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LC -., INTRODUCTION 
( : 

Industrial  growth of the Humbo1d.t Bay area depends largely upon the develop- 

ment of an adequate supply of water. The Mad River presently provides about 

75 million gallons of water a day f o r  municipal and indus t r ia l  purposes 

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

Bay Municipal Water Distr ict  i n  1961. By 1970 t h i s  supply will be insuff ic ient  

t o  meet the expected requirements of the area. Since only 25 percent of the 
\ 

runoff of the drainage basin is  controlled by the exist ing Ruth project,  there 

remains a potent ia l  fo r  additional water development within the Mad River basin. 

The U. S. Corps of Army Engineers is presently investigating the  p o t e ~ t i a l  for  

further mdti-purpose development of the Mad River Basin for  flood control, 

w ~ t e r  supply, and recreation. Included as a past of the study i s  a l a rge  

reservoir a-t t h e  Butler Valley s i t e ,  28 miles upstream from'.the ocean a~ ld  

a municipid. and industr ial  diversion downs tredm on thei'Mad .River near ' ~ s s e x .  

The Butler Valley development xodd.  be' Besibed . to  control r h o f f  from about 
. .  . 

71 percent of the  Mad. River.' drainage; b'asin.. ' ~ e '  p>&ject 'would have' a s ign i f i -  

cant e f fec t  upon f i s h  and wildlife're'sowces. . .. . . 
. . . .. 

This report presents an evaluation of the effects  of the  proposed Butler 

V&ey Pro Sect upon f i sh  and wildl i fe  resources of the' Mad River drainage 

basin. The recommendations contained herein f o r  th6 protection of f i s h  and 

wildlife values are based largely upon knowledge t h a t  has been accumulated 

through the amagementi ac t iv i t ies  of the Department of Fish and Game. 



CONCLUSIONS 

We conclude tha t  average annual spawning escapements of 4,500 steelhead, 1,500 
. - ,  . ., 

king s h n ,  and 500 s i lve r  salmon*would be affected by the loss of spawning and - .  

rearing habitat  upstream f m m  the  proposed Butler Vtdley D a m '  In order t o  compen- . . . . . . . . .  . . . .  . . . . .  , . ...::.. 
sate for  this loss, fieh hatchery f acu i t i e a  should be provided t o  incubate 

. ..... -... ;, ., ... : . . . .  . . . . ' .  

13,500,000 eggs and rear 450,000 steelhead (8 per pund)  25,000 s i lver  salmon to 
. . .  . . .  . . . .  I .  

. . 

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

. . .  , . . . . .  , . . . '  ,! . ,.;.:;. 

A portion of the blocked steelhead population are summer rtk f i sh  which migrate 

upstream in the l a t e  spring or early surmner and spend the summer i n  the deep pools. . . 
. . . . . . . :  . . 

me;; fish do not s w l v e  u e ~  'in hatchery holding fac f i i t i e s .  ~o hold these f ish . . * .  
in the r iver  a deep pool KU1 have t o  be provided below the Butler Valley Dam outlet.  

. . 

A f ish barr ier  dam w i t h  trapping and loading f ac i l i t i e s  would be required toyhandle 

the spawnin@; escapements of anadromous fish affected by the dam. These- f ac i l i t i e s  

should. be located immediately below t h e  Butler Valley Dam outlet .' Success'f'ul :'.. 

operation of the . f i sh  . trap will depend upon the quality of water used for .a t t rdct ion 

of f ish t o  the trappine facj l i ty . '  Estimated construction and operating costs 'ofb all 

fish trapping a d  propagation f ac j l i t i e s  are presented in the report. 

The preservation of f ish l i f e  in the Mad River w i l l .  require that  mhlmum flows be 

' I' .- .. . . . . . .  provided in  accordance with the achedule contained i n  the recomendat.ions. 

I f  the  diversion of water near &sex requires construction of a dam, there will be 
. . 

interference with anadromous f i sh  movement i n  the lower river and adequate f i s h  

w s a g e  and screening fac i l i t i e s  would be needed. If a surface diversion without a 

dam is used, only screening f ac f l i t i e s  would be needed. Cost estimates of these 

fac i l i t i e s  cannot be determined a t  th i s  time. 



- Degradation of water qual i ty  o r  adverse changes i n  the  present flow pat tern of the  - 
1 

h d  River could h a ~ e  a profound e f fec t  upon the  ff shery resources below Butler 

V a e y  Dm. Mininum flow prox-isior-s for  f i c h e r j  mainJ6enance be lcv  the  dam an6 

multiple l e v e l  ou t l e t s  f o r  control l ing water qual i ty  will be needed. 

Butler Valley Reseniotr is expected t o  provide a poor environment f o r  t r o u t  o r  warm 

water g a e  f i s h  due t o  temperature problelrs, tu rb id i ty ,  and severe annual and 

seasonal f luc tua t ions  i n  water surface leve l .  Consequently, angler use is  expected 

t o  be lcw. A re se rvo i r  f i she ry  managecent program cannot be formulated at t h i s  

t - h e  due t o  t h e  l ack  of precise.engineering and operational data. 

