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JINTRODUCTION

Industriael growth of the Humboldt Bay area depends largely upon the develoﬁ—
ment of an adequate supply of water. The Mad River presently provides about

75 million gallons of water a day for municipal and industrial purposes

through the operation of the Ruth Dam'project, constructed by the Humboldt

Bey Municipal Water District in 1961. By i970 this supply will be insufficient .
to.meet the expected requirements of the area. Since only 25 percent of the
runof% of the drainasge basin is controlled by the existing Ruth project, there

remains a potential for additional water development within the Mad River basin.

The U. S. Corps of Army Engineers is presently investigating the potential for
further multi-purpose development of the Mad River ﬁasin for flood control,
ﬁater supply, and recreation. .Included as a part of the.study is a large
reservoir st the Butler Valley site, 28 miles upstream from the ocean and

a mnicipal and indusirial diversion downstresm on theMad River near Essex.
The Butler Valley development~wbuld:be“designed;to controlvrunbff from about
TL percent of the Mad-River“drainagéibusin..'The'pibjéct'would have a signifi-

‘cant effect upon fish and wildlife resources.

This report presents an evaluation of the effeété.of‘fhé.éroposed Butler
Valiey Project upon fish and wildlife resources ofzthé'Mad River drainage
. basin. The recommendations contained herein for thé'protection of fish and
wildlife values are based largely ﬁpon knowledge that has been accumulated

through the management activities of the Department of Fish and Game.
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CONCLUSIONS

We conclude that average annual apawning ‘escapements of h 500 steelhead 1, 500 ;'

‘ king salmon, and 500 silver salmon would be affected by the loss of spawning and
rearing habitat upstream fr0m the proposed Butler Valley Dam.' In order to compen-
sate for this loss, fish hatchery facllities should be prov:Lded to incubate )
13,500 OOO eggs and rear h50,000 steelhead (8 per pound) 25,000 silver salmon to

yearling size, and 2,000,000 king salmon fingerlings. o

A portion of the blocked steelhead population ere summer run fish which migrate
upstrea.m in the late spring or early summer and spend the summer in the deep pools.
ﬁhese fish do not survive vell in hatchery holding facilities. To hold these fish

in the river a deep pool will have to be provided below the Butler Velley Dam outlet.

A fish barrier dam'with trepping and loading facilitles would be'required.tthandle
the spawning escapements of aﬁedromous fish affected by the dam. These facilities
should be located immediately below the Butler Valley Dam outlet. Successful
operation of the fish trap will depend upon the quality of water used for attrsdction
of fish to the trapping facility. Estimated construétion and operating costs of all

fish trapping end propagation facilities are presented in the report.

The preservation of fish life in the Mad River will require that minimum flows be:

'provided in accordance with the schedule contained in the recommendations.

If the diversion of water near Essex requires construction of a dam, there will be
interference with anadromous fish movement in the lower river and adequate fish '
rassage and screening Tacilitles would be needed. If a surface diversion without a
dam is used, only screening facilities would be needed. Cost estimates of these

facilities cannot be determined at this time.
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Degradation of water quality or adverse changes in the present flow pattern of the
Mad River could have a profound effect upon the fishery resources below Butler
Valley Dam. Minimum flow provisions for fishery maintenance belcw the dam and

multiple level outlets for controlling water quality will be needed.

Butler Valley Reservolr is expected to provide a poor enviromment for trout or warm
water game fish due to temperature problems, turbidity, and severe annual and
seasonal fluctuations in water surface level. Consequently, angler use is expected
to be low. A reservoir fishery management progrem cannot be formulated at this

time due to the lack of precise engineering and operationsl data.

Butler Valley Dam would reduce downstream transport and replacement of sand and
gravel infthe Mad River which is presently being exploited by large ccmmercial
operations. Construction of the dam could force these operations to move to other
aréas in the river as supplies of aggregate became depleted. Further destruction

of salmon spawning areas in the river could result.

Wildlife, dependent upon habitat destroyed by the project, will be displaced when‘)K
the reservoir fills. Resident terrestriel species will be dispiaced to0 adjacent
lands which are already supporting maximum populations. Here they may perish by a
spectacular die-off, or as most often'the case by a longer more subtle process
involving reduced reproduction brought about by stress and malnutrition. Unless
alternative carrying capacity equal to that destroyed is created and meintained, the

displaced animals will be lost.

To preserve the stream spewning areas from exploitation by gravel extractors and
to mitigate for the loss of wildlife habitat destroyed by the Butler Valley Project
it will be necessary to acquire and develop the channel of the Mad River and certain

adjacent land extending from the dam site downstream to the Mad River Fish Hatchery.
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About 1,800 acres _of land, exclusive of river channel, will be needed. The area is
shown on the sppended map. These lands ghould be acquired in f:'ee title of .le.ased
for the life of the pro,jectv.. wildlife habi'tﬁt imprévement to a.ccommodaﬁe'”the dis-
placed animals will require development of two major types: (l)develOpmenﬁldf
riperien hebitat within the »river channel, and (2)development of the upland area.

Maintenance of these habitats will be required during the 1ife of the project.



" RECOMMENDATIONS

We recommend that:

1, Full mitigation of fish And wildlife losses resulting from the construction of
the Butler Valley Project be the responsibility of the U. S. Army Corps of Engineers.
The extent to which these oblligations are passed on or assigned to local agencies
should be the subject of agreement between the Corps of Engineers, the Department

of Fish and Game, the Bureau of Sport Fisheries and Wildlife and the local agency.

2. To preserve the spawning gravels ard mitigate wildlife habitat loss, the

Mad River charnel with a lOO-foof strip of land ebove the high water mark on each
side of the river and 1,800 acres of adjacent land be acquired in fee title or
leased for the life of the project by the U. S. Army Corps of Engineers. The area
would extend from the Butler Valley Reservoir downstream to the Mad River Fish
Hatchery, a distance of about 12 miles. (See appegded map.) It is further rec-
ommended that sufficient funds be provided as project cogts for the administration,
development, operation and maintenance of these lands, and that money specified
for development be provided from project cbnstruction funds so that development can
proceed concurrently with project constrﬁction. It is estimated that Tee title
acquisition and development costs would be approximately $370,000, ekclusive of
tiwber costs. The arnual operation and maintenance costs are estimated to be

3$15,000.
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3. A detailled Tish and wildlife management plan be developed and implemented by the
Co;ps of Engineers iﬁ cooperation and consultation with the California bepartment

of Fish_and Geme and the Bureau of Sport Fisheries and WildIife.for all lands
acquired for mitigation of fish and wildlife haebitat losses related to the Butler
_Valiey ProJject. This plan should be completed and agreed upon prior to initiation
of construction. Actual management of the fish and wildlife resources will be

carried. out by the California Deparfment of Fish and Game.

Lk, Federal project lands and waters,. leased or achiréd in fee title, be'open to
public use for fishing, hunting, and related uses except for sectlons reserved for
safety, efficient operation, or protection of public property and except for
certain areas or periods vhere restrictions may be found necessary by the Corps of
Engineers, Bureau of Sport Fisheries and Wildlife, and California Department of |

Fish and Game to protect the fish and wildlife resources.

5. Control programs employing chemlcals on project lands or waters be develoPed in
cooperation with the Public Hedlth Service, Federal Water Pollution Control Admin-
istratlon, Bureau of Sport Fisheries and Wildlife, and the California Department of

Fish and Game.

