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INTRODUCTION

[

Prioar to 1983, Butte Creelk supportzad an averass: of about 2,30

(@]

spring-run chinook salimen {Flint and Meyer 1877} : however, over the
last 26 years an averase of only 348 spring-Tun chinoolk salmon have
epawned in the creeix . Steelhead cnce spawnad anc reared

c

3]

eek as it flowed tarcuza mountain meacdows and
pools (Flint 1972). Two dams Dbuilt in 1i¢
pacific Cas and Electric Company (PG and E) blocked these runs and
limited their spawning and rearing areas (3rown, 1¢92% ). Numerous
other dams and diversions wexre built along the creek by privacte
lzndecwners to provide water for their agricultural crops anc
waterfowl. Water_withdrawn through unscreened diversions in the
spring primarily for rice growing and in fall for ducik clubs
conveys youn%fsalmonids from Butte Creek to the fields {Brown
1¢92a), and results ijn lack of adequate flows in the creek for
passage, spawning, and rearing. Losses due'to dam construction and
operation, combinecd with spert fishing and poachirg in Butte Creek
ané fishing in the ocean, have teamed with export pumping in the
Sacramento-San Joaguin Delta (Stevens and Miller 19823) to threaten
not only the continuation of a viable fishery but the continued

existence of the spring-run chincok salmon in Buite Creex.



holding areas (DFG files; PG and E 1991). Water temperature in the summer holding canyons

has been measured at different flows by PG and E.

The objective of this report is to identify issues related to successful salmon and steelhead
reproduction, to summarize solutions recommended by other researchers, and to suggest new
solutions that address these issues. Additional data are needed to implement some of these

solutions. A separate report is being prepared to address additional study needs.

STUDY AREA

Butte Meadows Basin

Butte Creek originates from snow and rain that fall on the western face of the Sierra Nevada
Mountains at about 1982 m (6500 feet) (Figure 1). It is formed by four small streams that flow
into the Jonesville Basin in Lassen National Forest in an area dominated by species of pine,
cedar, and fir. The creek gathers flow as it drops into Butte Meadows Basin (Figure 2).
Softwoods cover the hills around the creek while alder and willows comprise much of the
riparian overstory. Butte Creek flows through a series of wide meadows and is characterized
by repeating sequences of pools and riffles. Riffle substrate is cobbles and gravel while coarse
granitic sand covers the bottoms of slow areas in pools. The stream flows all year, but peaks
in streamflow occur during storms and spring runoff. Stream temperatures remain cool all year

and trout are the dominant species of fish (Leach and Van Woert 1967).
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Figure 1.

Butte Creek.
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2). Scritwoods
cover the hills arcund the creex #hiils alsar gnd willows comprise
muct of the riparian oversLory wtoe Crecin TLOWS L0P08En & saries
of wide meadows and 1s charactarized by rewpeating sequences of
povale and riflles, niffle substrate is cobbles and gravel while

coarse granitic sand covers the bottoms of slow areas in poo.s. The
stream flows all year, but peaks in streamfliow occur during storms

and spring runoff. Stream temperatures remain cool all year and

+rout is the dominant species of fish (Leach and VanWoert 1967).

Butte Creek Canyon
\

Butte Creek cascades from the mountains to the valley through
steep canyons (Figure 3). Pine and fir dominate the flora at the
head of the canyons, but as the stream reaches the wvalley floor
-oaks and willows are more common. PG and E owns two dams in the
canvon. They yere built in 1917. The first dam, Butte Creek Heacd
Dam, diverts all but 0.48 cms (17 cfs) of Butte Creek for

hydropower generation during wet and normal years and all but 0.2
cms (7 cfs) during dry years. Tributaries add flow to Butte Creek
in the canyon. The sgcond dam, Centerville Head Dam, diverts all
but 1.13 cms (40 cfs) during wet and normal years and 0.28 cms (10
cfs) dufing dry years. When flows exceed amounts required at each
diversion more water flows down the creeic by overtopping the dams.

About 1.13 to 3.40 cms (40 to 120 cfs) importec from the West

Branch of the Feather River returns to the creek at Centervilie
~

-
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Towerhouse. Ths stream in the canvon between anC T2loW =he Cuns 1S
characterized by de=p pools end steep rocky tanks. The stirean
gradient 1is stes=p throuzh the canyor .Hansen et. al 1%=0C).

spawvning size gravel for trout sr salmoa is availa®le in the canyon

atove Centerville Heazd Dam, althnauzh salman c
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+o spawn in this reach.