Butler Valley Dam wodd reduce damstreem transport  and replacement of sand and 

gravel i n  t h e  Mad River bihLch i s  presently being exploited by large commercial 

operatioris. Constmction of the  d m  could force these operetions t o  move t o  other 

. . areas in the  r i e r  as supplies of aggregate became depleted. W t h e r  destruction 

of salmon spawning areas in  t h e  r i v e r  could r e su l t .  

Wildlife, dependent upon hab i t a t  destroyed by t h e  project,  w i l l .  be displaced when % 
the r e s e r - ~ o i r  f i l l s ,  Residsnt t e r r e s t r i a l  species will be displaced t o  adjacent 

lands whicn are already supporting'maximwn populations. Here they nsy perish by a 

spectacular die-off ,  o r  as most often t h e  case by a longer more subt le  process 

involving reduces reproduction brought about by s t r e s s  and malnutrition. Unless 

a l te rna t ive  carrying capacibj equal t o  t h a t  destroyed i s  created and maintained, the 

displaced h n i m a l s  will be l o s t .  

To preserve t h e  stream spawning areas' fron exploi ta t ion by gravel extractors and 

t o  mitigate f o r  t h e  l o s s  of wi ld l i f e  habi tat  destroyed by the Butler Vzlley Project 

it t r i l l  be  necessary t o  acquire and develop the channel of V'ne 1b.d River and cer tain 

) adjacent lend extending from t h e  dm s i t e  downstream t o  the Med River Fish Hatchery. 



. 
I - )  About 1,800 acres of land, exclusive of r ive r  channel, w i l l  be needed. Zhe area i s  

shown on t h e  appended map. These lands should be acquired i n  fee  t i t l e  or  leesed 

fo r  the life of the  project. Wildlife habitat  improvement t o  a c c m d a t e  the .d is -  

placed anl;nals KU1 require developaent of t w o  major types: (l)developent of 

r iparian hab i t a t  within the r i v e r  channel, and (2)development of the  upland area. 

Maintenance of these habitats  w i l l  be required durLng the l i f e  of the  project. 



We recommend tha%: 

1, FW1 mitigat ion of  f i s h  and wildl i fe  losses resul t ing from the construction of 

the  Butler Vdlley Project  be the responsibi l i ty  of !;he .U. S. 'Army' Corps of Engineers. 

m e  extent t o  ~ h i c h  these ob33gations a re  passed on o r  assigned t o  l o c a l  agencies 

should be the  subjec t  of  agreement between the  Cons  of Engineers, the  Department 

of Fish and Gme, t h e  Bureau of Ssort  Fisheries and Wildlife the  l o c a l  agency. 

2. !To preserve the  spa~ming gravels acd ,mitigate wildl i fe  habi ta t  loss ,  the 

bIad R-iver charmel w i t h  a l@O-foot s t r i p  of land above the high water mark on each 

s ide  of the  r i v e r  and 1,800 ocres of adjacent land be acquired i n  f e e  t i t l e  o r  

leased f o r  t h e  l i f e  of the  project  by the U. S. h y  Corps of Ehgineers. me area 

would extend from the  Butler Valley Reservoir d.omstrem t o  the  Mad River Hsh 

Hatchery, a dis tance of about 12 miles. (see appended map.) It is fur ther  rec- 

ommended t h a t  su f f i c i en t  funds be provided as project  costs f o r  the   ministration, 

development, operation and maintenance of these lands, and that money specified 

fo r  development be provided from project  construction fuuds so t h a t  developuent can 

proceed concurrentl3- with pro jec t  canstruction. It is estimated tllal; f ee  t i t l e  

acquisi t ion and development costs 3rould be approximately $370,000, exclusive of 

tjmber costs .  The asnual operation ar,d maintenmce costs are e s t h t e d  t o  be 

$15,000. 
. . 



3. A deta i led  i i s h  and wildl i fe  management plan be developed and implemented by the * 

Corps Of Ebgineers i n  cooperation and consultation w i t h  the  California Department 

of Fish and Game and the  Bureau of Sport msheries  and WildIife.for all lands 

acquired for  mitigation' of f i s h  and wildl i fe  habi tat  losses re la ted  t o  the  Butler 

,Valley Project.  This plan s h o d d  be completed and agreed upon p r io r  t o  i n i t i a t i o n  

of construction. Actual management of the  f i s h  and wildl i fe  reeources w i l l b e  

c&ried.out  by the  California Department o f .F i sh  and Game. 

4. Federal project  lands and waters,. leased o r  acquired i n  fee  t i t l e ,  be 'open t o  

public use fo r  fishing, hunting, and related uses except for  sections reserved fo r  

safety, e f f i c i e n t  operation, o r  protection of public property and except for  

ceztain areas o r  periods where res t r ic t ions  may be found necessary by the  Corps of 

Engineers, Bureau of Sport Fisheries and ,Wildlife, and California Department of 

Fish and Game t o  protect the  f i s h  and wildl i fe  resources. 

5. Control prowams, employing chemicals on project lands or  waters be developed i n  

cooperation w i t h  the  Public Hed th  Service, ~ e d e r a l  Water ~ o l l u t i o n  Control Admin- 
, . . :  

i s t r a t ion ,  Bureau of Sport Fisheries and Wildlife, and the ~ a l i f o r n i a  Department of 
. . . _  . . - . , .  . . . .  . .  . . . . :  . . _ ' .  . .  : . . .  . . .  

