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| NTRODUCT| ON

Sal non and steel head runs in the upper Sacranmento Ri ver have experienced
severe declines during the last thirty years. Above the confluence of the
Sacranento and Feather rivers, the Sacramento's sal non nunbers have fallen
from spawni ng runs of about 400,000 fish per year that were common in the
1950s to |l ess than 100,000 today. The average steelhead run thirty years
ago was 20,000, but in recent years it has been less than half that

nunber. This precipitous decline nmust be reversed and the fishery
restored.

The deteriorating condition of the fishery is of mmjor concern to the
comercial fishing industry, sports fishermen, the tourist industry, and a
wi de range of economic and public interests that benefit from and who
share in the responsibility for the perpetuation of this unique and

i rrepl aceabl e resource.

The annual val ue of the commercial king sal non ocean catch off California is

approximately $40 million, of which 35% conmes fromthe upper Sacranmento. The
sal non and steel head sport fishing industry contributes additional tens of
mllions of dollars to the California econonmy each year, including many
mllions to hard-pressed | ocal econonies. The United States Bureau of

Recl amation recently estinmated that the conbi ned sport and comrerci al val ue
of the upper Sacramento River salnon fishery may be as high as $86 nillion
annual ly. In short, the upper Sacranento fishery is a mjor economc
resource.

At the same tinme, the value of salnmon and steel head in California goes beyond
its contribution to the econonmy. The fighting qualities of these fish are so
great that fishermen often will travel hundreds, and sonetines thousands, of
mles just for the chance to catch one. The fishery thus provides much needed
enjoynent and recreation for thousands, the additional value of which cannot
be measured in dollars alone. Perhaps because of their heroic life cycle
that inpels themto travel thousands of mles in the ocean and then return to
the rivers of their birth, salnmon and steel head inspire wonder, and even awe,
in fishermen and non-fishermen alike. W in California will be poorer in
much nore than economic ternms if we allow this source of inspiration and
enjoynent to dwi ndl e and eventual |y perish.

Some of the causes of the decline of the fishery in the upper Sacranento,
such as Delta diversions and an intensive ocean harvest, lie outside the
upper river. But in the last two decades the fishery has declined
dramatically in the upper Sacranmento while it has remained relatively
constant in the Feather River and has inproved in the American River. This
provi des strong evidence that many of the causes of decline of the upper
river fishery are to be found in the upper Sacramento itself. This advisory
committee was appointed by the Director of the California Departnent of Fish
and Gane to identify those causes and to nake recomendati ons for the
restoration of the fishery.

There is little question but that one of the nmgjor causes, and perhaps the
singl e nost inportant cause, of the decline of salnon and steel head in the
upper Sacranento has been the Red Bl uff Diversion Dam which adversely
affects both adult and juvenile fish. Qur first report therefore deals
primarily with the Diversion Damand its related facilities. Subsequent
reports will consider other causes of the decline and will include further
recommendations for inproving the fishery.



RED BLUFF DI VERSI ON DAM

Di version Dam Facilities

The Red Bl uff Diversion Dam diverts water fromthe Sacramento River at Red
Bluff into the Tehama-Col usa Canal and into the Corning Canal Punping Plant.
In 1952, when the project was in the planning stage, the California
Departnent of Fish and Gane in its coments to the Secretary of the Interior
warned that the project could block upstream nmigrants, could cause the | oss
of downstream migrants into the canals, and would result in the |oss of
spawni ng ground both above and bel ow the project. The United States Fish and
Wldlife Service, however, concluded that the project would have a negligible
effect on the fishery. Construction of the project was conpleted by the
United States Bureau of Reclamation in 1964 and operation of the project
began in 1966.

The Diversion Damis a gravity damwith a length of 752 feet and a hei ght of
78 feet. Water is controlled by eleven gates, each 60 feet wi de and 18 feet
hi gh, which can be raised fromthe top to permt water to flow underneath.
Each gate can be operated independently fromthe others. Gate 11 at the west
end of the damis operated automatically to carry debris away fromthe

headwor ks.

A fishway with fish counting equi pment (closed circuit television) is

| ocated on each of the dam abutnents and a fish trapping device is

i ncorporated in the east fishway. The headworks of the Tehama- Col usa
Canal, situated near the west abutment, is affixed with a | ouver-type fish
screen. Except during flood periods, downstreamrel eases fromthe dam are
made by partially raising one or nore gates so that flows pass underneath.
Sonme additional flow past the damis provided by the operation of the

fi shways.

