussion

Cottonwood Creek supports significant runs of fall- and late fall-run chinook salmon and a small run
of steelhead and spring-chinook salmon. Resident rainbow trout and brown trout occur in the upper
tributaries. Fall-run chinook salmon, the most numerous of the three runs, migrate into Cottonwood
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Creek from October through December. These fish usually spawn in the lower reaches of Cottonwood
Creek, but are known to ascend the South, Middle, and North Forks for considerable distances whe~

flow conditions are favorable. The Department of Fish and Game estimates the average annual
fall-run chinook salmon at 3,600 fish, although there is great annual variability in this number due to
variations in flow and other factors.

Late fall-run salmon enter and spawn in Cottonwood Creek from January through March. They
generally migrate further upstream than fall-run salmon and spawn in the main stem and lower
reaches of the North Fork, Middle Fork, and South Fork. Observations are limited, but about 300
late-fall chinook salmon are thought to spawn in Cottonwood Creek annually.

Spring-run chinook salmon enter Cottonwood Creek during the spring months and migrate to the
headwaters of the South and Middle Forks during April, May, and June. They spend the summer in
deep pools which provide cool water temperatures and protective cover. Spawning occurs in the early
fall. The two primary holding areas are the South Fork above Maple Gulch, and Beegum Creek, a
tributary to the Middle Fork. No recent estimates of spring-run populations are available; however,
past runs averaged about 500 salmon. Today there is likely to be only a remnant population.

Steelhead trout enter Cottonwood Creek during late fall or early winter and spawn during the winter
or spring months. The upper reaches of the Middle Fork, Beegum Creek, and the South Fork
provide spawning and nursery areas for these fish. Young steelhead spend from one to three years in
fresh water before migrating to the ocean. The current population of steelhead spawners is probably
only a few hundred fish.

Potential Solutions

Improyed Spawning Areas:

1. Rip and clean, or reconstruct important salmon spawning areas.

2. Improve land management practices on private and National Forest lands in the Cottonwood
Creek basin.

Control Grayel Mining:

3. Coordinate and monitor gravel mining activities carefully with appropriate resource and regulating
agencies to incorporate fish habitat improvement with these activities as a condition of mining
(e.g., use spawning-size gravel from Cottonwood Creek to replenish Sacramento River gravels).

4. Reduce or eliminate gravel mining that affects important spawning and rearing areas of tributaries
by county zoning ordinance and/or State legislation. Shasta County has a gravel mining ordinance
that helps protect critical salmon spawning areas. Similar protection has been enacted by Tehama
County to protect critical spawning habitat.

Cooler Temperatures:

5. Long-term measures to further improve water temperatures include establishing land use
management to protect riparian vegetation along the streams and developing programs to restore
lost riparian vegetation.

Recommended Solutions

1. Rip and clean, or reconstruct important salmon spawning riffles on the South Fork Cottonwood
Creek below Dippingvat Dam site, and on lower Cottonwood Creek below the South Fork.
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19. Cottonwood Creek

2. Implement improved land management practices on private and National Forest lands, and adopt
stronger grading and road building ordinances to control erosion.

3. Restrict or eliminate gravel mining in important spawning areas by county zoning and/or State
legislation.

4. Incorporate fish habitat improvement into all future gravel extraction permits.

5. Protect and restore riparian vegetation along stream channels and develop programs to maintain
streamside vegetation.

Estimated Costs

1. Rip and clean existing and potential riffles on Cottonwood Creek

2. Construct spawning areas on lower Cottonwood Creek

3. The costs for regulatory changes, increased coordination, and efforts
to improve land use practices and protect
riparian habitat and gravel resources

Total Initial Costs

Total Annual Costs

Estimated Benefits

$100,000

$300,000

Unknown

$400,000

Unknown

The overall objective of these proposed actions is to restore fall and spring-run chinook salmon and
steelhead populations in Cottonwood Creek to the levels observed in the early 1960s (about 4,400
salmon and 1,000 steelhead).