Msh and Game. 
: . . , . .  ' .  , . . :  . . . .. 

' 

6. A f i sh  b a r r i e r  dam, and f i sh  trapping and loading f a c i l i t i e s  be constructed 

below t h e  Butler Valley Dam out le t  works f o r  handling runs of adult f i s h  t h a t  would 

be blocked by the  dam. The adult  f i sh  would be hauled t o  the Sta te ' s  proposed Mad 

River Hatchery and held u n t i l  spawned. Adequate f i sh  propagation f a c i l i t i e s  be 

constructed at  the Mad River Hatchery t o  produce 450,000 yearling and/or 2 year 

old steelhead, averaging 8 per pound, 25,000 yearling s l lve r  sulmon, and 2,000,OCO 

fingerl ing kifig sslmon i n  addition t o  the present planned capacity of the h t c -  

) Of 13,500,000 salmon and steelhead eggs wodd be required. 
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' i -7 m e  c c l ~ s t r u c t i o ~ ,  operation, maintenance, and replacement costs  09 thcse f a c i l i t i e s  

6houI.d be project costs, mese  f z c i l i t i e s  w i l l  need t o  be  i n  operation by the  time 

&a constructioll ac t iv i t i e s  block the upstream migration of f i sh .  

It io estimated t h a t  the i n i t i a l  capi ta l  cos..ts of the  f l s h  mit igat ion f a c i l i t i e s  

would be about $2.5 million. The annual operation, mahtenance and resacement  

costs would be &out $84,000. 

7. Mininun flows i n  the Mad River be provided for f ishery preservation Ln accord- 

a c e  with the following provisional schedules: 

Releases from But.ler Valley Dm 

Period 
0ctobe'r'FTiaT: April 30 
May 1 - June 30 
J a y  1 - October 15 

Flow - 
300 cfs. ( u 6 , g m  AF) 
200 cfs. ( 24,200 AF) 
100 cfs. ( 21,400 .AF) 

mows t o  Pacif ic  Ocean Downstream from Diversion E a r  E S E ~ X  

Period 
October 1c April 30 
May 1 - June 30 
July 1 - October 15 

Flow - 
300 cfs. (116,900 AF) 
150 C ~ S .  ( 18,100 AF) 

45 cfs. ( 9,700 AF) 

Tne'ue flows are subject t o  revision upon completion of current s tudies  by t h e  U. S. 

Fish and Wildlife Service and the California Department of Fish and Game, Theee 

flows are  over and above existing dow~stream water r ights .  

8. If a diversion dam near Essex is ccns-l;mcted, o2equste f3.sh passage and screen- 

ing f a c i l i t i e s  be provided. If the water i s  divzrted witho~lt  a dam, only sc reenhg  

f a c i l i t i e s  wou3.d be required, These fac i l . i t i es  should be constructed, main'tainea 

and operated at project cost fo r  protection of anadromous fish, 

9. Multiple l e v e l  out lets  be included i n  Butler Vslley Dam t o  coa t ro l  water qual i ty  

and turperature in the Wad River for  fishery preservation purposes, 
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' 10. A large, deep pool be excavated and maintained below Butler Valley Dam 

Outlet to provide a holding m e a  of cool water for summer steelhead. This pool 

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

U. The Department of Fish and Game be advised of any changes in engineering 

plans so that a new or s~p~lern~ntal~report can be prepared if necessary. 
. . 
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PROSECT DESCRIPTION 

.. . . 

The proposed Butler Valley Dam mnil.d be designed and operated t o  provide:flood 

control, recreation, and water for  l m i c i p a l  and indus t r ia l  purposes. 

According t o  the  Corps of Engineers' prelhiniu-y d r a f t  of the f e a s i b i l i t y  report,  

Butler Valley D m  would be rock and earth f i l l  st,r\ictwe about 350 f e e t  high. The 

reservoir would have a gross storage capacity of about 460,000 acre-feet and a sur- 

face area of a b ~ i l t  3,300 acres a t  m a x i m u m  flood pool elevation at  633 fee t  above 

sea level.  The reservoir would provide storage f o r  a minircum pool of 20,000 

acre-feet f o r  recreation ~ n d  reservoir fishery; 80,000 acre-feet f p r  sediment 

deposits; 225,000 acre-feet fo r  13ood control; and up t o  10,000 acre-feet for 

water conservation f o r  municipal and indus t r ia l  uses and 50,000 ecre-feet for fish 

mitigation releases.  A maximum of 25,000 acre-feet of storage has been designated 

as dual use for  flood control and water ccnservation. Normal fluctuation of Vne 

reservoir 's  surface elevation durbg the  recreation season would be about 35 fee t  

below the.normal water conservation pcol. A t  other times t h e  drawdown could be 

up t o  100 feet.  The ou t l e t  worlcs wxild consist  of a tunnel t h r o u e  the r igh t  

abutment of the dm from which controlled releL?ses would be rcade t o  sa t i s fy  the  

various downstream purposes. 
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) It may be necessary f o r  the project  t o  have some type of diversioa s t ruc ture  

downstre- near Essex t o  recover municipal and indus t r i a l  releases. 'Ifne 

Corps of Ehgineers f e a s i b u i t y  report  does not include' t h i s  s t ructure i n  

the  project.  