Public facilities include a salmon view ng plaza, an information center
overl ooki ng the east fishway, and boat | aunching ranps above and bel ow t he
dam Canpgrounds and a picnic area al so are provided.

Upstream M gration Probl ens

Four runs or races of chinook (king) salnon mgrate past the Red Bl uff

Di versi on Dam each year: fall, late-fall, winter, and spring. Fall-run

sal non migrate past Red Bluff from July through Decenber and spawn fromearly
Sept enber through Decenber. Late-fall-run salnon pass Red Bluff fromlate
Oct ober or Novenber through early April and spawn fromearly January through
early April. Wnter-run sal non pass Red Bluff froml|ate Decenber or early
January through md-July and spawn from m d-April through m d-July. Spring-
run salnon mgrate past Red Bluff fromearly April through early October and
spawn from m d- August through early October. Since the construction of the
di version damthe size of all these runs has decreased. It also is apparent
there has been a significant change in the distribution of fall-run sal non
above and bel ow the dam Between 1966 and 1978, average annual popul ations
of fall-run salnmon utilizing the Sacramento River system upstream from Red
Bl uf f declined by 80,400 fish, while the nunmber spawni ng bet ween Red Bl uff
and the mouth of Big Chico Creek downstream i ncreased by 44,000 —a net
decrease of 36,400 above Red Bl uff.
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Evi dence supporting the premi se that sal non are del ayed at the dam and
that some drift back downstream was provided by a study conducted by the
Department of Fish and Game and the Bureau of Reclamation. The use of
radi o tagged sal non denonstrated that del ay bel ow the damranged from1l to
40 days and that over 26% of the fish never ascended the fishways and
backed off downstream The study also indicated that delay tinme increased
with flow increases and suggested this may be related to the way the dam
is operated at higher flows. Renmmi ni ng downstream fromthe damis highly
detrinental to winter-run and spring-run sal non since they spawn during
peri ods when water tenperatures in this reach of the river are often

I ethal to incubating eggs.

Because timng is inportant to successful sal non spawning, fish whose passage
upstreamis del ayed but not bl ocked may not spawn successful ly.

There have been no studies to determne if adult steel head are del ayed or

bl ocked by the dam but these sal nonids al so appear to be seriously affected.
Fi sh | adder counts show a continued decline in the size of the runs from
17,000 in 1967 to 2,300 in 1981

The ability of the fish to find and use the fishways is greatly dininished by
the manner in which the gates at the dam are operated. This situation is
especially harnful at the west fishway where gate 11 is used to flush trash
fromthe Tehama- Col usa Canal headworks. The large flow through this gate
obscures the fishway flow and hinders fish passage. Reverse flows often
result fromthe high velocity and turbul ence of water flow ng under the
gates. Confused, disoriented salnon are commonly observed i mmedi ately bel ow

t he dam

An additional hazard to upstream nmigrants was di scovered recently by divers
i nspecting the fish screen bypass outlet. They found the carcasses of-
several sal mon which had becone trapped in the bypass term nal box. Wile

| osses here appear to be small they are cause for concern

Downstream M grati on Probl ens

In 1975, the California Departnent of Fish and Gane initiated a study to find
out if |osses were occurring anong fingerling salnon mgrating downstream
past the diversion dam and specifically if passing under a dam gate was
harnmful to fingerlings. It was a cooperative study involving the U S. Fish
and Wldlife Service, through Col eman National Fish Hatchery, and the U S.
Bureau of Reclanation. The project involved rel easi ng groups of marked
fingerling sal non over a three-year period at sites two niles above and one-
quarter mle bel ow the dam and above and bel ow gates 10 and 11. Recoveries
of marked fingerlings in the | ower Sacranmento River and marked adults in the
ocean sport and comrercial fisheries as well as in the spawni ng stock surveys
were used to neasure the relative survival of salnon rel eased at different

| ocations. Based on limted data, the Departnment of Fish and Gane estimates
that the diversion dam has caused nortalities of from12 million to 32
mllion fingerlings per year

Al t hough data from sonme el enments of the study lend thenselves to differing
interpretations, there is undisputed evidence that survival of hatchery
produced fingerling salnon is enhanced by rel easing these fish bel ow the
dam