Salmon and steelhead migrated far into the canyons prior to
construction of the dams in 19}7. Steelhead probably went as far as
Butte Meadows (Flint and Meyer 1977). They are now restricted to
the lowe£ reaches of the canyon and tributaries such as Dry Creek
(Rrown 1992b). Salmon now spend their summers between a natural
barrier about 1.6 km (1 mile) below Centerville Head Dam and the
Covered Bridge. Most gradually swim up to the barrier during
suamer. Some Spawn near their holding pools, but many drorp
downstream to‘areas richer in suitable gravel. Young salmon rear in
the canyon b?low Centerville Head Dam for up to one 7ear. Summer
flows of 1.13 cms (40 cfs) generally keep water temperature below

20 C (68 F) in the reach (Kimmerer and Carpenter 1989). Water

-

temperature exceeds 24.4 C (76 F) in the canyon between the dams in

July and August.
Valley Section

Butte Creek leaves the canyon and flows through a2 portion of

the Secramento Valley near Chico (Figure 4). Oaks, cottonwoods, and

N
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willows are common 2long the banits of the upper reaches in this
ze~ticon {DFG 1974). The creek 1is tordered by levees in most oI the
valley reaczh. Eight dams and numerous diversions in tne valley
csaction remove waterl to irrigate rice and orchards (McGill 1987}.
The upstream—most diversion, Parrott Phelan, takes water all wyear
(winter diversions are small and are made with the dam boards out),
but most divert in April through September in. dry vears and May
throush August in wetl years. Fall-run chinook salmon spawn in this
reach between Highway 99 crossing and Western Canal crossing in
October and November. Adult spring-run chinook salmon pass through
this reach in April, May, and June. Lazte running adﬁlts, however,
may not be ableito successfully ascend these eight diversion dams.

Juvenile salmon from both races rear here in late winter and spring

on their way to the Pacific Ocean.

Butte Basin
e
Butte Basin, Butte sink, Butte Slough, and the Sutter Bypass is
the final path of Butte Creek water before ;t joins the Sacramente
River (Figure 5). Creek water flows +hrough twin channels, the East
and West borrow pits in summer and Butte Slough Ooutfall in the
fall, winter, and spring. The borrow pits are regular, excavated
channels on either side of Sutter Bypass. The creek gains flow here
in wet years +hrough the return of irrigation water. Gates on

Willow slough and the East-West borrow pit diversion structure ar€

used to control water ljevels in the East borrow pit
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(Slebodnick 1878). Dams also impound and divert water for cuck
clubs and rice growers. The dams include: San®orn Slough, Wanlte
Mallarc Dam, Easi-Westi Diversicn Weir, and weirs nunmter 1 throush
5. Willows are the dcminant riparian plant species. 3almon 2and

ng anga es

rly summer, but S0

e

cteelhead rear in thess waters in spr

vy
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do the other species listed in Table 1. Some, such as squawfish

bass, and catfish could be significant predators on young salmonids

|

here. High water temperatures 21.1-28.3C { 0-R3F) in iate sprin

1

and summer also threaten the survival of salmon ané steeiheacd in

this reach.

A

METHODS

Memoranda from the Butte Creek files of the Depaftment of Fish
and Game (DFG), PG and E, and Department of Water Resources (DWR)
were copied and reviewed. Other réports from DFG and DWR were also
reviewed. General fisheries literature was searched for réferences
on Butte Cre;k. Knowledgeable biologists and wardens with D¥G,
biologists with the U.S. Fish and Wildlif; Service (FwS), and PG

and E were interviewed. Statements in this report are derived from

DFG memoranda unless a citation is listed.
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i The Fishes 5t Butie Creek
Common _NMN24LEe

Pacific lamprey

Pacific brock lamprey

chinock salmon
Steelhead rainbow Erowts
Brown trout
Brocok trout
Hitch
Californisa
Hardhead
Sacramentoc squawfish
Speckled dace