M I S r n G  PROJECTS 

The f i r s t  s ign i f i can t  water development project  on the  Mad River was Sweasey 

Dan, constructed i n  1933 by the City of Eureka, t o  supply up t o  7.74 cfs of 
. . 

water, by continuous diversion, f o r  nunicipal use. The 45-foot high csncrete 

dam, located 18 miles from the mouth of the  Mad River, is  st= i n  place, 

but  no langer act ive,  since the City now purchases water f r o m  the Humboldt 

B a y  Municipd Water Dis t r ic t .  The capacity of Sweasey Reservoir (3)400 acre- 

f e e t )  has been displaced en t i r e ly  w i t h  alluvial deposits. 

-Salmon and steelhead runs have probably been affected adversely by Sweasey 

Dam because a t  times it imgoses s t r e s s  upon adult  f i s h  by impairing upstream 

movement, The diversion intake was not screened t o  prevent losses of ju -~en i l e  

.saJmonids. A 38-step f i s h  ladder was provided, as part of the  project f o r  

f i s h  passcge t o  upstream spawning areas.  

From counts of adul t  fish t ha t  passed over the dm during the first 10 years 

of operation t h e  ladZer appazently functioned quite well. However, as counts 

of fish a t  Sweasey Dam began t o  decline, the ladder became the  obgect of much 

crit icism. The effectiveness of the  ladder  was evaluated (~urphy, 1951). 

1-h~ concluded t h a t  the ladder is bas ica l ly  a good one and t h a t  it would 

continue t o  function adequately i f  properly maintained. The fac t  t ha t  a 

record run of s i l v e r  salmon passed over t he  dam i n  1962 s t rorg ly  supports 

j this conclusion. m e  City ;)rovides f o t  maintenance of' the ladder. 
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,, -.-. Ruth Dam was constructed in 1961 by the Bumboldt Bay Municipal lJ&'ter D i s t r i c t  t o  
-1 

I 

provide weter f o r  municipal. and indus t r i a l  parposes within the Hunlboldt Bay area. 

The d m  is an earth fill s t ruc ture  120 f e e t  i n  height, located 79 miles upstream 
. ' .  

frcm the  PacFfic Ocean i n  'Trinity County. Rlth Reservoir has a storage capacity 

of 51,800 acre-feet  and a surface area of 1,180 acres. The EImboldt Bay 1 , b i c i p a l  

Water D i s t r i c t  has a water r igh t  t o  appropriate up t o  200 cfs. and l20,000 acre-feet 

annually from the Mad River. h t e r  i s  released Lnto the  ;*lad Rlver frm 

- k t h  Reservoir and recoverod Gy pumping from well f i e l d s  located ;in the rf vci* C~FXI- 

naar tho  c ~ n m ? u , i t y  cf Essex about f ive  ni les  upstmain frm tho aoytn. !:lr,:er . 
i n  pinpod oontinuous2y fsam the tiell f i 5 l d s  by five R~nnsy pwripAi!: =fits. 

The Ruth pro jec t  has been designed and operated t o  augnent the flow of t h e  Mad River 

with releases from Ruth Dam during the  summer and early fa l l  xihen the natural flow 

would normally be  insu f f i c i en t  t o  recharge the well f ie lds  end satis* t h e  pumping 

demands &t Essex. Supplemental flow releases f r m t h e  dam are reduced as winter 

runoff increases,  allowing water t o  be stored i n  the reservoir for use during the  

next season. AccorLtng t o  the  terms of i ts  water use permit the D i s t r i c t  is  r e -  

quired t o  re lease  a minimum flow of 5 cfs.  a t  all times f o r  rcaintenance of the  

t r o u t  f ishery h e d i a t e l y  below Ruth Dam. The permit a l so  contains the  following 

clause fo r  t h e  pro tec t ion  of anadl-omous f i s h  i n  the Mad River clormstresm from the  

Rarlney pmps near Essex : 

"During the periods here5.9 specified, b y p a s  or  r : ~ k c s e  into t he  natura l  
s treemljed of Mad River imed iu te ly  belotr Fssex divers ion, the following 
minimum f lovs  o r  t h e  n a t u r ~ 2  flow of' Mad River as r e p l a t e d  by diversions 
now i n  existence, whichever is l e s s :  

October 1 through Octo3er 1 5 '  
October 16 t h r ~ u g h  Octcber 31 
November 1 ttirougli June 30 
Ju ly  1 through July 31 
A w z t  1 t!wough &--UI;T;UG~ 51 
September 1 zhrou&l: S e p t e d e r  30 

30 cfs, 
50 cfs. 
75 cfs.  
50 C ~ S  . 
40 cfs. 
30 cfs. 