Squawfi sh predation in Red Bluff Lake and i mmedi ately bel ow t he dam appears
to be one of the reasons for poorer survival of fingerlings released upstream
fromthe dam Likew se, these predators probably take a significant toll of
naturally produced fingerlings fromupstream spawni ng areas. Other conditions
whi ch may adversely influence downstream nmigrants are the physical effects
upon fish passing under the dam gates, |eakage of fish through the | ouver
fish screens and passage of fish through the bypass system It alsois
theorized that lighting at the damincreases nocturnal predation

Little is known about the effect of the dam on downstream ni grant yearling

st eel head rel eased at Col enan Hat chery. However, between 1973 and 1977 the
Department of Fish and Gane, in cooperation with California Kam oops, Inc.
and the U S. Fish and Wldlife Service, conducted a study to find out if

| osses were occurring among Col eman Hat chery-reared yearling steel head

m grati ng downstream past the diversion dam Yearling steel head fromthree
consecutive brood years were marked and rel eased in equal nunbers in Battle
Creek at Col eman Hatchery and in the Sacranmento River one-quarter nmle
downstream from Red Bl uff Diversion Dam Concl usions: 36% nore adult

steel head returned to the hatchery and 42% nore to Red Bl uff Diversion Dam
fromthe yearlings rel eased one-quarter nile below the dam The Departnent
of Fish and Gane and the U.S. Fish and Wldlife Service are not in conplete
agreenent as to the significance of these results, because the same fin mark
had to be used on all three brood years. O her evidence of adverse effects of
the diversion dam on steelhead runs is that prior to the construction of the
dam rel eases of marked yearling steel head at Princeton, 60 ml|es downstream
from Red Bluff, produced excellent returns to the river as well as to the
hat chery.

FI SH FACI LI TI ES

Mtigation Facilities - Single Purpose Channe

Red Bl uff Diversion Daminpounds a | ake approximtely 3 miles |long inundating
Sacranento River gravel riffles which supported sonme 3,000 spawni ng sal non
annual ly before the dam was constructed. To try to mitigate this loss, a
man- made spawni ng channel concept was selected in |ieu of a hatchery by
representatives of the U S. Fish and Wldlife Service, Department of Fish and
Game and U.S. Bureau of Reclamation. The rationale for this decision was the
reported success of channels el sewhere on the Pacific Coast, a preference for
nat ural spawni ng over hatchery production and the possibility of avoiding the
Sacranento River Chinook Di sease which was ranpant at nearby Col eman

Hat chery.

The nmitigation facility, known as the Single Purpose Channels, was first
operated in 1971-72. It consists of two connecting parallel channels, each
one mle long containing gravel thought to be of preferred quality and depth
for sal mon spawning (Figure 2). Suitable water velocity for spawning also is
provi ded. Downstream fromthe spawni ng area, flows pass through a fish
conveyance channel into Coyote Creek and thence into the Sacramento River.

An el ectronic counting facility at the | ower end of the two channels permts
an eval uation of production. Equipnment also is provided for selecting adults
to be used in the facility. The original plan, later nodified, was to

i ntroduce adult salnon into the spawning area for a period of four years by
trappi ng and transporting fish from Red Bluff Diversion Dam After that it
was expected that fish honming to the facility via Coyote Creek woul d popul ate
t he channel annually.
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Si ngl e Purpose Channel Operation and Probl enms

The U. S. Fish and WIdlife Service states that in the ten years the

Si ngl e Purpose Channel System has been in operation, the goal of
mtigating the loss of spawning area in the river has been net. VWile it
is true that the channels provide spawni ng habitat equivalent to that

i nundated by the reservoir, it is now obvious that the original goal of
mtigating only the loss of that spawning habitat is grossly inadequate
to conpensate for all of the |osses caused by the project.

The two channel s al so have suffered from operati onal problens, the nobst
serious of which is that the spawni ng gravel has beconme heavily bl anketed
with sedi ment. Because of this, the channels were not utilized in 1982 and
sal mon entering Coyote Creek were allowed to nove on into the Dual Purpose
Canal that |inks the Single Purpose Channels with the Sacranento River.