6. A fish barrier dam, and fish frapping and loading facilities be constructed
below the Butler Valley Dam outlet works for handling runs of adult fish that would
be blocked by the dam. The adult fish would be hauled to the State's proposed Mad
River Hatchery and held until spawned. Adequate fish propagation facilities be
censtructed at the Mad River Hatchery to produceAhso,OOO yearling and/or 2 year
old steelhead, averaging 8 per pound, 25,006 yearling silver salmon, and 2,000,0C0
fingerling king salmon'in addition to the present planned capacity of the hatching

of 13,500,000 salmon and steelhead eggs would be required.
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{fw) The comstruction, operation, maintenance, and replacement costs of these facilitles
should be project costs. These facilities will need to be in operstion by the time

Qam construétion activities block the upstrecam migration of fish,

It 13 estlmated that the initial capital costs of the fish mitigation facllities
would be sbout $2.5 million. The annual operatioa, maintenance and replacement

costs would be sbout $84,000,

T. Minimum flows in the Mad River be provided for fishery preservation in accord-
ance with the following provisional schedules:

Releases from Butler Valley Dam

- Perlod Flow
October 16 - April 30 300 cfs. (116,900 AF)
May 1 - June 30 200 cfs. ( 24,200 AF)
July 1 - October 15 100 efs. ( 21,400 AF)

JFlows to Paclific Ocean Downstream from Diversion Near Essex

Period Flow
October 16 - April 30 300 cfs, (116,900 AF)
May 1 - June 30 150 efs. ( 18,100 AF)
July 1 - October 15 45 efs. ( 9,700 AF)

These flows are subject +o revision upon completion of current studies by the U. S.
Fish and Wildlife Service and the Californila Department of Fish and Game. Theee

flows are over and sbove exlsting downstream water rights.

8. If a diversion dam near Essex 1ls ccrstructed, edequate fish passege and screen-
ing facilities be provided. If the water 1s diverted wlthout a dam, only screening
factlities would be required. These facllitles should be constructed, maintained

and operated at project cost for protection of anadromous fish.

9. Multiple level outlets be included in Butler Velley Dam to control water quality

:) and temperature in the Mad River for fishery preservation purposes.



-8-

10. A large, deep pool be excavated and maintained below Butler Valley Dam

~ Outlet to provide a holding area of cool water for summer steelhead.' This pool

should be about 375 feet long, 120 feet wide, end 30 feet deep.

11. The Depertment of Fish and Game be advised of any changes in engineering

plans so that a new or suppleméntalfreport can be prepared i1f necessary.



PROJECT DESCRIPTION

The proposed Butler Valley Dam would be designed»and operated to provide:flch

control, recreation, and water for municipal and industrial purposes.

According to the Corps of Engineers' preliminary draft of the feasibility report,
Butler Valley Dem would be rock and earth fill structure about 3SQ feet high. Thé
reserﬁoir would have a gross storage capacity of abqut §60,000 écre-feet end a sur-
face area of about 3,300 acres at maximum flood pool elevation at 633 feet above
sea le#el. The reservoir would provide storage for a minimrum pool of 20,000
acre-feet for recreation end reservoir fishery; 80,000 acre-feet for sédiment
deposits; 225,000 acre-feet for flood control; and up'té 10,000 acre-feeﬁ for
water coﬁservation for muhicipal and industrial uses and450,000 acre-feet,fqr Tish
mitigé£ioﬁ releaseé. Abmaximuﬁ of 25,000 acre-feei of storagé has been designated
as dual use for flood control and water ccnservation. Normal fiuctuation of the
reservoir's surface elevation during the recreation season would be about 35 feet
below the normal water conservation pcol. At other times the drawdown could be
up to 100 feet. The outlet works would consist of a tunnel £hrough the right
abutnent of the dam from which controlled releases would be made to satlsfy the

various downstream purposes.
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It may be necessary for the project to have some type of diversion structure
dovmstream near Essex to recover municipal and industrial releases. The

Corps of Engineers feasibility report does not include this structure in

the project.

EXISTING PROJECTS

The first significant water development project on the Mad River was Sweasey
Dam, constructed in 1938 by the City of Eureka, to supply up to 7.7h cfs of
water, by continuous diversion, for municipal use. The hS-fﬁot high cencrete
dam, located 18 miles from the mouth of the Mad River, ié still in place,

but no longer active, sihce the City now purchases water from‘the Humboldt
Bay Municipal Water District. The capacity of Sweasey-Reservoir (3,400 acre-

feet) has been displaced entirely with alluvial deposits.

-Salmon and steelhead runs have probably been affected adveréely by Sweasey
Danm because at times it imposes stress upon adult fish by impairing upstream
movement. The diversion intake was not screened to prevent losses of Juvenile
-salmonids. A 38-step fish ladder was provided, as part of the project for

fish passage to upstream spawning areas.

From counts of adult fish that passed over the dam during the first 10 years
of operation the ladder apparently functioned quite well. However, as counts
of fish at Sweasey Dam began to decline, the ladder became the object of much
eriticism. The effectiveness of the ladder was evaluated (Murphy, 1951).
Murphy concluded that the ladder is basically a good one and that it would
continue to function adequately if properly maintained. The fact that &
record run of silver salmon passed over the dam in 1962 strongly éupports

this conclusion. The City provides for maintenance of the ladder.
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Ruth Dam was constructed in 1661 by the Humboldt Bay Municipal Water District to
provide water for ﬁunicipal and industrial purposes within the Hunmoidt Bﬁy area.
The dam is an earth i1l structure 120 feet in height, located TQ'miles upstream
frcm tﬁe Pacific Ocean in Trinity County. Ruth Reservoir has a storage capacity
of‘Si,BOO acre-feet and a surface area of 1,180 acres. The Humbold£ Bay Municipal
Water District has a water right'to appropriate up to 200 cfs. and 120,000 acre-feet
annuaelly from the Mad River. Water is released into tﬁe Héd Rlver frum .
‘Buth Reservoir and recovered by pumping from well fields 1ccated iﬁ the »iver chan-
a2l near the community of Essex about five miles upstreém frem the mouth. Mater

-

is pwaped oontinuously from the well fislds by five Ranusy pumping units.

The Ruth project has been designed and operated to augment the flow of the Mad River‘
with releases from Ruth Dam during the summer and early fall when the natural flow
would normally be insufficient to recharge the well fields and satisfy the pumping
demands at Essex. Supplemental flow releases framthe dam are reduced as winter
runoff increases, éllowing watef to be stored in the reservoir for use during the
next season. According to the terms of its water use permit the District is re-
quired to release a minimum flow of 5 cfs. at éll times for maintenance of the
trout fishery immediately below Ruth Dam. The permit also cqntains the following
clavse for the protection of anadromous fish in the Mad River downstream from the
Ranney pumps near Essex:

"During the periods herein specified, bypess or rPleese into the natural

streambed of Mad River immediately below Essex diversion, the following

ninimum flows or the natural flow of Mad River as regulated by diversions
now in existence, whichever is less:

October 1 through October 15 30 cfs.
October 16 through Octcber 31 50 cfs.
Noverber 1 through June 30 75 cfs.
July 1 through July 31 50 cfs.
August 1 through August 31 Lo cfs.

September 1 tarough September 20 30 cfs.
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DESCRIPTION OF THE PROJECT ARFA

‘The Mad River drains about 496 square miles of mountainous térrain in Humboldt
end Trinity Counties, and flows into the Pacific Ocean a few miles north of
Hunboldt Bay. The headwaters and abouf 159 square miles of thé watershed are
© within Trihity County. The total length of the main stem is siightly over

105 miles. Principal tributar;es to the Mad River are the North Fork Mad
River, Lindsay, Canon, Maple, ,‘Bo,ulder.,._Bug, and Pilot Creeks. Elhése streaﬁs |
~drain aboﬁt 30 percent of the total waférshed area. The Mad.Riéer is situated
in a steep V-shaped canyon bordered by northwest trénding ridges iﬁcluding
South Fork Mountéin, Eight Mile Ridge, ﬂad River Ridge, and dthéég.“ Chinquapin.
Butte, the highest peak in the drainage basin, is 6,070 feet above sea level.
The river flows in a northwesterly direction throughout most of its course,
maintaining an average gradient of 30 feet per mile. In the headwaters the
gradient Increases to about 100 feet per mile. In the lower 12 miles, where
the river meanders across the Mad River flood plain, the gradient is about 8
feet per mile. The lower river tekes the form of a tidal estuary about 1-1/2

miles from the mouth.