DESCRPTION OF THE PROJECT AREA 

m e  Mad River drains about 496 square miles of mountainous t e r r a i n  i n  Humboldt 

and Tr in i ty  Counties, and flows in to  the  Pacif ic  Ocean a few miles north of 

Hunboldt Bay. The heaclwaters and about 159 square miles of t h e  watershed are  

within Tr in i ty  County. Ihe t o t a l  length of the  main stem is s l i g h t l y  over 

105 miles. Pr incipal  t r ibu ta r i e s  t o  the Mad River &e the  North Fork Illad 

River, Lindsay, Canon, Mafie, Boulder, Bug, and P j l o t  Creeks. These streams 

drain about 30 percent of the  t o t a l  watershed area. The Mad River is s i tua ted  

i n  a s teep  V-shaped canyon bordered by northwest trending ridges including 
- .  . 

South Fork Mountain, Eight Mile Ridge, bIsd River Ridge, and others,  Chinquapin 

Butte, the highest peak in the  drainage ,basin,  is 6,070 f e e t  above sea leve l ,  

The r.iver flows I n  a northwesterly direct ion throughout most of i ts  course, 

maintaining an average gradient of 30 f e e t  per mile. In t h e  headwaters the 

gradient increases t o  about 100 f e e t  per mile. I n  the  lower 12 miles, where 

the  r i v e r  meanders across the Mad River flood plain,  the gradient i s  about 8 

f e e t  per  mile. The lower r i v e r  takes the form of a t i d a l  es tumy about 1-1/2 

miles from t h e  mouth. . . 

The Mad River watershed annually receives from 40 inches of r a i n f a l l  near , 

. .  . 
Arcata t o  90 inches i n  the  inland mounta'hs. Although t r ace  amounts of 

rainfall occur infrequently during the summer throughout the  drainage basin 

most prec ip i ta t ion  occurs during the  months of October throu& May. 
. . 

, . 
. . 

S m e r  temperatures In the  i n t e r i o r  portions range from about 40 degrees F. 

t o  over 100 degrees F. Although freezing temperatures a r e  comon during the 

winter, winter temperatures in the i n t e r i o r  par t s  of the drainage basin 

average from 42 .to 119 degrees F. Near the coast, 3.n the vic in i ty  of Blue Lake, 
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s m e r  temperatures usuelly varies from 44 degrees F. t o  85 degrees F. 

Winter temperatures near the  coast average about 50 degrees F. 

Vegetation i n  the Mad River watershed i s  typif ied byathe  dominsrnce of fores t  

t rees ,  although grasslands, oaks, and other  hardwoods occupy a s ignif icant  

portion of -the to t& area. Douglas f ir  is present throughout the  en t i r e  

watershed and i s  predominant i n  the headwaters. Dense starzds of coast red- 

woods, concentrated within the ldwer portions of the watershed, comprise about 
. . 

20 percent of the t o t a l  area. Most of the  watershed has been logged for  red- 

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

Soi ls  within the Mad River watershed a re  unstable. Sedimentation and turb id i ty  

i n  the r ive r  ha-re increased since logging and road bu5lding disturbed the 

watershed. The U. S. Geological Survey has determined t h a t  t he  *d River may 

carry over one mill ion tons of suspended sediment t o  the  ocean i n  a s ingle  

season. During the  1963-64 water year 1,235,266 tons of suspended sediment 

wa.s transported by the  r i v e r  past  t he  U.S.G.S. gaging s t a t i o n  near Arcata. 

!The highest mean concentration of suspended sediments r~cordei!  in the Piad 

River 1964 was 5,010 ppm, neasured on Smuary 20 when the  mean discharge 

was 32,600 cfs.  Suspended sediment i n  the  Mad River is  made up of par t ic les  

ranging from 0.@02 mn t o  0.325 mm i n  diameter. During peal< flows a s m d . 1  

percentage of l a rge r  suspended pa r t i c l e s  up t o  1.0 mm may a lso  be present. 
-, 

The r ive r  genc rd -y  remains turbid during periods of increased runoff. As 

flows subside, water c l a r i t y  increases. Concentrations of suspended sedi- 

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

during the  summer. 
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. .  , , I  United States  Geologi'cal Survey chemical  analysis data for the  1953-64 

water year indicates  tha t  tlie Y%d River is  s l igh t ly  alkal lne with pH ranging 

from 7.2 t o  8.4. The water has a specif ic  conductance of &om 82 t o  189 

micromhos a t  25 degrees C. and an average h a r b e s s ,  as CaCo3, from 35 t o  88 p p .  

Total dissolved so l ids  range from 83 t o  ll0 ppm, and bicarbonates from 46 t o  

-!The Mad River natural ly exhibits a wide annual variat ion i n  flow. From 1950 

t o  1965 flows near t h e  mouth have 'ranged from 77,800 c f s  t o  17 cfs. The 

lowest f l o ~ s  occur during the s m e r  usually from July throwh September. 

Highest flows generally occur between December and 24a.rch. The r ive r  above. 

Ruth Reservoir normally becomes intermittent during the summer. When the  

Sweasey diversion was s t i l l  active, summer flows t o  the  ocean occasionaUy 

became seepages. Since the operation of the Ruth project i n  1961. and the  

abandoment of Sweasey, a l i v e  stream has been maintained t o  the  Pacific 

Ocean throughout each year. 
. , -. 