Cl eaning the two Single Purpose Channels by | oosening the gravel and flushing
the fine sedinent into Coyote Creek and the Sacramento River is presently
prohi bited by the Regional Water Quality Control Board. A cleaning project in
the "dry" with special equipnment is planned prior to the 1983 spawni ng
season. Problens with the two spawni ng channel s include high turbidity which
causes premature out-mgration of fingerlings and makes it extrenely
difficult to estimte the nunber of fingerlings produced in the channel
Several spawning channels in California and el sewhere have been abandoned
because of simlar operational problens.

The Departnent of Fish and Gane takes the position that the channels or a
portion of the channels would be better utilized if converted to rearing
ponds to raise surplus fingerlings from Col eman Hatchery to a |larger size and
to hold what would otherwi se be premature out-m grants. Plans prepared by the
Department for construction of holding and rearing facilities at the Single
Pur pose Channel s have not been inpl enented because of |ack of funds.

Enhancenment Facilities - Dual Purpose Cana

Funds for sal nbn enhancement in connection with the Tehana- Col usa Cana
project were provided by Congressional appropriation. Facilities to achieve
this enhancenent are incorporated in a 3.25-mle-long section of the facility
known as the Dual Purpose Canal. After studies indicated that expected water
velocity and depth would be in a range acceptable to spawni ng sal non, the
bottom of the canal was lined with 30 inches of spawning gravel. This
provided 1.6 mllion square feet of spawning habitat expected to accommpdate
about 26, 000 sal non.

The facilities include a gravel cleaner to flush fine sedinent fromthe
spawni ng beds during a time when sal non or incubating eggs would not be

af fected and drum screens at the |lower end of the spawning area. These
screens are designed to direct salnon fingerlings into the Single Purpose
Channel s system enroute to the Sacramento River. A yet to be conpleted

el ectronic counting facility was planned to eval uate production in the Dua
Purpose Canal. As with the Single Purpose Channel, fish trapped at the Red
Bl uff Diversion Damwere to be introduced into the Dual Purpose Canal for a
limted nunber of years to develop a run that returned to the spawning
channel via Coyote Creek.



Dual Purpose Canal Operations and Problens

The antici pated enhancenent provided by the Dual Purpose Canal has never been
achieved. To date the canal has been used experinentally with small nunbers
of salmon to identify problens and seek solutions. Due to hydraulic design
deficiencies, the nost critical problemis that water velocities are too | ow
for sal non spawning. During the non-irrigation season the physica
limtation of returning the canal flow to the Sacranmento River prevents

i ncreasing the water velocity by increasing the flow In addition
irregularities in the gravel bed reduce the area avail able for spawning,
while the accunul ati on of al gae presents a mmi ntenance problem Another
difficulty is the | eakage of salnon fingerlings through the |ouver screen at
t he canal headworks, which nmakes it inpossible to determne which fish were
produced in the Dual Purpose Canal and which come in fromthe river. Also of
significance is the fact that the Bureau of Reclamation has not committed
sufficient water for the fish facilities. Wile this has caused no
difficulty to date, it is cause for concern in future operations.

The Fish and Wldlife Service and the Bureau of Reclanmation have an ongoi ng
programto estinate the nunber of fingerlings entering the canal through the
I ouvers. It has also been deternined that the gravel cleaner can be used to
create berms in the canal bed spawning gravels at certain intervals to raise
near - bed velocities to the satisfactory and sonmeti me opti num range for spawn-
ing salnmon. The 2,311 sal non which utilized the canal in the fall of 1982
(1,225 that entered via Coyote Creek and 1,086 hauled fromthe diversion dam
wer e observed spawni ng on the berns; however, no data are yet avail able
relative to the success of this spawning.

Unfortunately the Bureau of Reclamation has been using nagnacide to contro
al gae in the Dual Purpose Canal. This substance is extrenely toxic to fish
and any fingerlings lingering in the canal are adversely affected when it is
used. For exanple, in July, 1982, an estinmated 20,000 to 40,000 juvenile
sal mon were killed in the canal during the algae treatment program The
Bureau since has obtained an al gae control product for testing which is
clainmed to be non-toxic to fish life.

PROPCSED CI TY OF REDDI NG RED BLUFF POVNER DAM PROJECT

The City of Redding proposes to construct a hydroel ectric power plant at the
site of the Red Bluff Diversion Dam The proposed facility would divert
water fromthe river through a powerhouse utilizing the existing head of
approximately 13" at the dam The intake channel would begin on the east bank
of the river approximtely 700" upstream fromthe diversion dam and woul d

di scharge approxi mately 100" downstream fromthe diversion dam During
certain periods of the year the project would divert as nuch as 80% of the
total flow of the river. The proposed project includes the construction of a
trash rack/bridge/fish bypass structure and a separate |ouver fish screen and
fish conduit bypass upstream from the turbines.