The Mad River watershed annually receives ffbm 40 inches of rainfall near
Arcata to 90 inches in the inland mountains. Although tfacé amounts of
rainfall occur infreéuently during.the summer throughout ihe drainage basin

most precipitation occurs during the months of October through May.

Surmer temperatures in the interior portions rahge from about 40 degrees F,
to over 100 degrees F. Although freezing temperatures are common during the
‘winter, winter femperatures in the interior perts of the drainage'basin

average from L2 to'h9 degrees F, Near the coast, in the vicinity of Blue Lake,
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summer temperatures usually.varies from 44 degrees F. to 85 degrees F.

Winter temperatures near the coast average about 50 degrees F.

Vegetation in the Mad River watershed is typified by.the dominance of forest
trees, although grasslands; oaks, and othgr hardwoods occupy a significant
portion of the total area. Douglas fir is present throughout the entire
‘watershed and is predominant ih the headwaters. Dense stands of coast red-
woods, concentrated within the lower portions of the water#hgd, comprise about
20 percent of the total area. Most of the watgrshed:has feen logged for red-

wood and fir, and the timber stands now present afe mainly second growth.

Soils within the Mad River watershed are unstable. Sedimentation and turbidity
in the river have increaéed since logging and road building disturbed the
watershed. The U. S. Geological Survey has determined that the M=d River may
carry over one million tons of suspended sediment to the ocean in a:single'
season. During the 1963-64 water year 1,235,266 tons of suspended sediment

was transported by the river past the U.S.G.S. geging station near Arcata.

The highest mean concentration of suspended sediments recorded in the Mad
River in 1964 was 5,010 ppm, measured on'January 20 when the mean dischargé“
was 32,600 cfs. Suspended sediment in the Mad River is ‘made up of particles
ranging from 0.002 mm to 0.)25 mm in diameter. During peak flows a small
pefcentage of larger suspended particles up to 1.0 mm may also be present.
Thé riQér ééngally remains turbid'during periodé of increased_runpff. As_.
flows subside, water clarity incrgases. Concentrgtions of suspended sedi-

ments alt the U.S.G.S. gage near Arcata have been measured as low as 2 ppm

during the summer.
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United States Geological Survey chemical analysis data for the 1953-6l4

water year indicates that the Mad River is slightly alkaline with pH ranging
from 7.2 to 8.L. The water hes a specific conductance of frem 82 to 189
micromhos at 25 degrees C. and an average hardness, as CaCo3, from 35 to 88 ppn.
Total dissolved solids range from 83 to 110 ppm, and bicarbonates from 46 to |

100 prm.

" The Mad River naturally exhibits a wide annual variat;on'iﬁ flow. Eroﬁ 1950
to 1965 flows near the mouth have ranged from 77,800 cfs to 1T efs. The
lowest flows occur during the summer usually from July through September.
Highest flows generally occur between December and March. The river above
Ruth Reservoir normally becomes intermittent during the summer. When the
Sweesey diversion was still active, sumer flows to the ocean occasionally
became seepages. Since the operation of the Ruth project in 1961 and the
sbandonment of Sweasey, a live stream has been maintained to the Pacific

Ocean throughout each year.

Flooding in the lower Mad River basin occurred even before the watershed had
been affected by logging and road puilding._ The high flows of 1903 and 190h
are examples referred to by Ridenhour, et al (1951), which resulted in con-

silderable property damage in the Delta area near the mouth of the river.

Operation of the Ruth pfoject has increased summer flows of the river to

the Pacific Ocean. Winter flows have been relatively wnaffected except B
immediately below the dam where they have been reduced and stabilized. Figure
1 shows the changes in the average monthly discharge of the Mad River during
the summer below Essex resulting from the operation of the Ruth project.
Differences in the summer flow pattern immediately upstream from Essex are

approximated in Figure 2.
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Operation of the Ruth project_has chenged the Mad River, benefiting both the
anadromous and resident fishery resources. Increased flbws ;n the i

river during the summer aré believed to ﬁave':gdﬁced.losses.of young anadro-
mous salmonids due to stranding. Increased haﬁitat haes been provided during
the éummer and early fall for all specles of young salmonids, adult summer-
run steelhead, and resident trout. The inérease in food-producing areas |
résulting from these flows has prdbably-had a beneficial effect on the éféeam

survivel of all specles of young salmonids in the river.

Although increased flows have improved the Mad River during the summer below
Ruth Dam, turbidity is noticeable for‘a considerable distance downstream, -
This condition is prevalent year-round below the dam.‘ ?urbidity is more ..
pronounced with highgr discharges. Seasonal climatic conditions affect .run-
off and increase the turbidity of the reservoir. According to Department of
Water Resources unpublished data, the turbidity of the river below the dam.
normally ranges from 13 to 22 ppm from June through August. Concentrations
of this order gradually filter out through the streambed and are not

noticeable downstream.

Water temperatures of the Mad River are generally suiteble for salmonids
throughout most of the year. According to Department of Water Resources
unpublished data the water discharged from Ruth Reservoir is about LYy gegrees
F. in May and graduelly becomes wérmer throughout the season. By October the

temperature of the river below the dam may be as high as 65 degrees.

In 1966 fall overturn of the reservoir had occurred prior to October 18.
The reservoir was homothermous at 65 degrees on that date. The increase
in tempefature_of the river below Ruth Dam during the summer is due to -

depletion of the hypolimnion in the reservoir. Fall overturn would probably
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occur later and at a lower temperature if the hypolimnion renlaihed ,ldrigélx;; -
Following overturn, the reservoir remains homothermous , end gradually cools
£o about 55 degrees by November, and may reach a low of close to 10 dé'fgrée"'s:
by January or February. SR
Temperatures of the Mad River duriﬁg the.summer before and since the.opératign
of_.Ru'th Dam are sumarized in Table 1. Present temperature.conditions of the

river are shown in the upper half of Table 1 for six different locations .

below the dam to show the rate of warming of the river as it travels dowm-

stream, and the cooling effect of the ocean on temperatures at the lowermost

station (TS miles downstream). By comparing lines 4 and 5 with line T it can
be seen that maximum summer temperatures were higher in 1967 than in 1956,'2'
suggesting that perhaps the Ruth project has slightly warmed this part of

the ri#er.



Year
1967%
1965%*
1967%

1967+
1967+
 196hwk
1956+

* From Calfornia Department of Water Respprces unpublished reccz-dg. )
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TABLE 1

MAD RIVER SUM/ER WATER TEMPERATURES

Stream Miles
- Below Ruth Dam

1 mi., downstreem
7 ni. downstream

17 mi. downstream
(Pilot Creek)

48 mi,. downstream
(Butler Valley)

66 mi. downstream

(Mad R. Hatchery) |

75 _mi . downs tr_eam

61 mi. downstream .
- (Sweasey Dem)

'X‘* From U.S.G.5. records.

.+ Hend thermometer readings by Depa.rtmeﬁt o;' Fish and Geme

BELOW RUTH DAM

JUNE

APRIL  MAY JULY  AUGUST SEPT
Max-Min Max-Min - Max-Min Max-Min Max-Min Mox-
b5 4 k9 uh 59 hs 55 48
58 51 64 52 67 57 €8 57 67 €0 63
60 - 13N 76 63 13 61
(RS (O
56 51 64 52 67 57 68 58 .67 60 63
S4 bh 58 M6 69 Sk Th 64 T2 6h 7O
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- FISH RESOURCES

The Mad River is primerily Important as a spawning and rearing stream for

three species of anadromous salmonids, king salmon (Oncorhynchus tshewytecha)

silver salmon, (0. kisutch) end steelhead trout (Salmo gairdnerii)., It elso

contains a good population of resident rainbow trout (Salmo gairdnerii).