Golden shiner

Goldfish

Carp,

gsacramento sucker
Black bullhead

Brown bullhead

Channel catfish
Mosquitofish
Threespine stickleback
Bluegill

Redear sunfish

Green sunfish

white crappie

Black craprie
Largemouth bass
Smallmouth bass
Spotted dess

Rigscale logperch

Tule perch

Prickly sculpin

Riffle sculpin

roacn

Scientific Namé

Lampetra tricentata
Lampetrz pacifica
Dncorhvnechus
Oneorhynchus mylsd
Salmo trutta
Salvelinus fontinalis
lLavinia exilicauda
Hecsceroleucus svmmetricus
Mvlopharodon conocephaius
Ptvchocheilus crandis
Ehinichthy¥s osculus
No+emigonus crTsoleucas
Carassius auratus '
Cvprinus carpio
Catostcmus occidentalis
Ictalurus melas

Ictaluzus neoulosus
Tctalurus punctatus
Gambusia affinis
Gastercsteus aculeatus
Lepomis macrochirus
Lepomis microlopnus
Lepomis cyanellus

Pomoxis annularis

Pomoxis nigromaculatus
Micropterus salmoides
Micropterus dolomieuil
Micropterus punctulatus
Percina marcolepida
Hysterocarpus traski
Cottus asper

Cottus gulosus




Spring-run Chinook Salmon

A@ult spring-run chirook salmon begin to enter Butte Creek from
the Sacramento River in late February. They attempt to pass
diversion dams near Chico from early March through eariy June. Most
pass these obstacles between mid-April and mid-May. The fish seek
refuge 1in pools in the canyon (Sato and ﬁoyle 1989) between 2
barrier aﬁbut 1.é km (one mile) below Centerville Head Dam and the
Paradise Highway¥ Bridge. They gradually move upstream from pool to
pool throughout the summer. Spawning takes place in gravel beds
near their summer refuge from mid—Septeﬁber through early October
(Marcotte 1983). P;ior to 1965, Butte Creek supported an average of
‘2,454 springérﬁn chinook salmon (based on expanded counts of
carcasses andf,live salmcn 1in September and Octcber surveys);
however, OVer the last 26 years 2an average of only 349 spring-run

chinook salmon have spawned in the creek (Flint and Meyer 1977)

(Table 2).

Eggs_hatch in the gravel in 1ate fall. After 2 period of
physical development the young salmon leave the protection of thear
gravel niches to rear and migrate downstream (Marcotte 1983). The
first migrants passed the Parrott-Phelan-Diversion in early January

in 1991. They mneasured about 40 mm (1.6 inch) fork length. Fry and

~
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le 2. Estimates of spawning spring-run ~hincolt salmon in Butte
elz, 1656-1991.

Year NumbeTr fear Number
1356 3,000 1974 150
1957 2,132 1873 650
1538 1,100 1978 46
1959 500 1977 100
1960 6,700 1978 128
1961 3,100 1979 10
1962 . 1,750 ) | 1980 119
1963 , 4,600 % 1981 250
1964 | 600 1982 534
1965 1,000 1983 50
1968 80 1984 23
1967 . 180 1985 254
1968 280 | 1986 1,371
1969 77 830 1987 14
1970 285 1988 4 1,300
1971 470 1989 1,300
1972 150 1990 100

1973 300 1881 100

bt
-



fingerling chinook salmon continued to migrate cdownstreanm through

Hday. Their nizration peaked in February (Brcwn 1982a). Several
hundred young salmon remained in pcols below Centerville Hezd Dam
in spring and summer (Brown 1992b). Some of these probably emigrate
during fall freshets as yearlings {Shapovalov and Tarft 1954), while

others leave during winter and spring storms (Brown 1992a) .

Fall-run Chinook Salmon

Fall-run chinook salmon enter Butte Creek in October anc
November. Some. begin spawning in late October but most_ spawning
occurs {n'mid November. They usually spawn in gravel between Durhkam
Mutual Dam and Western Canal (Slebcdrick 1976). DFG has estimated
that up to 1,000 spawn in the creek;. however, no count was made in

most years. Their young migrate downstream from February through

May (Richardson 1878).

Late Fall-run[Chinook Salmon

Late fall-run chinook salmon enter Butte Creek December through
February. They spawn in gravel above Parrott Phelan Dam in January,
February and March. DFG has made no estimate of their numbers.
Their young leave Butte Creek later than the fall run, usually
April through June {Richardson 1978). Wardens have reported anglers
catching late fall-run chinocok salmon in Butte Creek in January

during winters when flow is low.