Several studies of the project have been conpleted and a |icense application
with the Federal Energy Regulatory Conmission is nowon file. In its license
application, the City has expressed the opinion that the project will have no
"net adverse inpacts" on existing anadronmous fish popul ations. After
reviewi ng the studi es supporting the application, and after hearing testinony
fromthe City's consultant, the comnttee has concluded that the project has
consi derabl e potential for adversely affecting the fishery. The comrittee's
concerns with the project include the follow ng:

a) It appears that the project would result in significantly increased
squawfi sh predation of juvenile salnmon and steel head in the intake
channel, at the bypass outlets and at the point where the channe
di scharges to the river

b) The project would divert excessive anounts of river flow during
certain times of the year and expose the spawning riffle i mediately
bel ow t he dam

c) Because the project would not be econonmically feasible if not
operated year around, the installation of the project would
effectively prevent the raising of the gates at the diversion dam
during the non-irrigition season

d) The project would nake nmore difficult the identification of
the reasons for the decline of the fishery and the assignment
of responsibilities for that decline.

e) Wthout positive fish screens, there is a significant chance
of juvenile salmon and steelhead nortality at the turbines.

The committee opposes the construction of the project unless it can be
conclusively proved that it will not adversely affect the anadronmous
fishery. That proof has not yet been provided.

If the project is constructed, it should include positive fish screens.
Additionally, the project should not be constructed unless a fund is
established with a substantial initial contribution by the City, and with the
City's witten agreenent to pay over the life of the project a portion of the
proj ect revenues deened sufficient by the Departnent of Fish and Gane to

anal yze all aspects of the project and to mtigate its adverse effects. The
Department of Fish and Game shoul d adm nister the fund, and should have sol e
and exclusive authority to use the fund to conduct all necessary studies and
to carry out all necessary or appropriate mtigation nmeasures.

PCLI TI CAL AND ADM NI STRATI VE PROBLEMS

The declining anadronous fishery resources of the upper Sacranmento River and
the lack of clear-cut admnistrative and financial responsibility for the
decline are simlar in many respects to the problens of the Col unbia River
In both cases |arge federal water storage projects have been built w thout
fishery enhancenent or mitigation as a specifically expressed authorized
function of the projects and with no agency functionally responsible for the
fishery resources.
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The Congressional authorization of the initial features of the Central Valley
Project (CVP) and the authorization for the Sacramento Valley Canals Units of
the CVP (Act of Septenmber 26, 1950, Ch. 1047, Stat. 1036) contain no express
recognition of the fishery resources, nor do they assign any specific
responsibilities for the protection of that resource or the mtigation of
adverse inpacts of the project. The legislative history of these acts clearly
i ndi cates that Congress did not intend to relegate fisheries incidental to
wat er devel oprent, but the | ack of specific direction as to the fundi ng and
adm ni strative responsibilities for mtigation has |eft both fundi ng and

adm nistration to interagency agreenents. The Bureau of Reclamation retains
jurisdiction over all CVP operations but has shunted off to the United States
Fish and Wldlife Service the burden of funding the mtigation of |osses
caused by the CVP and its various conponents, including the Red Bl uff

Di version Dam Under the present system badly needed mitigation projects at
the diversion dam nust conpete with other worthwhile projects across the
country for scarce U.S. Fish and Wldlife Service funds, while the Bureau of
Recl amati on, which is responsible for the fish |osses, escapes financial
responsibility. The result has been a lack of funding, which in turn has
prevented the timely identification and execution of necessary nitigation
measures. This nmust change. Mtigation fundings should be an integral part
of the CVP's operation and nai ntenance budgets.

The painfully slow response to fish | osses caused by Red Bl uff Diversion Dam
has in some instances been aggravated by the |l ack of clear adnmnistrative
responsibility for determ ning the cause of the fish |osses and the

i dentification and fundi ng of necessary nitigation neasures. There are often
strong di fferences of opinion between federal and state agencies as to the
cause of fishery declines in the upper Sacranmento and the proper role of the
Tehama- Col usa Fish Facility.