- Anedromous coest cutthrost trout (Salmo clarkii) are present in the lower

river and tributeries but are of minor importance., Other specles naturally

- occurring in the drainage include shiner perch (Cymatogaster aggregata),

three spined stickleback (Gasterosteus sculeatus), starry flounder

(Platichthys stellatus), sculpins (Cottus gulosus), (Cottus aleuticus),

(Leptocottus ermatus), Humboldt sucker (Catostomus hurboldtianus), eulachon

(Thaleichtbys pacificus), Pacific lamprey (Entosphenus tridentetus). Sturgeon

(Acipenser sp.) end American shad (Alosa mapidissima) have been reported as

infrequent visitors. Catfish (sp?) were introduced in 1881, but no recorids
are evallable indicatirg survival (Wainright, 1965). Japanese ayu

(Plecoglossus altivelis) were introduced into Ruth Reservoir in 196L.

Selmon and steelhesd rins have been counted at Sweasey Dam elmost éver& year
from 1938 to 1964k by the Department. These records are shown in Tﬁble 2 and
Figure 3 and indicate that salmon end steelhead funs'péssiné the d&m wore
very steble for the first 14 years of record. Since 1952 the natural rums
have declined seriously. Silver salmon have shown a sharp rise beginning in

1959, resulting from a special stocking program underteken by the Department.

Several complex factors are belileved to be responsible for the general
reduction of the natilve Mad River anadromous fish runs including gravel

removeal, logging, floods, and lack of fish zcreens at the Sweagey diversion
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intake for over 25 years. Gravel removal has destroyed salmon spawning arees A
in the lower river. Howevef, most of the major spawning areas in the river
are located upstream from these operations, Extraction of gravel from
upstrean sites in the future is imﬁrdbable under present conditions.
Annual réplenishment of gravel has been sufficient to prevent depletion at
the existing excavation sites, making it unﬁééessary.for'the operétbrs to

seek new deposits.

Logging on the unstable slopeé of the Coast Rénge can adversély;dffed£ fish
habitat. Removal of the vegetative cover shading the smaller streams causes
undesirable increases in summer temperatureé;l Brosion from cut-over iand
plugs up the spawning gravel with fine matefiai(thus reducing its usefulness

for spawning. Siltation cen smother eggs and young fish.

Population levels of anadromous fish are expééted t0 increase from im@roved
summer flow conditions in the river through the opsration of the Ruth Dam
project; providing temperature and turbidity ﬁrdblems do not outweigh

increased flows.
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| TABLE 2
| SALMON AND STEELHEAD COUNTS

MAD RIVER
(sweasey Dam)

) : - King Silver Steel-
Year salmon salmon head
1933 &/ . ] ]
1934 - - -
1935 - - -
1936 - - -
1937 - - -

- 1938 : 1,273 ‘ 498 - 3,210
1939 1,257 - 125 , 3,118
ko 1,293 73 . 5,706
9k 3,139 308 4,583
1942 1,676 : 378 ' 6,650
1943 o 1,236 ‘ - 259 h,921 -
1944 - - e
1945 - - -
1046 ' 1,181 L5 5,106
1947 T 2/ 510 - 3,582
1948 672 515 3,139
19k9 184 512 L oTh
1950 1,505 ' 147 4,430
1951 1,519 Lak 5,543
1952 401 T2 5,613
1953 , 8L 91 . 2,943
195k 409 59 2,390
1955 390 2 148
195 129 2l o 2, TL7
1957 Lok m - 1,957
1958 ' 478 3 /// 1,780
1959 19 5k, - 1,376
1950 55 2L 1,343
1961 Lo 710 1,985
1962 238 3,580 1,708
1963 232 1,419 2,178
196k | kg2 332 373

1/ 1933 refers to counting yeer 1933-34, etc.
g/ Does not include en estimated 250 fish that passed the dem before counting
started.
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KING SALMON | '

Beginning about 1850 a commercial salmon fisﬁery, primarily for kiné salmon,
was active in the iawér Mad‘River and estuary. Statistics are lackiﬁg, but
newspaper accounts for the year 1905 suggest that the.catch for tﬁat season
may have amounted to about 200,000 pounds or 10,000 fish, exclusive of

spoft caught fish (Ridenhour et al, 1961). The last year of commercial fish-
ing in the Mad River was 1918 (Anonymous, 194%9). This was the first active

river fishery in the State to be closed to commercial salmon fishing.

According to Ridenhour, who interviewed long-time residents and fishermen of
the area, the runs declined noticeably from 1920 to 1930, and larger fish
became scarce. A T3-pound king salmon, caught and weighed in 1895, wﬁs ‘the
1argest_¥eported. Kings over 50 pounds were taken frequently until about

1925,

Reduced escapement of king salmon to the river during this period may have
been due largely to the expansion of the early commercial offshore troll
fishery which began in the Monterey Bay area in the early 1880's and spregd
to north coastal waters in 1916. In 1919 nearly three millioh pounds of
salmon were troll ceught in the Fureka region which, since this time, has

produced the greatest salmon laudings of any region in the State.

| King salmon usually starf their annual upstream migration in the Mad River
with the first substantial fall reain in Cctober or November. They have been
known to eﬁter the estuary and lower river es early es August. Alihough

the mouth of the river remains cpen in most years, and has remained open all
year during the past 10 years, including 1559 when the flow near the mouth

reached a low of .7 cfs, a sand bar ociasicnelly forms during periods of
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Jow flow. Once formed the bar remains until flows increase sufficiently to
“remove it, Late opening of the bar has occasionally caused delays in

upstream migration of king salmon.,

‘The arrival of the first king salmon at Sweasey Dam each season has usually

been preceded by a significant peak flow. Most frequently, peak flows prior
to the start of the counting season have ranged from 100 to 400 efs. In

1952 king salmon did not reach Sweasey Dam untill the flow had increased to

170 cfs on November 15, though they had been in the lower river for some time

prior to that date. These fish had entered the river while flows ranged |

from 21 to 2L cfs. The lowest peakvflow preceding the first king salmon of the

season at Sweasey was 6& cfs, which occurred on October 1ll, 1959. The first

king salmon counted through the ladder was on October 18. The highest recorded

-flow before commencement of the king salmon counting period at Sweasey Dam

occurred in October 29, 1950, and was 23,500 cfs. November is the peak month

of upstream migration of Mad River king salmon (Figure 4).

Stream Tlows may fluctuate from léss than lOO'to'éeveral thousand cfs during
the spawning peridd, November through December. Opfimum spawning flows for
Mad River king salmon in the main river aré presently being deﬁermined by
the U. S, Fish and Wildlife Service and the Department. The principal
spawning areas for this species are located in the main river and tributaries
dowﬁstream from Sweasey Dam. Canyon Créek, North Fork Mad River, and the
main stem between Sweasey Dam and the North Fork are most heavily utilized
spawning areés. About 65 stream miles of suitable spawning habitat exists

in the drainage. Upstream from Sweasey Dam king salmon spawn in Maple and
Boulder Creeks and in fhe main river in the vicinity of Butler Valley."(See

Figure 5) A series of roughs and a fall, located about 4O miles upstream
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‘from the mouth of the Mad River, marks the upstreem limit of migration for
anadromous fish. Steelhead and a few silver salmon are known to reach

the barrier but king salmon rarely do.

In 1952 the first spawning escapement estimate, using a tag and recovery
method, was made for Mad River king salmon by the Depertment of Fish and Game,
A similar study was conducted in 1954 by the U. S. Fish and Wildlife Service,‘
and in 1956 field cbservations and carcass fecovery data were used to estimate
the total population (Teble 3). The totzsl average run is estimated to be’
5,000 fish per year.