Flooding i n  t h e  l o w e r  Mad River basin occurred even before the  watershed had 

been affected by logging and road . . building. The high f l o w  of 1903 and 1904 
. .  . 

are  exmples refer red  t o  by Ridenhour;et aZ (1951), which resulted i n  con- 

s iderable property damage in the  Delta area near the  mm%h of the  r iver .  . . . . 

Operation of t h e  Ruth project has increased summer flows of the r ive r  t o  ' 

t he  Pacif ic  Ocean. Vinter flows have been re la t ive ly  unaffected except 

immediately below the dam where they 'heve been reduced and stab'ilized. Mgure 

1 shows the  changes i n  the average lilonthly discharge of the  Mad River during 

the  summer below Essex resul t ing from the operation of the  Ruth project. 

Differences i n  the  summer flow peattern immediately upstream from Essex a r e  

approximated i n  Figure 2. 
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Operation of the  Ruth project has changed the  Mad River, benefit ing both t h e  

anadromous and resident f ishery resources. Increased f l o w  in t he  ; .. - 

r ive r  during the  summer are  believed t o  have reduced.losses of young anadro- 
8 .  

mous sdmonids due t o  stranding. Increased hab i t a t  has been provided dw&ng 

the  summer and early f a  f o r  all species of young salmonids, adult summer- 

run steelhead, and resisent  t rout .  The increase i n  food-producing areas 

resul t ing from these flows has probably had a benef ic ia l  e f f ec t  on t h e  stream 

survival. of dl species of young salmonids i n  the r iver .  

ALthough increased flows have improved the Mad River during the  s - i e r  b e l o w  

Ruth Dam,turbidity is noticeable f o r  a considerable distance downstream. . 

This condition i s  prevalent year-round below the dam. Turbidity is more 

pronounced with higher discharges. Seasonal climatic conditions n f f e c t . w -  

off  and increase the turb id i ty  of the  reservoir.  According t o  Department of 

Water Resources unpublished data, t h e  turb id i ty  of t h e  r ive r  below t h e  d m  

normally ranges from 13 t o  22 ppm from June through August. Concentrations 

of t h i s  order gradually f i l t e r  out through t h e  streambed and a re  not  

noticeable downstream. 

Water temperatures of the Mad River a r e  generally suita.ble f o r  salmonids 

throughout most of the year. According t o  Department of Water Resources 

unpublished da ta  the water discharged from Ruth Reservoir is  about 44 degrees 

F. i n  May and gradually becomes warmer throughout the  season. By October the  

temperature of the  r iver  below the  dam mw be as high as 65 degrees. 

In 1966 f a l l  overturn of the reservoir  had occurred p r io r  t o  October 18. 

The reservoir  was homothermous a t  65 degrees on t h a t  date. The increase 

i n  temperature of the r ive r  below Ruth Dam during the  summer is  due t o  

depletion of the  hypolimnion i n  the reservoir. FLU overturn would probably 



. . . . .  . . .  ., . , 
occiu. l a t e r  and a t  a lower temperature i f  the hypolimnion remained .longer. 

Following overturn, the reservoir remains homothermous, and g r a d u k  cools 

t o  about 55 degrees by November, and may reach a low of close t o  dekees 

Temperatures of the Msd River during the summer before and since the.operation 

of Ruth Dam are sumarized in Table 1. Present temperature~.conditions of. the 
.. . . . . .. 

river are shown i n  the upper half  of Table 1 for  s b  different locations . . 

below the dam t o  show the r a t e  of wamnhg of the r iver  as it travels  down- 
. . . . 

stream, and ' the cooling effect  of the ocean on temperatures at  the l o w e k t  ', 

station (75 miles downstream). By comparing l ines  4 and 5 w i t h  line 7 it c& 

be seen tha t  maximum sunher temperatures were higher in  1967 than in 1956, 
. .  . 

suggesting that  perhaps the Ruth project has slightly warmed this part of 

the ~ i b e r .  



MAD FU~IW. SUi\I;m WATER TE@ERC&TURrS 

BELOW RLTm 

Stream MXLes APRIL 3lAY JUNE JULY 
Year 

AUGUST SWI - Below Ruth Dam I--M-tn Max-Mln . l.hx'-;Nin Ha-J. l in  Jjax-YLn Elax- - 
. . 

1967* 
. . 

1 m i .  do-mtreem 45 44 49 4 4 '  59 b5 ' 55 48 

1965w 7 mi. downstream 58 51 64 52 67 - 57 68 57' 6 7  60 63 

1967* 17 m i .  downstream 
( p i l o t  Creek) 

1967+ 48 mi., dowmtream . 0 %  
. . . . .  77 

( ~ u t l e k  ~ a U e y )  . . . . . .  

1967+ 
. . 

66 m i .  do~mtream . . 76:' .:.TT .. 

(Mad R. Hatchery) . . . .  
. . . . .  . . . . . . .  . . 

1 9 6 4 ~  75 m i .  downstream 
. . .  . . 

58 51 64 52. : 67 57 68 58, ,, 67 60 63 
. . - . .  