These phil osophical differences tend to mask the highly technica

consi derati ons necessary for rational solutions. They also have contributed
in some cases to what appears to be a serious |ack of cooperation between
agencies at sone levels. This is a problemin itself which nust be resol ved
inatinely manner. Either the U S. Fish and Wldlife Service or the
California Department of Fish and Gane shoul d be assigned final authority of
the identification and execution of necessary mitigation nmeasures. This
committee, however, nmakes no recomendati on as to which agency shoul d be

assigned that responsibility. It is apparent, however, that if matters are
addressed in the same manner as they have been for the past 40 years (20
years at Red Bluff), the fishery resource will continue to decline.

Two approaches appear to be available to assist in resolving the issues of
funding responsibility and adm nistrative responsibility for mtigation

al t hough these two approaches are not necessarily the only ones. The
first approach woul d be special |egislation addressing the responsibility
for the deficiencies and giving direction to specific agencies, using the
Paci fic Northwest Power Act as a model. A second approach would be a
panel appointed to address these deficiencies and to make specific
recommendati ons. Such a panel should not be l|arge, but should represent

t he key agencies involved, including the California Departnent of Fish and
Gane.
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Al t hough action to address both the funding and the administrative
responsibility issues is critical and should be addressed w thout del ay,
initiation of the specific measures at the Red Bluff Diversion Dam
reconmended by this committee should not await resolution of those issues.
Since time is running out and the fishery continues to decline, it is

i mperative that all problenms, both physical and adm nistrative, be attacked
si mul taneously, and that the shortest possible route to the resolution of
each issue be taken.

RECOMMENDATI ONS

The followi ng recomendati ons are a result of the testinony and scientific
reports presented to the Upper Sacranmento River Sal non and Steel head Advi sory
Committee during a five-nonth period of nmeeting and deliberations.

| npl enent ati on of the recomendations will involve cooperation and
participation by federal and state agencies and, in some cases, nmmy require
action by the State Legislature and Congress.

1) Problem

The upstream mi gration of adult sal non and steel head is delayed or bl ocked
by the operation of the Red Bluff Diversion Dam

Recommendat i ons

a) Raise the diversion damgates full-time during the non-
irrigation season of October through March

b) Imediately install two or nore steeppass fishways on the gates of the
dam

c) Mdify the dam gates operation to make fishway entrances nore
attractive to mgrating fish.

d) Conduct further studies and conpletely redesign the fishway.

e) Rebuild the trash rack and elim nate the use of gate 11 as trash
sl ui ceway.

Di scussi on

The adverse effects of the damon adult sal non and steel head upstream

m gration would be elimnated during Cctober through March if all of the
gates were raised during that season to permt unrestricted upstreamfish
passage. Information recently supplied by the Bureau of Reclamation to
the California Departnent of WAater Resources projects no demand for
irrigation water fromthe diversion damthrough the year 2000 for the
mont hs of Novenber through March, and very little denmand in Cctober.

Ot her sources should be able to neet any relatively snall demand whi ch may
devel op during the nonths of October through March

-12-



2)

Opening the gates during the non-irrigation season would require the
installation of a 230 cubic-feet-per-second (cfs) capacity punp to supply
fl ows of adequate velocity to the Single Purpose Channels. Punping would
not, however, provide a practical neans of supplying water for year-round
mai nt enance of the Dual Purpose Canal. Therefore, a choice nust be made
bet ween abandoni ng the Dual Purpose Canal or continuing to keep the gates
down during the non-irrigation season. The conmittee reconmends the
fornmer alternative

Spawni ng success in the Dual Purpose Canal has been limted, at best, and
the canal has consumed an i nordi nate proportion of the resources devoted
to mitigating fishery | osses caused by the diversion dam Abandoni ng the
Dual Purpose Canal would: (a) permt the gates to be opened full-tinme
during the non-irrigation season; (b) free manpower and financi al
resources to be used for nore productive mtigation ventures; (c)
elimnate problens caused by the reduction of flows in the 10-nile
stretch bel ow the diversion dam (d) prevent the attraction of sal non
into excess water fishways; and, (e) reduce undesirable fluctuation in
the river near Redding that now occurs to accommdate the canal

The conmittee believes that raising the gates at the diversion dam during
the non-irrigation season is a practical and achi evabl e neasure which
shoul d be acconplished w thout delay.