TABLE 3

TOTAL ESCAPEMENT FOR MAD RIVER KING SALMON FOR 1952,
1954 AND 1956 IN COMPARISON TO SWEASEY COUNTS

Estimated Total | : Sweasey Counte
Year o -Escapement - Actual % of Total
1952 6,320 &/ 401 6.3
1954 3, b2l 2/ 409 11.9
1956 1,429 3/ 129 9.0

The percentages in Tsble 3 seem to suggest that there may be a fairly constant

relationship between total yearly escapement and the annual king salmon counts
at Sweasey. It appears that roughly 10 percent of the annual spawvaing
escarcment 1is counted at Sweasey. Fall flow conditions are known to affect

this relationship however.

;/ Unpublished deta from Celifornia Department of Fish and Game Region 1
files September 17, 1953.

2/ Unpublished data from Region 1 files by U. S. Fish end Wildlife Service

3/ Unpublished data from Region 1 files by California Department of Fish
and Game,
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Seaward nigretion of Juvenile salmonids in the Mad River was studied in

'_1951 and 1952 to determine the optimum time for planting hatchery-raised

" fish. Wild seaward migrant king salmon passing Swéasey Dam in 1951 were

most sbundant in May and June (Figure 6).

During the sampling perilod from May'l to August 1, downstream migrants

. ranged in size from L.T to 3.9 inches fork length. During the peak of

migration, June 12 through 18, the average size was 2.82 inches. .

Bailey and Gibbs, 1963, determined that the transition from fresh to salt
water takes place from June through August when the young fish have attained
an average size of about 3.1". The size of the fish, not the time of year,
is apparently the most important factor controlling this transition in both
wild and hatchery-raised fish. It was concluded that hatchery-ralsed king
salmon should be planted in the Msd River at less than 5 per ounce (2.8"

fork length) to reduce fresh water mortality.

Mad River king salmon averaged roughly 4,500 eggs per ferrale as determined

from samples of 42 asnd 37 collecfed in 1950 and 1951, respectively (Bailey,
1952).

SILVER SALMON

The population of silver salmon native to the Mad River drainage declined
rapidly in the early 1950's. In 1957 a restoration program was inltiated
using silver salmon from the Quilcene and Klaskanine Rivers in Oregon.
Annual plantings of yearling silver salmon, h0,000 to 75,000 fish each year
since 1957, has resulted in higher returns of the introduced strain than

the present run of native fish.

Native silver salmon may begin their spawning migration as early as October,

but do not run in large nuxbers until the stream has risen substantially.
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The normal migration and spawning period extends from November through
Januery. The Quilcene and Kleskanine strains appear to have an earlier
migratioﬁ pattern, appeafing in the river in largé numbers during Septembér
end October. The differences in migratioﬁ pattern between native and intro-

duced strain is illustrated in Tsdble 4.

v/

TABLE L4

A COMPARTSON OF THE MONTHLY MIGRATION PATTERNS 5
OF THREE STRAINS OF SILVER SALMON - MAD RIVER 2/

OCT. NOV. DEC. JAN. ©FEB. MAR, TOTAL

1949-50/1958-59 : e . : . o
Mad River Strain hR 525 703 o1 2 0 1,332

Percentage 0.83 39.11 52.78.76.83 0.15  0.00 100.00 "
1959-60/1962-63 S , S
Klaskanine & Quilcene 1,906 962 927 L o] 0 3,839
Percentage 49.65 -25.06- 215 1.150.00 0.00 100.01

1/ Region 1 Corrésﬁohdeﬁéé‘March‘i9; 196,
2/ Counts teken at Sweasey Dam.

Little is known about the distribution of spawning and rearing aréas
utilized by Mad River si}ygzwiglmon. Lindsay Creek aﬁd its tributarieg
ﬁave beén regarded as being the mcst important silver salmon producers in
the system. Lindsay Creek enters the river'about five miles upstream ffom

the Pacific Ocean and receives ebout 250 spaﬁners annually.

In order to learn more about the relative importance of silver salmon rear-
ing areas in the Mad River system, the major tributaries, including North
Fork Mad River, Boulder, Lindsay, Blue Slide, Black Dog Canyon.and Maple

Creeks were sampled on July 27 and 28 and on August 3, 1967, using seines
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and eléctrofishing gear. Only Maple and Lindsay Creeks were found to contain
yguhg.silvers. Other Depertment personnel have observed silver salmon also
utilizing the smaller tributaries to the lower river, such as Warren andA
Mill Creeks. Figure 5, which is based on our limited observations, shows thev
distribution of spawning and rearing aréas utilized_by sil#er salmon within

the Mad River system.

The average total run of silver saimon, including hatchery feturns, is

presently estimated to be about 2,000 fish.

A trapping study of Juvenile silver salmon conducted by the Departwment at
gweasey Dam in 1951, has shown that the peak'of seaward migration occurs
from mid-May through June (Figure 7). Fork lengths of sampled fish ranged

from 1.8 to 4.8 inches during the sampling period.

The feasibility of establishing a salmon hatchery on the Mad River is now
being studied by the Department. The hatchery would be located on the Mad
River near Blue Lake, about 2% miles upstream from the confluence with the
North Fork. Experimentél facilities have been constructed and are now in’

operation.

I? all phases of a large hatchery operation can be sgccéssfu;;y pqmpleted,

a permanent haxchéry wi1l be constrgcted to providg for»the p;qductiqn of
- 1,000,000 yearling silver salmon and 5,000,000 king salmon fingerlings.
Fiéhéries benefits are estimated to e 340,000 pounds of commercially caughf
fish and 51,000 angler days of sport fishing ammuelly. The hatchery
facilities would cost about $3,000,000 and would be jointly financed by
State end Federal funds, as authorized by the Anadromous Fish Act recently

' passed by Congress.
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STEFLHEAD
The most important steelhead producing waters in the Mad River system are
located sabove Sweasey Dam. Boulder, Maple, Black Doé and Blue Slide Creeks
are used principally by this species. Lindéay Creek and the North Fork
- are also good steelhead producers. There are presently about 89 stream
niles of spawning habitat in the drainage utilized by steelhead. Figure
5 indicates the wide distribution of spawning and rearing areas in the

drainage.

Adult steelhead migrate over an extendsd period in the Mad River from fall
to early spring and spawn in-iate winter or early spring. From Figure 8

it can be seen that annual steelhead spawning migrations begin as early as
October with the largest part of -the migration pagt Sweasey Dam otcuring . -

from.Januafy through April.

A small number of steelhead that spend the summef end fell in deep pools
above Bﬁtler Valley prior to spawning are believed to be a distinct
"sumner run." Although no information is available on the life history of
this separate population, many of the sfeelhead counted at Sweasey Dam

in May are thought to be summer run since they lack the physical char-
acteristics of sexually meture fish. The total annual fun is presently

estimated at 6,000 fish.

A trapping study was conducted by the Department of Fish and Game in 1951 to
determine the downstream migration period of Mad River steelhead. Steel-
head were taken throughﬁut the trespping period May 1 thirough August 1, end
were most abundant during July. This 1s demonstrated in Figure 9. Various

age classes of young steelhead were obtained, ranging from 1.4t to 6.6 inches

fork length.
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FISHERTES

Without the Project .

The Mad River supports anadromous fish resovrces of great economic and

recreational value. Salmon and steelhead produced in this stream con-

- tribute to valuable offshore sport and ccmmercial fisheries and provide

sport fishing in the river.

The salmon and steelhead sport Ffishing sres on the Mad River is limited by
regulation to the main river from 3,000 feet below Sweasey Dem to 200 yards
upstream from the mouth. Although the lower section 6f the river is in pfivate
6wner§hip it is readiiy accessiﬁle>to fishiné ekcéft.for thé first eight miles
below Sweasey Dem which is behind a locked gate. In .spi‘bé of this, a |

considerable nmumber of fishermen manage to get past thé gate. Mad.River

'Tishermén are mainly local residents.