Potential Conflicts and Resolution

The Department of Water Resources is currently studying the Dippingvat-Schoenfield Reservoir project
with possible construction sometime after the year 2000. If constructed, the Dippingvat-Schoenfield
project could provide substantial fishery, water supply, and flood control benefits. However, it is not
proposed as a recommended solution to Cottonwood fishery problems because considerable planning,
coordination, and reformulation would be required to include fishery enhancement as a primary
project purpose. Major dams and reservoirs on South Fork Cottonwood and Red Bank Creeks could
cause significant fishery and environmental benefits or detriments, depending on how the projects are
operated. Any detrimental impacts must be evaluated thoroughly and properly mitigated.

Restricting or eliminating gravel mining on Cottonwood Creek would have significant local economic
impacts. These could be reduced by mining gravel terraces not directly feeding Cottonwood Creek, by
mining only nonspawning-size gravels and by mining gravels from streams that do not support
anadromous fish.

Implementation

Most of the riffle cleaning and restoration proposals could be carried out by DFG and/or DWR under
interagency agreements. The Fish and Wildlife Service and Tehama and Shasta Counties should
strengthen land use regulations that protect fishery habitat and riparian vegetation.
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20. Lower Sacramento River Temperature

Lower Sacramento River Temperature - Colusa Drain

Purpose

The purpose of this action is to increase survival of emigrating salmon smolts through the lower
Sacramento River and Delta by decreasing water temperatures in late April through June.

Background

Water temperatures in the lower Sacramento River below Knights Landing during May and June can
exceed 70 degrees F, temperatures detrimental to salmon smolts. The majority of salmon smolts
generally emigrate from the upper Sacramento River in May and early June. High water temperature
has been implicated in the decline of the upper Sacramento River chinook salmon runs. The Colusa
Drain is a major contributor of warm water to the Sacramento during this period. Flows in the Colusa
Drain occasionally exceed 2,000 second-feet with water temperatures over 80 degrees F.

Discussion

The U.S. Corps of Engineers studied solutions to the flooding problems of the lower Colusa Drain.
Their reconnaissance report, dated June 1968, included a project to take Colusa Drain flows south
into the Yolo Bypass channels by deepening and wide~ing the Knights Landing Ridge Cut, an existing
channel that now takes some Colusa Drain water south for irrigation in the bypass (see map).
Improvements to the Ridge Cut and Yolo Bypass channels were estimated to cost $810,000 in 1968,
which would be about $3 million, updated to 1988 cost levels.

Construction of this added channel capacity would allow routing of the warm Colusa Drain flows into
the Yolo Bypass. which returns to the Sacramento River just upstream from Rio Vista. Emigrating
smolts would thus have cooler water in about 40 miles of the Sacramento River, but would still have
to deal with this warm water for about 10 miles before reaching Suisun Bay. Agricultural diversions
from the bypass should reduce the volume reaching the river and thus reduce warming in this last 10
miles.

Another potential solution to the warm water problem is to increase the flows of colder water. Two
possibilities exist: (1) large increases into the Feather River from Oroville, or (2) smaller flow
increases from Nimbus Dam to the American River. These possibilities. especially the latter. would be
substantially more feasible if the Colusa Drain flows were rerouted. A feasibility study is needed to
determine the viability of these solutions.

Recommended Solutions

1. Investigate the feasibility of rerouting Colusa Drain flows from late April through June into the Yolo
Bypass by constructing a larger Knights Landing Ridge Cut and improving the Bypass channels.

2. Investigate the feasibility of lowering Sacramento River water temperatures to 65 degrees F or less by
increasing flows in late April through June in the American and/or Feather Rivers.
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Estimated Costs

1. Feasibility study

2. Construction of an enlarged ridge cut and bypass channels

3. Restructuring flow releases in the rivers

Estimated Benefits

Total Initial Costs

Total Annual Costs

$300,000

$3,000,000

Unknown

$3,300,000

Unknown

A solution to this temperature problem would reduce temperature-related mortality of spring- and
fall-run salmon smolts in the Sacramento River below Knights Landing. Removal of Colusa Drain
flows alone will probably not eliminate the temperature problems, but may allow reoperation of
existing projects to achieve temperature goals.