Vb
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gpeelhead

Steelhead ascend Butzte c-eek in The

izte faly and winter TheT
spawn 1in trivbutaries sucn a5 Dr¥ Creek (z-2wn 19€2%) and im &=he
main creel above Parrott—Phelan diversian in winter and SIFing.

Their yvoung may emigrate 1in spring or fa1l, or theyry may remain 23
resident fish for up to four years. Some 2I€ recident trout all

their lives (Shapovalov and Taft 1954) .

Steelheéd have been reperted in Butte Creek principally through
reports by DEG wardens of angler catches. Steelhead smolts were
caught iﬁ.Dry Creek (Brown 1992b), but no steelhead was caught in
studies of salmonid losses in agricultural diversions (Erown
1992a). We found nc estimate of their numbers in Butte Creek

in our review of the available literature.

Barriers to successful Reproduction and Recruitment

Barriers to successful reproduction and recruitment of saimon
and steelhead in Butte Creek jnclude numarous diversion dams that
divert young salmonids to die in flooded fields and block adult
gigratien (Flint 1972, Slebodnick 1976), 1low flow releases from
Butte Creek Head Dam and Centerville Head Dam that cause salmonid
mortalities from warm water (Flint and Meyer 1977, Kimmerer and
Carpenter 1989), losses of adults that wander into canals (DFC
1973), lack of spawning gravel, over narvest by sport fishing, and

poaching.

oy
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Spring-run Chinool Salmern

o

Blockage- Adult =zalmen are delayed at diversien caas

Valley section of 2Zutte Creelkt (Figure 4){Upper Sacramenti River

W

Council and Action Team 1975) . During wetiter wa
delay diverting Butte Creek water until mid-May. Most salmon ha
passed the diversions by then and are resting in pools in the
canyon. Some spring-run chinook salmon run late and those fish can
be trapped in pools between 0.8 and 1.6 km (0.3 and 1.0 miles)
downstream of the Highway 99 bridge. Those fish are usually rescuéd
by DFG w;rdens and biologists. During dry years, diversions can
literally dry up Butte Creek as early as February or March. Most of
the run is then trapped behind one of the upper diversion dams.

Mortalities are high from elevated water temperatures and poaching

until DFG can rescue the remaining fish.

Centervi%le Head Dam has blocked the migration of spring-run
chinook salmon and steelhead since its construction in 1817 (Flint
and Meyer 1977). Anadromous salmonids are denied access to 2
spectacular canyon characterized by deep, cool pools, znd steer
'rock walls (Hansen et. =2l 1940). The cocnstruction of the Butte
Creek Head Dam also 1in 1917 has allowed P.G.E. and E. to divert
most of the water from the canyon. Under current operaticns, water
in the upper canyon is too warm for salmon in the summer (Hayes
1965). Water diverted at the Butte Creek Head Dam is returned at

the De Sabla Power House to the creek with water diverted from the

~
.



l~cated 1.8 &m (1 mile) balow Contervi_le Head Dam. Abelit 1+ 13 em
(40 c’s) is released by PG and E to keep water temperature cool
encugn fer salmon 1in the.lower canven ponls 1n normal and wet
jears. Atout 0.28 cms is released during dry vears (PG and E 1983).
Salmon are forced to 4rop downstrean tc spawn in September because

little gravel is available near their nolding pocls. Temperatures

(S]]
"y

above 13.9 C (37 ) in these downsiream spawning areas cause
cubstantial pre-spawning mortality and kill mar

4

1y eg
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Poaching- Loss to poachers 1is the largest threat to the
continued existence of spring-¥un chincok salmon in some streams in
California (Moyle et. al 1989). Heavy poaching and haraszment,
coupled with warm water in the summer holding areas, and increasec
agricultural diversions in the late 1960's and early 1970's has
been cited asfthe probable cause of the sharp decline in spawning
spring-run chinook salmon in Butte Creek.‘Poaching is common in
areas where adult salmon are blocked; however, poaching is also a
major threat in streams where adult salmonids have free access to
summer holding areas, such as the Middle Fork of the Eel River. DFG
estimated that 3,000 of 5,000 salmon estimated to have reached the
summer holding arez perished during the summer of 1388 largely due
to poaching 1in éutte Creek. Although most pcach.ng may cccur in