In 1952, according to counts and estimates by the U. S, Fish and Wildlife
Service, 6,000 angler days were spent fishing for steelhead. Although no
rrecise data are available, it has been estimated that Mad River steelhzad

anglers catch an average of about 1,500 fish‘each seasdn.

Studies conducted by the Departwent and the U. S. Fish and Wildlife Service
indicate that 750 king salmon were taken by anglers .inm 1962 and 240 were
caught in 1954, It was also estimated that an average of 1,600 angler days

were spent fishing for king salmon in the river each of these seasons.

Since 1959, due to the introduction of Oregon strains, the number of silver

salmon returning to the Mad River has increased remarkably and has resulted
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in a greatly improved river sport fishery. The contrioution of these fish

to the river sport fishery was evaluated by creel censuses conducted in 1959
and 1962. It was estimated in 1959 that about 2,000 hatchery-reared silvers
were caught from September 17, when the first fish entered this fishery, to
Novenber 22, In 1962 a creel census was conducted from October 1 to October
7. This information is summarized in T&ble»S. A total of 118 silver salmon
were examined; all were two-year olds.except for one three-year old. About
elght percent of the two-year olds were females ranging from 6. 9 inches to
21.2 inches fork length, the remainder were males ranging from 11.8 to 21 T
inches fork length. A predominance of two-year old silver salmon is abnormal
Silver salmon usually return as three-year olds. It was estimated that about
koo of these fish were caught during the month of September. Very few were
caught after October 7 due to high flows. The total catch during this period
was estimated to be TOO hatchery-reared silver salmon. from September 1l to
November 5, 1963, 475 silver salmon were caught from the Mad River, 177'¢;"

which were two-year olds.

Although a high percentage of the river silver salmon sport catch has been

| grilse (two-year olds) most of the runs counted at Sweasey Dam have included

a good percentasge of three-year old fish. This relationship is showm in

Teble 6, which summarizes the returns of planted marked hatchery silver salmon.
The Teble also indicates that returns of Klaskanine and Eel River strains of
silver salmon, planted in the Mad River at‘yearling size, ranged.from 0.24

to 4.13 percent and averaged 2.0l percent.
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TABLE 5

1962 CREEL - INFORMATION - MAD RIVER SILVER SALMON i/.

Totel Boat Catch/ Total Shore  Catch/ Total Catch
Angler Hours Hour Angler Hours Hour Silver Salmon
October 1 108 0.15 18 0.12 23
2 80 0.42 40 0.00 34
3 158 0.27 ok 0.02 L5
L o 0.1 32 0.00 22
5 2 - - 0.b6 6L 0,00 66.
6 232 . . . 0.32 184 0.12 98
T oL . 0.09 - 108 0.00 10
938 . 570 298
1/ Region 1 Correspondence.
RELEASES AND RETURNS OF MARKED SILVER SALMON
PLANTED IN THE MAD RTVER .
Returns
Brood Release Number 2 Yr. 3 Yr. Percent
Year Strain Dete Released No. Per Ib. .- 01ld 014 Total. Escapermeni
1957 Klaskanine 3/10-17/59 40,212 9.3 to 10.9 487 14k 631 1.57
1959 Eel River 2/23/61 58,036 9.8 707 528 1,235 2,13
1960 Klaskanine 1/25-2/1/62 40,265 8.5 1,272 393 1,665  L.13
1961 Klaskanine 2/4-2/6/63 60,989 12.1 109 36 1ks 0.24
1/ From: C. S. Kebel and E, R. German 1967, Some Aspects of Stocking

Hatchery-Reared Steelhead and Silver Salmon.

Administrative Report No. 67-3.

Marine Resources
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Turbidity has probably limited the Mad River selmon and steelhead sport
fisher& more than any other facth. Heavy silt loads of over 1,000 ppm
prevail during winter floods. Experimental,incubatiSn of king salmon eggs
at Sweasey Dam in 1960-61 resulted in heavy losses due to siltation.

It is asgumed that survival of natuiélly spawned eggs in the river and
tribufarieé 1s probably affected similarly by ﬁﬁisuﬁroblem. During the
sumer and early fall the river is usually very clear and remains so until

the season's first substantial rain.

Once the river rises and becomes turbid the stream may be unfisheble for
gome time. The river was fishable for less than 40 percent of the 1957-58"
winter season from November to February due to high and turbid water condi-
tions which are typlcel for the stream during this period.* Because these
conditions prevall during most of the native silver salmon-and steelhead
migration periods these fish are relatively less vulnerable to angling than
king salmon which enter the stream when flows are low and clear. Early
running hatchery-reared silvers, so far, have been highly vulnerable to

angling for this same reason.

Although the Mad River sport salmon fishery is a veluable recreational asset
to Humboldt County residents, the greatest'benefits deriﬁed fiom the'river;s
salmon resources are realized by offshore commercial and sport fisheries, |
Tbble T summarizes estimates of the sport and cormercial oceén'catchés<of
"selmon produced in the Mad River, .

*¥Fishable water is defined according to visibillty of secci disc immerced
between 12 and 16 inches.
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TABLE T

ESTIMATED PRESENT CONTRIBUTION OF MAD RIVER SALMON
TO OCEAN SPORT AND COMMERCIAL FISHERTES

King Salmon Silver Salmon

Commercial 12,700 1,100
sport 2,800 | 700

‘Ocean sport fishermen spend an estimated average of 4,200 angler days fishing

for Mad River king salmon and 1,700 angler days fishing for silver salmon.

Resident rainbow trout are present in most of the Mad River drainage,
including Ruth Reservolr. A mlnimum flow of five cubic feet per second is .
released at all times from Ruth Dam to maintain the downstream trout fishery.
The river is readily accessible by good roads for about 12 stream miles
below Ruth Dam and 12 stream mlles above the upper end of the lake. The o
lake at high level is about ll mlles long. Access on about 35 miles of
strean between Mad Rlver Ranger Station and Sﬁeasey‘Dam is limited to av
major road crossing near Maple Creek and a few points located near the middle
of this section where unimproved roads terminate. Ruth Reservoir is essily
accessible to both boat and shore anglers. Because of accessibility the '
reservoir and the river upstream from Mad River Ranger Station receive more

angling pressure for resident trout than does the rest of the streanm.

Angler success rates on the Mad River, prior to the construction of Ruth .
. Reservolr, were determined along the more accessible.sections in 1957 and

1958 by the U. S. Fish and Wildlife Service and the Department.
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The average catch per hour was more than 1.4 fish during both summers. The
rate of angler success in 1966 in the river below Ruth Dam averaged 1.0
fish per angler hour during Mmy and June. Angler counts made by the Fish
and Wildlife Service showed thet 4,000 angler days were expended for trout

in the Mad River in 1956.

Since its completion in ‘1962, Ruth Reservoir has been managed by stocklng
100 000 to 200,000 frngerling rainbow trout annually and has provided

satisfactory fishing although angling pressure is low.

On May 26 and 27, 1962; the opening weekend of trout season, & Department of
Fish and Game creel census indicated that anglers caught 83 fish per hour.
A total of 225 trout were exam*ned which ranged from 5 to 14 inches fork -
JLength. Other studies indicate opening day success rates ranged from 2. h2
fish per angler hour on May 25, 1963, to .63 fish per angler hour on JUne

2, 1964, On June 2, 1963, 527 anglers visited the reservoir.