1 9 5 h  61 m i .  downstream 54 44 58 46. 6 9  54 74 6 4  p 64 70 . . . . (sweasey  em) . . 

* From Caifornia Depkrtmert of Water Resources unpublished records. 

* Frm U.S.G.S. records. . . 

Hand thermometer readings by Department o f  Fish and Gme 
. . . I 



The Idad River is prilr-ily important as a spawning and rear tag  styeam fcr 

three species of maikmous salmonids, blrg s a h o n  (0ncorhya.chw - t a h s s c h a )  - 
oi lver  salmon, (0, - 1rj.outch) end ste9lhea.d t r o u t  ( ~ d . m o  ga i rdner i i )  . It &so 

contains a good population of resident rainSow t rou t  ( ~ a l m o  - p;artrdnerii)s 

An&ranous coast cut throat  t r o u t  (~d.30 - c la rk i i )  aze present i n  t h e  lowm 

r i v e r  and t r ibu ta r i e s  bu t  m e  of minor kpolSance, Other epecies natwal ly  

occurring i n  the  drainage include shiner perch aggregata) , 
three spined stickleback (~i?ntr=.osteu~,  p ~ u ~ e a t u s ) ,  starry fJ.ounder 

( p l ~ ~ t i c h t h y s  s t e l l a tus ) ,  sculpins (~ot ; tus  -- gulosus ) , ( ~ o t t u i ?  aleut icus ), 

(Leptocottus - m a t ~ i s  ) , ' X o l d t  sucker ( ~ ~ ~ t o s  t o n s  h u ~ b o l d t l ~ ~ l ~ ~  ) , eulachon -- 
('J%aleichthys - pacif icus ) , Pncif i c  lamprey ( E n t ~ s ~ h e n u s  - --- t r idente tus  ) . Sturgeon 

( h i p e n s e r  .s.~?.) .end American shad ( ~ l o s a  - ~ s p i d i s s h a )  have besn reporteb ~3 

infrequent v is i tors .  ' C ~ t f i s h  (sp?) were introduced in  1881, but  no recorda 

a r e  ~ v a i l a b l e  Fndicat-hg survival  (~ainrigt. l t ,  1965), Japanese ayu 

(~ lecoglossus  d t i v e l i a )  were jrtrocuced i n t o  Ruth R e s e r v ~ i r  in 1964, 

Sahon  and eteelhead runs have been counted a t  sweasey Dam a k o s t  every year 

from 1938 t o  1964 by t h e  Department. Ihase records are shown in  Table 2 an2 

Figure 3 w d  indicate  t h a t  salmon and steelhead nus p e s s h g  the  d m  wcse 

very s t eb le  f o r  the  f 3 s t  14 yeara of record. Siace 1952 the  natural- r m s  

have declined seriously. S i lver  salmon have snown a E ~ ~ L " P  r i s e  beginnj-ng i n  

1959, resu l t ing  from a special. atocking p r o g r a  undertaken by t h e  De@mcnto 

Sever& complex facet;ors a r e  believed -Lo be reaponsib2.e f o r  t h e  g e n e r d  

~ e d u c t i o a  of the  net ive Msd River madronous f i s h  x v a s  i ~ c l u d i n g  gravel 

removal, loggmg, floods, and Lack of FLsh =?c?eens at the  Swemey divemion 



3 intake for  over 25 years. Gravel removaJ.'.has destroyed salmon spawning areas 

i n  the  lower r iver .  However, most of the'niajor spawning areas i n  the  r i v e r  

a r e  located upstream from these 02erations. Extraction of ~ e v e l  from 

upstretun s i t e s  In the future is improbable under present cozlditions. 

Annual replenisiunent of gravel has been suf f ic ien t  t o  prevent depletion a t  

t h e  exis t ing excavation c i t e s ,  rraking it unnecesstxry for'i;k;e operators t o  

seek new deposits . 

Logging on the  unstable slopes of the Coast Range can adversdly;af'fkr5t f'ieh 

habi tat .  Removd of the  vegetative cover shading the smaller streams. causes 
. . 

undesirable increases in sumner temperatures. Erosion from cut-over land 
. . 

plugs up the spawning gravel w i t h  f ine  mate&.& thus reducing .its Lef'ulness 

f o r  spmming. S i l t a t ion  can smotller eggs asd .young f ish.  

Population l eve l s  of a.n&dron~ous f i sh  aYe expected t o  increase from improved 

summer f lov  conditions . Jn the  r iver  through the opgraticn of t h e  Ruth Dm 

project,  providing temperature . . and turb id i ty  problems do not outweigh. 

increased flows. 



W 4 O N  AND ST- COUNTS 

MAD mm 
(sweasey -1 

King Silver Steel- 
Year s ahon salmon head 

j 
1.933 refers to counting yeer 1933-34, etc. 
Does not include an estimated 250 fish t ha t  passed the d m  before counting 
started. 
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Steelhead -.PI- 



Beginning about 1850 a commercial salmon fishery, primarily fo r  king salmon, 
. . 

was active i n  the lower blad River and estuaqj. S t a t i s t i c s  a re  lacking, but  

newspaper accounts for  the year 1905 suggest t ha t  the  catch f o r  t h a t  season 

may have amounted t o  about 200,000 pounds or 10,000 f i sh ,  exclusive of . 

sport  caught f i sh   iden en hour - e t  -, al 1961). The l a s t  'yew of commerciel f i sh-  

ing in the Mad River was 1918 (~nonymous, lg&g). 9xLs w a s .  the  first ac t ive  

' 

r iver  f ishery i n  the  State  t o  be closed t o  commercial salmon fishing. 