Potential Conflicts and Resolution

The restructuring of flow releases to achieve temperatt:ce goals will involve power, water conservation,
and Delta water diversion considerations. Water rights to the Colusa Drain water may be contested.
An intensive study will be needed to resolve these conflicts.

Implementation

The Corps of Engineers could be the planning and construction agency with nonfederal funding by a
combination of local flood control agencies and State tisheries conservation funding. The U.S. Bureau
of Reclamation and/or State Department of Water Resources should conduct a more comprehensive
investigation which would look at the benefits of rerouting Colusa Drain flows as part of an overall
study of potential ways to reduce lower Sacramento River water temperatures.
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APPENDIX A

UPPER SACRAMENTO RIVER ADVISORY COUNCIL AND ACTION TEAM

Organization

Butte County

Colusa County

Glenn County

Shasta County

Sutter County

Tehama County

Corps of Engineers

u. S. Fish & Wildlife Service

u. S. Forest Service

Bureau of Land Management

National Marine Fisheries Serv.

Bureau of Reclamation

Dept. of Fish and Game

Department of Forestry

Department of Food & Ag.

Department of Water Resources

The Reclamation Board
(Dept. of Water Res.)

State Lands Commission

State Water Resources
Control Board

Wildlife Conservation Board

Sacramento River Water
Contractors Assoc.

(Commercial Fishing)

(Sport Fishing)

(General Wildlife
and Conservation)

(County Government)

Project Manager

Council Member

Jane Dolan, Supvsr. (916) 891-2830

William Waite, Supvsr. (916) 458-2101 or 438-2700

George (Fred) Pride, Supvsr. (916) 934-3364

Bob Bosworth, Supvsr. (916) 225-5557 (Chair)

Roger Chandler, Supvsr. (916) 741-7100

Burt Bundy, Supvsr. (916) 527-4655

Col. Jack A. LeCuyer (916) 551-2005

Gary Edwards, Regional Director (503) 231-6118
Dave Riley (Alternate) (503) 231-ti150

Paul Barker, Reg. Forester (415) 556-4310
Randy Long (Alternate)

Richard Johnson, Deputy State Dir. (916) 978-4720

Charles Fullerton (213) 514-6196

David Houston (916) 978-5135

Peter Bontadelli, Director (916) 445-3535
ATSS 485-3535

Robert Malain ATSS 442-2459

John Repanich (916) 824-2752

David Kennedy, Dir. (916) 445-6582 ATSS 485-6582
Bob Potter (Alternate) 445-3081 ATSS 485-3081

Ray Barsch, General Mgr.(916) 44j-9454
ATSS 485-9454

Dwight Sanders (916) 322-7827
ATSS 492-7827

Danny Walsh, Member (916) 445-0922
ATSS 485-0922

W. John Schmidt, Exec. Officer (n6) 445-8448
(Vice Chair) ATSS 485-8448

Michael A. Catino (916) 446-0197

Mel Dodgin, Pacific Coast Fed.of Fishermen's Assoc's
(916) 635-6458

Claude Warden (415) 934-0201

Daniel Taylor, Reg. Rep.
National Audubon Society

Janet Nicholas, Supervisor Sonoma ~ounty

(707) 935-0194 or 527-2241

Edwin Barnes (916) 527-6530 ATSS 446-2321
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Action Ieam Member

Bill Turpin (916) 538-7601

Len Heist (916) 458-4527

Fred Pride (916) 968-5117 (home)