Butte Creek Canven, poaching alsc occurs at White Mallara Spill

e

=

Dam, pools below Bighway 99, in water behind any of tne other
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diversion dans, and at control structures in the Sut
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niversiens- Fach water diversion in jutte Cresek can divert
outmigrant salmén and steelhead into rice fiekdsg orchards, =and
waterfowl areas. Those that take the peaviest tell jpnclude Parrott-
Phelan (Brown 1992a), Western Canal, Sanborn Slough, and White
Ealiard (DFG 1974). Brown (19922) estimated that 6,004 fry and 47
vearling sgpring=run chinook salmon were ijost from peing diverted
into Parrott—Phelan diversion duripg a sampling period +hat lasted
from December through Juhe, 1991. Most salmon wers cauzht 1in
Parrott—Phelan diversion in February. Sampling was also ;ondupted
during spring at the Durham Mutual, Adams, and Gorrill diversions-
An estimated 350 salmon fry and smoclts were lost at Durham Mutual.
sMcst were caught in February. AD estimated 263 were LoSt at AdEms |
most were caught in May and June. NO searling wWes caught at Durham
. Mutual orT sdams, and 1O galmon WwWas caught at Gorrill. Other
sampling for ogtmigrant loss in diversions has been brief, lasting
less than tw; ménths (Hallock and VanWoert 1959). Although no
studies have been conducted to estimate lésses of cutmigrants at
Western Canal, ganborn Slough, ©or white Mallard over the entire
migration period (DFG 1973), they are 1ikely to be major sources of
ioss of salmon based on the portion of outflow they divert (Hallock
and Van woert, 1g59) for ducks and agricultural crops during

December through June.
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sdult spring-run chinook salmon are 1psz as +<hey atismpt ‘o
sscend butie Cresk in the spring. Spring~vak -hinooik sSalimon RAVE
baspn Teporied to BT stranded arter following TS wes—ern Canal tc
Thermzlito Afterbay sutlet (Figure 4) (Aailoci and VanWoer-t 1827%)
Salmcn are also drawn DY relatively high irrizatiocn return fiows at

Five Pcints and Drumheller glough (Figure 5) where they are
stranded (Flint 1972). Some jate running spring-run salmon are
drawn to irrigation spill water at White valiard Spill Dam (Figure

3). Many fall prey to poachers and natural predators when they are

stranded here {DEG 1974). Salmon are also attracted 1nto the

Cherckee Canal (Figure 5) by high flows. They may find their way
back to Butte Creek through Sanborn Slough (Figure 5), but many are
thoucght to be lost in the channels and fields of the adjacent duck

clubs (Flint 1972).

Ssurplus jrrigation water from white Mallard Diversion 1is

releasec at Five Points and cocnstitutes 20 atiraction flow Lthat
/

lures adult galmon to their deaths. Migrating adults ars attracted

+o this flow and are unable to pass barriers that are outfall

structures. gSalmon stiay in the area until they are lost to poachers

or predators (DFG 1974) .

Sport_Fishing~Sport fishing 1is allowed in Butte Creek all vear
below the Highway 99 bridge crossing south of Chico with 2 limit of
2 salmon or 3 trout in combination. sport iching is also allowed

from February 1 through darch 31 from the Highway gg rcad bridge



crcssing south of Chico to the Centerville Head Dam wi<h a limit of
1 salmcn Or trout. 'in the Caiifornia Fish and Wilé_ife Plan, DEG
estimated that about i1¢0 spring run salmon were c2ausht aach year
and that "anglers tock a substantial toil of migrating sa-mon” 1n
years prior to 18665 (DFG 1983). We assume that fewsr salmon are
caught now because the runs are much apal ey, Buz T4 Tigs ol
anglers catching a substantial portion of +the =~un persists.

Regulations permitting fishing in the summer holding arsas even for
the months of February anc March may allow anclers to catch
vearling spring-ruﬁ chinook salmon rearing there.

Othe:—Flinth (1972) has described the Butte Sink as the
"greatest single hazard to downstream migrants on Butte Creek.”
Butte Slough outfall gates may cause losses in juvenile and adult
salmon. DWR opens the gates to control flooding in winter and early
spring and adult and juvenile salmon can pass freely from Butte
Creek to the /Sacramento River during this period. Reclamation

'7
District T0 closes all of the gates later in the spring and in
summer to retain water in the Butte Slough for irrigation. Young
salmon are also diverted down Butte Creek into Butte Slough and may

be lost to agricultural diversions when the Butte Slough outfall

gates are closed.