An experimental introduction of 8,000 merked catchable rainbow was. made on

May 11, 1966, and evaluated by a creel census which was started- on April

30, the_qpening day of the 1966 trout season, and terminated on July 4,

The census alsq included the accessible sections of the river in the vicinity

of the reservoir. . The catchable trout program has beeh discontinued because

the total estimated return of planted fish to the angler wes only 23 percent
(LaFaunce, 1966). Based upon this work it is estimated that Ruth Reservoir |

presently receives about 3,300 angler days of use per year.
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With the Project

Butler Velley Damwould create an impassable barrier to anadromous fish.

About 26 miles of important spawning and rearing streams presently utilized

- by salmon and steelhead would be cut off by the proposed dam. Counting

records obtained at Sweasey Dam, locatéd seven miles downstream from the dam

site, provide the best means of determining fhe“éverage“annual runs of fish

‘that would be affected by the project. 'Béséd upon these records average

annual spawning escapements of 4,500 steelhead trout (inéluding summer=¥un),
1,500 king salmon and 500 silverAsa;moQ would be blocked from their nétural

spawming and rearing arsas by Butler Velley Dam.

If a low-level diversionlﬁam is constructed near Essex, it wﬁuid effectively
block all of the runs of anadromous fish from the entire Mad River system,
including returns of fish to ‘the proposed Mad River Hatchery. Losses of
young and adult salmonids assoclated with the diversion of water at sﬁch a
dam would be high unless suitable facilities are provided to protect fish

migrating both upstregm and 40wnstteam.

Stream flow regulation below Butler Valley Dam could have significant
adverse effects on the anadromous fishery resources of the Mad River.
Anadromous fish runs weculd be jeopardized if flows in the river to.the
Paciflic Ocean were ingufficient to provide for?
1. Attraction of adult salmon and steslhead from the §cean to the .
mouth of the river.
2. Trgﬁsportation“of adults to spawning areas in the river and
tributaries below Butler Valley Dam including the Mad River Hatchery.
3. Successful spawning of king salmon in the river below the dam.

4, Rearing and seaward migration of Juvenile salmonids.



Ll

Degradation of water quality in the river could result from the operation”
of the project. Excessive turbidity or unfavorable temperatures of water
' released frcm the dam would be detrimental to the anadromous fishery iesources,

of the river and would limit sport fishing in the river.

qu,disso;ved oxygen in the river immediately below Butler Valley Dam could
interfere with the operation of the recommended fish trapping and egg teking

facility needed at the dam to preserve anadromous fish rums.

Primarily because of the excessive water surfdcé'flucfuations which are o
expécted to result from the operation of Butler Valley Reservoir, the i
reservoir will prdbably~not support a good fishexry eilther for trout or
Qarmwater fishes. ;n addition to the fluctuation of the reservoly turbid
water, gpd;pqssibly'unfavorable'temperaturesmay‘further reduce the pro- - -

ductivity.of the reservoir.

Butler Valley Dam would reduce trensport and natural replenishment of
sand and gravel in the lower river where large commercial operations"are
located. This might result in these operations moving elsewhere in the .

river and further destruction of spawning areas.

DISCUSSION

Artificiel propagation, coupled with adequateiprotection'of ﬁébiﬁét:wﬁicﬁ“.
will still be available after the project is constructed, would be the most
practical means of preserving the anadromous fishery:iesourceé'thréafened
by the construction of Butler Valley Dan. Fish hatche}y"faéilities?ané

an egg taking station would be needed to-perPEtuaté average ahnual.runs of

1,500 king selmon, 500 silver salmon,'and'h;soo steelhead trout that would be
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blocked by the dam. The capacity of the proposed Mad River Hatchery could
prdbebly be increased to prodﬁcerfhe additional number of fiéh‘required to
maintain these runs., Assuming thaﬁ'ﬁhe'percent“return of adults would be
1.0 percent for steelhead and 2.0 pereent for silver salmon planted as
yearlings in the Mad River it would be necessery to design additional
hatchery fac1lities with a capacity for rearing 450 000 steelhead (8 per

pound) and 25,000 31lver salmon to yearling size.

To maintein an annual escépement“efAl,EOO Mad River king salmon, 2,000,000

ingerlings should be raised to'an'e;ér;ge eize;of 5 per ounce before beiﬁg
released. A fish barrier and trapping and loading facilities would ﬁave'te
be located below the Butler VElley Dam outlet to trap the salmon and steel-

head that would be blocked by the aam. |

The total cost of the hatchery, fish barrier dam, .and the trapping and
loading facilities would be about $2.5 million and fdtel annual operating

costs would be about $84,000.

Fish passage fecilities, to permit unimpaired upstream'movemeet of anadromous
fish, weuld be required if a low-level dlversion dam were conetructed near
Essex. 'Aaequafe sereenieg deVices would also be needed at this dam to
prevent juvenile and adult salmonids from being diverted and lost into the
water conveyance system. If a surface diversion without a dam is used,

only screening devises would be required.

Cost estimates for the proposed facilitlies at Essex canmot be made until the -

location and nature of the diversion are known.
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P ocrem et

Based_upoq_limnological informatioﬁ aevailsble regerding Ruth Reservoir, waters in

- the hypolimnign of Butler Valley Reservoir would undodbteély'be twbid and at times
low in disso;ved oxygen. Since this would be fhe primaxry source of cold.water

| needed forﬁatﬁracting fish to the recormended trépping facility below the dam,.
features for providing well oxygenated water might have to be incorporated to assure

efficlent operation of the trap.

Stream lews necessary to preserve the fishery resources of the Mad River are rec-
ommended_acpording to Table 8., These flows are over ard sbove existing downstreem

water rights,

Table 8
Releases from Butier Valley Dam
Perlod Flow
October 16 - April 30 300 cfs. (116,900 AF)
May 1 - June 30 _ 200 cfs. g 2k,200 AFg
July 1 - October 15 ' 100 cfs. 21,400 AF¥

Flows to Pacifle Ocean Downstream from Diversion Near Essex

Period . o Flow
October 16 -~ April 30 . - 300 efs. (116,900 AF)
May 1 - June 30 150 cfs. 18,100 AF)
July 1 = October 15 ' k5 cfs.. ( 9,700 AF)

This schedule is preliminary. Studles are now being conducted by the U. S. Fich
emd Wildlife Service end the Department of Fish and Game to determine, more accura-~

tely, the flow requirements for fishery preservallon below the dam,

Preservation of the fishery rescurces downstream from Butler Valley Dem would
depend also upon maintenance of temperatures and dissolved oxygen concentra- -

\;) tlons suiteble for salmonids. Suspended sediment concentrations in the
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river would have to be controlled to permit full recreational utilization
of these resources. Aitraction water of suiteble quality would be required |
for successful operation of the recommended fish trapping facility at or
near the dem and for artificisl propagation of enadromous Ffish at the
proposed Mad River Hatchery, which will-be'designed to obtaln water
periodically from the river, Temperature, dissolved okygen, end turbidity
levels affecting fishing,bsalmon reproduction, and summer-run steelhead
ripening could be more ciosely controlled if releaees‘iﬁam the dem could be
drawn from various depths in the reserv#ir. Multiple level outlets should,

therefore, be included as a water quality control feeture of the project

for fisheries preservatlion purposes.

Large quantities of streambed materials are amnually removed from the lower
Mad River for aggregate production. Salmon spawning hebitat in the lower
river has been dameged Ly these dperations. Trese daqages hav= been
minimized because of the continucus natural transportation and replenlsh-
ment of gravel by the river. Butlef Valley Dam cculd reduce this nabtural
replenishment of gravel. T‘e indusiry would theﬁ bg forced to_develOp
other gravel deposits which céuld result in further_destfuction of salmon

spewning areas elscwhere in the Mad River,

All streambed gravel deposits in the river are on privaté lands. Means of

protectinz the remairing salmon spawning habitet would require acquisition
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of the stream channel and adjacent lands. We recommend that the river
channel and & strip of land at least 100 feet in width bordering both sides
of the river from Butler Vélley.bam downstream to the proposed Mad River
Hatchery be purchasea by the Corps of Engineers and managed by the Department
of Fish and Game to protect existing gravel deposits in the river for salmon
spawning use. The acquisltion and management of these lands should be

funded as a project cost.