Larry Preston (916) 225-5571

James Howard (916) 673-5561

George Robson (Chair) (916) 527-2200

Fred Kindel (916) 551-1857
Mike Welsh - Alt. (916) 551-1861

Dave Vogel (916) 527-3043

Dean Carrier (916) 623-2121

Mark Morse (916) 246-5325

Jim Bybee (707) 578-7513

Ken Lentz (916) 978-4923

Gary Stacey, Region I (Vice Chair)
(916) 225-2371 AISS 442-2371

Robert Malain (916) 225-2459

John Repanich

Ralph Hinton (916) 527-6530
ATSS 446-2263

Jake Angel (916) 445-9457
AISS 485-9457

Diana Jacobs (916) 445-5034
ATSS 485-5034

Wendy Johnston, Regional Bd. Member
(916) 241-8008 (work)
(916) 241-4422 (home)
Robert Lewis,Alt. (916) 225-2045
ATSS 442-2052

Jim Sarro, Chief Land Agent
(916) 324-7913 ATSS 454-7913

Bob Clark (916) 934-8881
Ben Pennock (Alternate)

Mel Dodgin

Claude Warden

Daniel Taylor (916) 481-5332

Janet Nicholas



APPENDIX B

TEXT OF SENATE BILL 1086

Senate Bill No. 1086

CHAPTER 885

An act to add Article 4.5 (commencing with Section 1385) to Chap­
ter 4 of Division 2 of, and to add and repeal Chapter 4.5 (commenc­
ing with Section 14(0) of Division 2 of, the Fish and Game Code,
relating to the Upper Sacramento Ri"er Fisheries and Riparian Habi­
tat, and making an appropriation therefor.

[Approved by Governor September 18, 1986. Filed with
Secretary of State September 18, 1986.]

LEGISLATIVE COUNSEL'S DIGEST

SB 1086, Nielsen. Upper Sacramento River: fisheries and riparian
habitat.

(1) Under the Wildlife Conservation Law of 1947, the Wildlife
Conse~vation Board may authorize the Department of Fish and
Game to acquire real property for the benefit of wildlife.

This bill would require the board by January 1, 1988, to inventory
the lands along the upper Sacramento River, as described, to identify
and determine the priority of those lands that are valuable to fish and
wildlife. The bill would prescribe related matters.

(2) Existing law does not provide for an Upper Sacramento River
Fisheries and Riparian Habitat Advisory Council.

This bill would create that council composed of specified
members, and would require the advisory council to develop, for
submission to the Legislature, the Upper Sacramento River Fisheries
and Riparian Habitat Management Plan to provide for the
protection, restoration, and enhancement of fish and riparian habitat
and associated wildlife for the area between the Feather River and
Keswick Dam. The bill would pro~ide for an action team with
specified members to develop proposed plan elements. The bill
would specify related requiremel1ts for preparation of the
management plan. The bill would r~quire the advisory council to
submit the management plan to the Legislature by January 1, 1989.
These provisions of the bill would be repealed on January 1, 1989.

(3) The bill would appropriate $250,000 from the California
Environmental License Plate Fund, with $150,000 to the Wildlife
Conservation Board for the inventory and $100,000 to the Secretary
of the Resources Agency for the preparation of the management
plan.

Appropriation: yes.

The people of the State of CaliforniB do enact as follows:

SECTION 1. Article 4.5 (comm~ncing with Section 1385) is
added to Chapter 4 of Division 2 of the Fish and Game Code, to read:
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Article 4.5. Lands Inventory

1385. For the purposes of this artide, "upper Sacramento River"
means the Sacramento River upstream from the confluence with the
Feather River and downstream fron, Keswick Dam.

1386. The board shall, not later than January 1, 1988, inventory,
or cause to be inventoried, the lands along the upper Sacramento
River to identify and determine the ?riority of those lands that are
valuable to fish and wildlife. The inventorv shall be conducted so as
to provide information needed to m~ke e~aluations pursuant to this
chapter.

1387. The inventory made under this article shall take special
efforts to identify lands that provide any of the following:

(a) A source of salmon spawning gravels, or lands that are
otherwise important to anadromous and resident fisheries.