Young spring—run'chinook salmon are lost as tnev migrate down
+he Sacramento River and through the Sacramento-San Joaquin

Estuary. Their numbers are reduced by agriculturzal diversions in

~
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the Sacramento River, predators 1n the river and estuary, and by
state and federal export pumps 1in the estuary (Stevens and Miiler

1583) .

Fall-run Chincok Saimon

Fall-run chinoock salmon suffer from lack of water for passage
and spawning, POOT quality spawning gravel, inadequate flow for
juvenile outmigration, losses from agricultural diversions,

predation in lower reaches of Butte Creek, and poaching.

Blockage- Adult salmon are delayed or blocked at diversion dams
in the Valley section of Butte Creek (Figure 4). Duck clubs and
waterfowl arezas divert most of the flow of Butte Creek in the fal:,
leaving little or no water in the creek bed. Salmon are trapped in
pools between the Highway 99 crossing and Adams Dam in wetter

years. In drier.years no fall-run chinook salmon ascend the creek.
74

¢
f .

Diversions- Juvenile fall-run chinook salmon migrate in late

spring. Losses 2are higher than for spring-run chinook salmon
because agricultural diversions are in full operation as the fall-
run Jjuveniles attempt to leave their natal gravel. DFG suspects
these young salmon suffer heavy losses from diversions in the
middle and lower reaches of Butte Creek, especially through the

Western Canal, Sanborn, and White Mallard diversions.
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Outmigrant fall-Tun ~hinook ealmen  that survive tohe ma
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agricultural diversions. Salmon that reach the twin borrow pilts
bordering Sutter Bpypass are subject Tto high water temperaliures and
concentrations of very active predatory fishes such 2s iargemauth

bass, green sunfish, and squawfish. They are also drawn into

ijrrigated fields bov¥y diversions from the borrow il v -2
P

Poaching- Like spring-run chinook salmon, migrating fali-run
chinock salmon are suseptiblé to poachers. They are especially
vulnerable because they swim upstrean during pericas of very low

flows. They reacn dead ends and congregate near outfalls from

agricultural Ajiversions.

Other- Migrating adult salmon that reach spawning areas above

Highway 98 crossing find that spawning gsravel is scarce and of poor
Vs

quality. Low flow forces them to choose areas of marginal or Poor

quality toward the center of the channel to spawi.

Young fall-run chindok salmon Aare also lost as they migrate
aoun the Sacramento River =znd through the Sacramento-San Joaquin
Estuary. Like the spring Tun, their numbers are reduced bY
agricultural diversions in the Sacramento River, predators in the
river and estuarlY, and by state and federal export pumps in the

estuary (Stevens and Miller 1983} .
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Lats Fajl-run Chinook Saimon
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_Just as construction activities have nearly destroved the szlmon
and steelhead Tuns, other similar actions could help restore the
runs. BdBetter ladders over dams, eliminating soOme dams, finding
2lternative sources of water, improving spawning gravel, improving
spawning and rearing flows, reducing poaching. and modifyinsg
fishing regulations are a few of the wa¥ys we cculd intervene to
impréve salmcnid runs 1in Butte Creek. Each of tns suggestions in
this section was located in file memos from LDFC. Solutions are

listed in priority.

1, Release enough water from upstream diversions to cool late
September through November flows to 13.9 C (57 F) or cooler at

spawning sites from the canyon to the covered bridge to minimize

egg loss and pre-spawning mortality.

2. Place spaﬁning~size gravel below summer holding pools.
Gravel could be placed by helicopter. This would allow spring-run

£

chinook salmon to spawn closer to their summer holding pools in

cooler water.

3. Controll poaching and harassment of salmon by stationing
uniformed scientific aides in salmon holding are=s during the late
spring and summer. BY patrolling the area frequently they can

reduce the take of salmon by poachers (Jones 1580).