In addition, at |east two steeppass fishways should be i mediately
installed at the diversion dam Steeppass fi shways are portable,
prefabricated flunes which can be |ocated at dans or other barriers for
the passage of adult sal non and steel head. Baffles in a steeppass
fishway control water velocity so that swi mthrough conditions are
provi ded even though there is a sharp rise in elevation between the
entrance of the fishway below the barrier and the exit above. These

fi shways could be installed relatively quickly and at a conparatively
nodest cost. The conmittee believes they are worth trying.

The Departnent of Fish and Gane should i medi ately assune the

responsi bility for studies of the distribution of salnon and steel head
runs in the river and all studies necessary to nmodify the dam structures
and fishways to facilitate fish passage during the irrigation season.

Pr obl em

The passage of juvenile sal non and steel head under the dam gates
adversely affects juvenile survival.

Recomendat i ons

a) Raise the gates full-time during the non-irrigation season of October
t hrough March.

b) Modify the damgates with overfl ow gates, steeppass fishways, or
ot her suitabl e devices.

c) Release juveniles below the dam
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Di scussi on

The effect of passage under the dam gates on downstream juvenile mgrants
is not clearly understood, but studies generally indicate that passage
under the gates does cause significant juvenile nortality. The Departnment
of Fish and Gane studies indicate the nortality is of a nagnitude of
between 12 nmillion and 32 mllion juveniles per year. Wile studies on
the effect of the operation of the dam on downstream nmigrants should be
continued, the neasures reconmmended above shoul d be inplenented without
del ay.

3) Problem

The Red Bl uff Diversion Dam subjects juvenile sal non and st eel head
to increased predation, primarily from squawfi sh

Recommendat i ons

a) Rai se the gates full-tine during the non-irrigation season of
Cct ober through March

b) Lessen possi bl e disorientation of down-mi grant sal non and
st eel head by steeppass fishways.

c) Reduce the damillum nation at night.

d) Rel ease juvenile salmon and steel head bel ow the dam
e) Encourage sport catch of squawfi sh.

f) Trap all upstream nmigrant squawfish in fishways.

g) Add nore by-pass outlets.

Di scussi on

Large popul ations of squawfi sh and ot her predators which reside in the
reservoi r above the diversion dam and bel ow t he dam are known to prey
heavily on juvenile sal non and steel head. Opening the dam gates during
the non-irrigation season would reduce squawfi sh predati on above and

bel ow the dam Predation bel ow the dam al so woul d be reduced for hatchery
juveniles if those juveniles were rel eased bel ow rather than above the
dam

4) Probl em
The | ower portion of the Single Purpose Channels is only slightly used
by spawni ng sal non, while Col eman Hatchery | acks facilities to rear

| arge nunbers of salnmon fingerlings for late fall rel ease.

Recomendat i on

Convert the lower 1,000 feet of each Single Purpose Channel into rearing
ponds.
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5)

6)

7)

Di scussi on

The recomendati on to convert the |lower 1,000 -feet of the Single

Pur pose Channels to rearing ponds is really a reconmendation to
capitalize on an opportunity rather than respond to a problem at the
Red Bl uff facility. The proposed conversion offers the opportunity to
raise up to 600,000 surplus juvenile salnon from Coleman to a | arger
size for release in the late fall when | osses of juvenile salnon to
irrigation diversions are mninmal. Both the Departnent of Fish and
Ganme and the U.S. Fish and Wldlife Services have expressed interest
in moving forward with the proposed conversion. The committee
recommends that action be taken at the earliest possible nonent.

Pr obl em

Large nunbers of downstream m grant sal mon and sonme steel head enter
t he Dual Purpose Canal through an inefficient |ouver screen at the
canal headwor ks

Recommendati on

Repl ace the | ouver screen with a positive fish screen.
Di scussi on

It is undesirable to divert downstream nmi grant salnmon froma direct route
to the sea. Leakage through the | ouvers of sal nmon produced both in the
river and at Col eman Hatchery al so conplicates any attenpted eval uation
of sal non production in the Dual Purpose Canal. The need for an effective
screen has been recogni zed for many years and additional data on fish

| osses are not required. Design and construction of a positive fish
screen shoul d begin i mediately.

Pr obl em

Cl eani ng of the Single Purpose Channel s causes violations of water
qual ity standards and sedi nentati on of the channels nmakes them
unusabl e.