(b) Habitat for rare, threatened, and endangered species.
(c) Riparian habitat or an opportunity for reestablishment of

riparian habitat.
1388. The board shall also make '.\ preliminary identification of

potential willing sellers in the invenTory made under this article.
SEC. 2. Chapter 4.5 (commencinK with Section 1400) is added to

Division 2 of the Fish and Game Code, to read:

CHAPTER 4.5. UPPER SACRAMENTO RIVER FISHERIES AND
RIPARIAN HABITAT MANAGEMENT PLAN

1400. The Legislature hereby finds and declares as follows:
(a) The Sacramento River system has tremendous social,

environmental, and economic value to the people of California for
many consumptive and nonconsumptive beneficial purposes. The
Sacramento River system provides water for agricultural, municipal,
and industrial uses, and for hydroelectric power, recreation, and
navigation.

(b) The Sacramento River system is the state's largest producer of
salmon, striped bass, sturgeon, and shad. It is also a major source of
steelhead and other game fish and the source of water for much of
the migratory bird population of the Pacific Flyway. It is essential
that these values be protected.

(c) Various human and natural causes have contributed to
substantial reductions in various anadromous fish populations in the
Sacramento River system.

(d) Lack of a comprehensive management plan for the
Sacramento River Basin has resulted m independent actions that pit
some beneficial uses of water against others, thereby causing strong
competition among competing water users.

(e) A comprehensive Upper Sacramento River Fisheries and
Riparian Habitat Management Plan is needed to develop
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informution to provide for the protection, enhancement, and
restoration of fish and riparian habitat and associated wildlife, as part
of the orderly development of the water resources of the Sacramento
River Basin for all beneficial purposes.

1401. As used in the chapter:
(a) "Advisory council" means the Upper Sacramento River

Fisheries and Riparian Hubitat Advisory Council created pursuant to
Section 1402.

(b) "Action team" means the Upper Sacramento River Fisheries
and Riparian Habitat Action Team created pursuant to Section 1403.

(c) "Management plan" means the Upper Sacramento River
Fisheries and Riparian Habitat Manflgement Plan prepared pursuant
to this c~lapter.

1402. The Upper Sacramento River Fisheries and Riparian
Habitat Advisory Council is hereby created consisting of the
following members:

(a) The Director of Fish and Game, the Director of Water
Resources, a designee of the State Lands Commission, a designee of
the Chairperson of the State Water Resources Control Board, a
designee of the Wildlife Conservation Board, and a designee of the
Chairperson of the State Reclamation Board.

(b) The Director of the Mid-Pacific Region of the United States
Bureau of Reclamation; the Sacramento District Engineer for the
United States Army Corps of Engineers; the Regional Director,
Region 1, for the United States Fish and Wildlife Service; the
Regional Forester, Region 5, for the United States Forest Service; the
State Director, California State Office, United States Bureau of Land
Management; and the Regional Director, Region 3, for the National
Marine Fisheries Service; provided that the foregoing federal
officials agree to serve on the advisory council.

(c) One member of the board of supervisors, selected by the
board of supervisors, from each of the following counties: Butte,
Colusa, Glenn, Shasta, Sutter, and Tehama, provided that the county
designates a board member to serve on the advisory council.

(d) Three persons, appointed by the Director of Fish and Game,
who shall represent, respectively, commercial fishermen,
recreational fishermen, and general wildlife and conservation
interests. The Director of Fish and Game shall also appoint a
representative of county government from a county not represented
pursuant to subdivision (c) which contains a commercial fishing
industry dependent on the upper Sacramento River. This person
shall represent the commercial fishing industry interests of the San
Francisco Bay area and north coast.

(e) One person, appointed by the Director of Forestry, who shall
represent commercial timber operators.

(f) One person, appointed by the Director of Food and
Agriculture, who shall represent agricultural interests and is a
riparian landowner.
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(g) A representative of the Sacramento River Water Contractors
Association, provided that the representative agrees to serve on the
advisory council.

1403.' The Upper Sacramento River Fisheries and Riparian
Habitat Action Team shall consist of one person designated by each
melnber of the advisory council, except that the Chairperson of the
California Regional Water Qualitv Control Board for the Central
Valley Region shall designate one member and the Chairperson of
the State Water Resources Control Board shall not designate a
member and except that the members of the advisory council
appointed pursuant to subdivisions (d), (e), and (f) of Section 1402
shall themselves serve on the action team.