~
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4. Screen Sanborn, whizte ‘fallard, and Parrott Phela

3

diversicons. Siphon Western Canal water under Butte creek. These
4jversicns are =2 SOUTCE of icss of outmigrant salmen 1in Butte
Oraek. Flow should Dbe adequate nelow each diversion to allow salmon
that are still in the creek 12 swim downstream in the channel of

Butte Creek {DFGC 1974) .

5. Close Butte creek tc salmon fishing. Closing the salmon
fishery in conjunction with nabitat restoration could help salmon
runs to rebuiid to a -level of 2,000 spring-run chinook_éalmon. The
fishery could ihen ﬁe reopened on & iimited pbasis. About 2,000
salmon wWas identified as the capacity of the holding and spawning
areas with habitét imprcvaments by biologists 1in TFG memos. Closing
an imperiled run of salmopids that run in the spring and spend
summer in poecls in canyons has been applied to the Middle Fork Eel
River (Puckett-lQTS). DFG closed the spring-run <teelhead fishery
when numbers of steelhead dropped {Jones 1980). The fishing closure
has been respoﬂéible for the preservation,of a viable population of
spring-Tun steelhead on the Eel River (ﬁf}égﬂ_jgﬁii: california

Department of Fish and Game, personal communication).

6. Build lateral canals from Western Canal to provide farmers
water for rice. Augment flows with water from Ooroville. Let Butte
creek watel flow down the creek. The DWR and DFG are negotiating
with owners of Point Four Dam toO provide water to jrrigate plee

from Western Canal +hrough lateral canals in exchange for the

ra
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removal of Point Four Dam and abandonment of that diversion Irom
Butte Crzek. Other canals could be built £o orovide water to
irrigatcrs upstreanm and downstream from Western Canal . Water could
also Dbe provided to some _2NCoOWNars by pumplng grcundwater in
exchange for water left in Butte Creck during low flow periocas when
salmon are migrating (Upper Sacramento River Council and Actien

Team 1978).

7. Adams and Gorrill diversions could be combined and cone dam

‘could be removed. An imprpved fish ladder could be installed in the

remaining.dam. Both dams have been jdentified as barriers to salmon
migration at low flows (Upper Sacramento River Council and Action

) \
Team 1579).

8. Butte Slough outfall gates could be operated to accommodate
the needs of spring-run chinook salmon. Gates should remain open
later in the’%éring to allow outmigrants to pass and adults to
ascend Butte Creek at this more favorable location in terms of

aveiding mortalities associated with Sutter Bypass such as

diversions, delays, predation, and poaching.

g. As already described, fall-run chinocok salmon often face
very low water conditions below Adams and Gorrill dams in late
October. As part of a plan to supply upstream water users with

alternate sources of water (such as annexation to Western Canal

(L8]
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Wwater District or augmenting flow with g:oundwater), flows could De
increased in this reach. Gravel, wnich 1s currently scarce: snould
he added to riféles as an additional means of increasing survival
of the fall rTun. Gravel that nas seen placed on +hese riffles
should be protected from removal bB¥ gravel miners.

16. Operations at Five Points shculd be modi

]
)

trapping effect of current operations. ~his 4trap is a serious
source of loss to upstream migrants. Return flows should te limited

to 0.14 cms (3 cfs) or less at Five Points. Muliiple return points

or sub-creek bed return could help. -

\
11. Place grids on canal discharges (Hallock 1987). Adult
salmon are lost in rice fields and orchards when they swim up
irrigation canals such as Western Canal and Cherokee Canal. These

fish are strandéd'in fields or killed by predators or poachers.

Y2 Modif§ the low flow barrier below Centerville Head Dam.
Modifying this velocity barrier would allow-salmon that congregate
in pools below the barrier to ascend the creek to occup¥ 1.6 km (1
mile) of additional holding habitat. This step would =also allow
salmon and steelhead sccess to a jadder that could be built over
Centerville Head Dam to open habitat salmon historically occupied
in Butte Canyon. Barriers above the dam should be modified to allow

calmon to pass and additional flow to bring pinimum flow up to at

lesst 1.14 cms (40 cfs) should be allowed to pass Butte Creex Heazd

o



Dam to cool water in the canyon during Zate soring, summer, and

early fall. Gravel should be added to =-iifles in this reach to
replace gravel blocked by the Zam. This zactizn could increzse

numbers of spring-run chinocok salmon and nh=ip restore tThe

fishery decimated by these dams (Flinz ani Mewver 1377).
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