Recommendat i on

Cl ean the channels "in the dry" by using a recirculating water system so
no sedinents are released to the river.

Di scussi on
Rel ease of freed sedinents back into the stream contam nates downstream

areas, but the gravel nust be clean in order to provide conditions
necessary for egg incubation and al evin survival

Pr obl em

Sedi nentati on and al gae growth in the Dual Purpose Canal seriously
i mpai r spawni ng success in the canal
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8)

9)

Recommendat i ons

a) Abandon the Dual Purpose Canal when the gates at the diversion dam
are raised during the non-irrigation season

b) When the canal is in use, any treatnment for algae growth should be
done with herbicides that are non-toxic to fish

Di scussi on

The rationale for abandoning the Dual Purpose Canal for spawni ng purposes
was di scussed earlier. So far as the treatnent of algae in the Dual

Pur pose Canal is concerned, strict requirenents for the use of non-toxic
herbi ci des woul d be far | ess necessary if the headworks included a
positive fish screen and if a separate water supply were found for the

Si ngl e Purpose Channel s.

Pr obl em

Adul t sal non becone trapped behind the grating covering the fish
screen by-pass ternminal structure.

Recommendati on

Modi fy the grating to exclude adult sal non.

Di scussi on

The purpose of the by-pass grating is to prevent upstream m grant
salmon fromentering the fish screen by-pass outlet. The grating can
be easily nmodified to exclude all adult fish and still allow
unrestricted passage of downstream m grants.

Pr obl em

Locations for the planting of sal non and steel head reared at
Col eman Hat chery have not been firmy established.

Recommendat i ons

a) Conplete and anal yze ongoi ng studi es involving rel eases of
mar ked sal non and steel head at various | ocations.

b) |If gates at the diversion dam are opened during the non-irrigation
season, juveniles released upstream from Red Bl uff during that period
woul d be unaffected by the dam Rel eases of sal non from Col eman
Hat chery during the period fromApril 1 through Septenber 30 should
be made according to itemd) bel ow

c) At least 50% of the yearling steel head produced at Col eman each year
shoul d be rel eased bel ow Red Bl uff; at |east 50,000 of which should be
mar ked snmolts which woul d be barged downstream for rel ease bel ow t he
Delta. The barging program should be carried on for at |east four
years and the results conpared with returns from other rel ease sites.
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d) If the gates are closed all year, the follow ng interimschedul e
for salnmon planting should be foll owed, pending results of
st udi es:

1. Release late-fall sal mon bel ow Red Bl uff Diversion Dam

2. Release winter-run sal non bel ow t he dam

3. Release marked fall-run sal non according to design of
ongoi ng study. Plant portion of reminder bel ow the dam

Di scussi on

It is anticipated that nost of the studies related to the survival of
hat chery- produced sal non and steel head will be conpleted by the tinme a
pl an for opening the diversion dam gates can be put into operation
Wth the gates open from Cctober 1 to April 1, the dam woul d pose no
obstacl e to downstream m grants passing Red Bl uff during this period
and squawfi sh predation would be mnim zed. The gates could be cl osed
tenporarily for short-termnortality studies or other work related to
fish passage studies. Recomendation d) is an interim schedule.

Study results may indicate changes in planting | ocations.
Reconmendation c) reflects the need for an innovative approach to
rebuil ding the steel head run. Long before construction of the Red

Bl uff Di version Dam rel easing Col eman Hatchery steel head at

Princeton, 60 mles below Red Bluff, produced outstanding returns to
the hatchery and the fishery. The nmerits of transporting steel head
smolts by barge to downstream rel ease sites has been denpnstrated by
studies on the Colunbia River. A simlar project on the Sacramento

Ri ver is |long overdue.

CONCLUSI ON

The problens at the Red Bl uff Diversion Dam have contributed significantly to
the alarm ng decline of the salnon and steel head resources of the upper
Sacramento River. It is the hope of this conmittee that the problens at the
Red Bl uff Diversion Damw ||l receive not only i mrediate attention, but also

i medi ate action.

But, while the Red Bl uff Diversion Dam has been a maj or cause of the
decline of the fishery in the upper river, it is not the only cause.
Therefore, this conmttee will issue further reports in the future,
exam ni ng ot her causes of the decline and making further recomendations
to rebuild the salnon and steel head popul ati ons of the upper river.
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