·1404. The advisory council and the action team shall each select
a chairperson from its members by majority vote.

1405. Members of the advisory council and the action team shall
serve without compensation.

1406. The advisory council shall develop the Upper Sacramento
River Fisheries and Riparian Habitat Management Plan, including a
proposed implementation program, for submission to the
Legislature. The management plan shall provide for the protection,
restoration, and enhanceJnent of fish and riparian habitat and
associated wildlife. The management plan shall establish a series of
priority actions with specified tittle frames, estimated costs and
benefits, and proposed funding sources.

The action team and the advisory council shall consider and may
incorporate into the management plan, where feasible, the findings
and recommendations of studies cunducted by the Department of
Water Resources pursuant to Section 238 of the Water Code.

1407. The area of study of the management plan shall be the
Sacramento River and tributary streams, and associated riparian
habitat, upstream from the confluence with the Feather River and
downstream from Keswick Dam.

1408. The action team shall serve as a working group to develop
proposed plan elements. The action team shall submit its
recommendations to the advisory council for its review and approval.
The advisory council shall be responsible for the management plan
submitted to the Legislature.

1409. The Secretary of the Resources Agency shall appoint a
project manager to supervise plan preparation and to coordinate
activities of the advisory council and the action team.

1410. The advisory council shall hold at least two public hearings
in separate counties within the area of study prior to final approval
of the management plan. The action team shall hold at least one
workshop, open to the public, in each of the counties represented on
the advisory council pursuant to subdivision (c) of Section 1402.

1411. The advisory council shall submit the management plan,
including a proposed implementation program, to the Legislature
not later than January 1, 1989.
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1412. This chapter shall not delay or preclude any current,
pending, planned, or proposed fisheries and wildlife protection
enhanceInent, restoration, or acquisition activities or bank
protection, flood control, irrigation, or other management activities
along the upper Sacramento River.

1413. This chapter shall remain in effect only until January 1,
1989, and as of that date is repealed, unless a later enacted statute,
which is enacted before January 1, 1989, repeals or extends that date.

SEC. 3. The sum of two hundred fifty thousand dollars ($250,000)
is hereby appropriated from the California Environmental License
Plate Fund for expenditure in accordance with the following
schedule:

(a) One hundred fifty thousand dollars ($150,000) to the Wildlife
Conservation Board for the purposes of Article 4.5 (commencing
with Section 1385) of Chapter 4 of Division 2 of the Fish and Game
Code.

(b) One hundred thousand dollars ($100,000) to the Secretary of
the Resources Agency for preparation of the Upper Sacramento
River Fisheries and Riparian Habitat Management Plan pursuant to
Chapter 4.5 (commencing with Section 1400) of Division 2 of the
Fish and Game Code.

o
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APPENDIX D

SUMMARY OF SACRAMENTO RIVER RIPARIAN ATLAS

Senate Bill 1086 required the Wildlife Conservation Board (WCB) to inventory the lands along the
Sacramento River between the town of Verona and Keswick Dam near Redding and to identify and
determine the priority of lands valuable to fish and wildlife. The Sacramento River Riparian Atlas
summarizes this survey of important wildlife, fish, and plant habitat and provides this information on a
series of aerial photographs. It was prepared for WCB by the Nongame Heritage Program of the
California Department of Fish and Game.

The primary purpose of the Atlas is to provide current information to the Upper Sacramento River
Fisheries and Riparian Habitat Advisory Council, the group that SB 1086 charged with responsibility
for preparing a "management plan [that] shall providt: for the protection, restoration, and
enhancement of fish and riparian habitat and associated wildlife."

Copies of the Atlas can be found in public libraries in the counties along the river, and individual
copies may be obtained, while supplies last, from the Wildlife Conservation Board, 1416 Ninth Street,
Sacramento, CA 95814.

"
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