Although Butler Valley Reservoif weuld be releatively close to population

centers, fishing use is expected to be comparable to Ruth Reservoir which
presently receives an estimated 2.79 angler days per acre annually. Ruth
Reservoir is annually planted with about 150 fingerling rainbow trout'per
acre. Management of Ruth Reservolr with planted fingexrling trout has

produced quality fishing and is more feasible than a catchable trout progrem.

Butler Valley Reservoif could prob&bly be manasged most feasibly with finger-
lings. We are: unable to develoP a reservoir fisheries management plan at
this time due to uncertainties in the reservoir operation schedule. The
Department of Fish and Game will be responsible for deve10p1ng and imple-
menting a fishery management program for Butler Valley Reserv01r. Adequate
public access to the reservoir should be included as part ef the project for

fishing and other recreational purposes.

WILDLIFE

Without the Project

The Butler Valley Basin contains excellent wildlife hebitat. The land is in
private ownership and held in large blocks which are posted against trespass.

They are subjected to light human pressure. The area includes tiwber, brush,
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natural meadows) and agricultural lands. 'The timbereé‘}ands have been logged
at various intervals which has created different aged stgndsﬁof trees and
brush. The active farms contain irrigated and dry land pastures, and some
cereal crops. On abandoned farm areas the fields are éovered with grass

and forbs which are slowly being invaded bty brush and trees.A Some natural
meadows are found in the timbered areas. The combination of the above
factors and an ebundance of water provide a large amount of food and cover.

for wildlife.

Elack-tailed deer and black bear are found in the project area of influence.
Deer are numerous, averaging one deer pef every 6.2 acres. Black bear, while
not resident in the4réservoir;site,-are frequent visitors to the area.

Mountain lion and Roosevelt elk have been repdrted in the drainage, however,

1o sign of either were observed during the wildlife inventory.

Upland game observed in the reservoir site included'large numberé of quail
and & lesser number of band-tailed pigeons, mourning dbves, grouse, and

gray squirrels, as well as brush and Jack rabbilts.

Furbearers inhabiting the area include mink, river otter, and raeccoon.
Coyotes, bobeats, and 'skunka-}“ are also found within the reservoir area Qf

influence.

Waterfowl use of the'reservoirISite iéilimited to a few wood ducks and
mergansers. Most of the waterfowl use occurs in the lower river and
especially the Mad River estuary where not only waterfowl but shorebirds and

seabirds concentrate seasonally in large nunbers.
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 Various non-game species are found in thelproject area., Although they have
no recognized tangible economic value, their precence adds to the esthetic

-enjoyment of the outdoor enthusiast.

With the Project

The influence of thé Butler Valley project upon the wildlife habitat can be
summarizeé os follows: (1) 4,100 acres permanently or periodically inundated
«and‘consequently lost to wildlife use; (2) 6,000 acres of adjacent land set
aside for recreational development and its capacity to support wildlife
feducéd; (3) elimination of a unknown amount of habltat within borrow areas
and coVe?ed by project developments; (U4) possible improvement of riparian
habitat through controlled flow releases downstream and; (5) potentially

Amproved water management in the Mad Riwver estuary.

Wildlife dependent upon habitat destroyed by the project will be displaced
or drown wﬁen the reservoir fills. Resident terrestrial species will be
displaced to adjacent lands whigh are already supporting maximum popula-
tions. Here they may perish by a spectacular die-off, or as is most often
the case, by a longer more subtle process involving reduced reproduction
brought sbout by stress and malnutrifion. For all species the end result is
ineviteble and always the same, that is, the displaced animals cannot be
replaced and eventually will be_lost un;ess carrying capacity equal to that

destroyed is created and maintained.

In order to determine the amount of mitigation required it was necessaxry to
determine the deer population within the reservoir site. Sight counting can

- be very misleading in timBer and brush areas. However, the number of deer
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" in a resident herd can be determined by the standard deeér- pellet group counts.

The investigation indicated one deer for each 6.2 acres of habitat.

Large numbers of quailvwill be lost and specific plans will have to be

formulated to mitigate the loss.

DISCUSSION

Mitigation for the loss of wildlife habitat destroyed by the Butier Valie&..
Project will require acquisition, deVelopmeht, and menagement of certain .
lands. These lands should be acquired in fee title or leased for the life )
of the Butler Valley project. The aréa proposed for mifigation of wildlife.
lossegs would extend from the Butler Valley Dam downstréaﬁ to the Mad River

Fish Hatchery and sbut upon the Mad River channel. (See Plate 1)

Approximately 1,800 acres of land adjacent to the river.chanﬁél (acquisition
of which is also proposed as a fisheries mitigation resourée) should be"
acquired snd managsd to mitigate wildlife losses abtributable to project
construction. Such lands should be improved to increase wildlife carrying

capacity to offget losses.

Habitat improvement will fall into two major types of development: (1)
creation of riparien habitat within the river channel, and (é) developjent

of the upland area. Each area will require continuing naintenance.

Riparian Habitat. The mcst importent wildlife habitat in most areas is the

riparian association along water courses. A significant increase in wildlife
carrying capacity, especially for deer and quail, can be achieved by allow-
':) ing riparian habitat to develop in the river chennel. The riparian growth

will establish itself if not scoured out by excessive water releases.
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A major portion of wildlife ﬁitigation could be accomplishéd by this method
at small incremental cost as it 1s also recommended that the river channel

be purchased for protection of spawning areas for fish.

Upland Hsbitat. In order to provide ldeal wildlife habitat in the upland

an interspersion of open areas which create the maiimum of edges 18 required.
Ihé areés adjacent to,the river could most éasily be improved as wildlife
habitat. Development énd management would be according to vegetative type,
as follows: (1) timber land, (2) brush fields, and (3) open arees, gledes,
meadows, and grasslands. A brief description of the development and manage-

nent of each vegetative type follows:

(1) Timbered Land - Most lands within the mitigation area have been logged

at one time or another. Thus the re-growth of trees and brush are in various
stages of developmentf This intermixture of revegetative stages is

advantageous as it puts the wildlife habitat on a sustained yield basis.

Some of the cut-over lands will produce at least one timber crop and some

two during the life of the project. Some of the more dense stands should be
thinned now. It wou;d be advantageous to initiate a sustained yield system
of timber cropping. ihis system would tend to stabilize the amount of forage
produced annually. No atteﬁptAwould be made to eradiéate timber trees other
than thinning stands to create the essential open areas.  Extent of forest
areas would be controlled by limiting reproduction. A part of the wildlife

mitigation costs might be defrayed by iucome from the logging operations.

(2) Brush Fields - Decadent and dense stands of brush would be opened up or

rejuvenated by burning, mechanical and chemical methods. Browse specles now,
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out of reach of the deer would be reduced in height so that they could be utilized.

(3) Open Areas - Grass and forbs play an important part in the diet of coast

range deer. For best results the open areas should be interspersed ih brush and
timber stands. Blackberry thickets should be developed near water in the largef
open eareas to provide habitat for upland game. Graziné of livestock on the area.
.during certain perliods of the year would be éesirable to control herbaceous species
not taken by deer. Grazing fees may also cover a portion of the annual wildlife

nitigation costs.

A detalled development and operation plan for the wildlife mitigation area should
bé develoPed and zdopted By the Corps of Engineers in cooperation and agreement
with the California Department of Fish and Game and the Bureau of Sport Fisheries
and Wildlife prior to initiation of construction. Such a plan should reccgnize
the Californisa Departmént of Fish and Gume as the agency to mapnage the fish and

wildlife resources developed on the mitigation lands.
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