According t o  Ridenhour, who interviewed long-time residen-bs and fishernen of 

the area, the runs declined noticeably from 1920 t o  1 9 9 ,  and l a rge r  f i s h  

became scarce. A 73-pomd king salmon, caught and weighed i n  1895, was the  

la rges t  reported. Kings over 50 pounds were taken frequtlntly u n t i l  about 

1925. 

. , 

Reduced escapement of king salmon t o  the  r iver  dming t h i s  period may have 

been due la rge ly  t o  the e::pansion of the  early comerc ia l  offshore t r o l l  

fishery which began in the Monterey Bay area in the ear ly  1880% and spread 

t o  north coastal  waters in 1916. I n  1919 nearly three mill ion pounds of 

salmon were t r o l l  caught i n  the W e k a  region which, s ince t h i s  t h - e ,  has 

produced the greatest  salmon landings of any region i n  the State .  
. . 

s d o n  usually s t a r t  t h e i r  annual upstream migration i n  the  Mad River 

with the f : i~s t  substant ial  f a l l  r a i n  i n  Gctober or  Novenber. Th.ey have been 

known t o  enter the es tuwy lower r i v e r  es ear ly  crs Auwst. Although 

the mouth of the r ive r  rem~ins  open i n  most years, and has remained open ail 

year during the past  10 years, including 1959 when the  flow near the  mouth 

reached a l c ~ i  of 3.7 cfs, a sand bar  occ2e:icn~,Uy Toms & s i n g  ~ e r i o d s  of 

. . 
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'j low flow. Once formed the  bar  remains u n t i l  flows increase suff icient ly t o  

. - remove it. Late opening of the  bar has occasionaXLy caused delays i n  

. -- . .-., apstream migration of king sdmon. 

The a r r iva l  of the  first king salmon a t  Sweasey Dam each season has usually 

been preceded by a s igni f icant  peak flow. Y i s t  frequently, peak flows p r io r  

t o  the  start of t h e ,  counting season have ranged from LOO t o  400 cfs. In 

1952 king salmon did not reach Swessey Dam u n t i l  the  flow had increased t o  

170 cfs on November 15, though they had been i n  the  lower r iver  fo r  some time 

pr ior  t o  t h a t  date. %ese f i s h  had entered the  r i v e r  while f lo~rs  ranged 

from 21 t o  24 cfs.  !be lowest peak flow preceding the  f i r s t  king salmon of thc 

season at  Sweasey was 64 cfs,  which occurred on October ll, 1959. The first 

k i ~  8a.hon counted through the  ladder was on October 18. The highest recorded 

flow before commencenient of the  king salmon counting period a t  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 flows may f luctuate  from l e s s  than 100 t o  several  thoustrtld c fs  during 

t he  s p a ~ a i n g  period, November through ~ecember. Optimum spawning flows f o r  

hhd River king s a h o n  i n  the  main r i v e r  are presently being determined by 

the  U. S. Msh and Wildlife Service and the Department. The principal  

spawajng areas f o r  t h i s  species are located i n  the main r i v e r  and t r ibu ta r i e s  

downstream from Sweasey Dam. Canyon Creek, Nori;h Fork Mad River, and the  

main stem betveen Swewey Dam and the  Nort'n Fork are  most heavily u t f i i zed  

spawning areas.  )bout 65 stream miles of sui table  spawning habi tat  ex i s t s  

i n  the drainage. Upstream from Sweasey Dam king salmon spavn i n  Maple and 

Boulder Creelcs and i n  the  main r i v e r  i n  t h e  v ic in i ty  of Butler Valley. ,(see 

Figure 5 )  A s e r i e s  of roughs =d a fall, located about 40 miles upstream 



Percentage: . . 

Oc t'. Nov . Dcc. .  an. Feb. ' .  

Sweaszy Da:2 F i s h  C o t l n t i ? ~  S t ? . t i o n  1?4?-50 Througii 1962-63. . 

. . 
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7 ' from the mouth of the Mad River, marks the u p s t ~ e a n  l i m i t  of migration for  

anadromous f ish.  Steelhead and a few s i l v e r  salmon a re  known t o  reakh 

the  b a r r i e r  bu t  king calmon ra re ly  do. 

In 1952 t he  f i rs t  spawning escapement estimate, using a t ag  and recovery 

method, was 11;zde f o r  E I a d  River kine salmon by t.he Department of Hsh and Gme 

A similar study was conducted i n  1954 by the  U. S. Fish and Wildlife Service, 

. and i n  1956 f i e l d  observatlons and carcass recovery data were used t o  estimate 

the  t o t a l  population  a able 3) .  The totel. average run Is estimated .to be '  , 

5,000 f i s h  per  year. 

TOTAL ESCP2EbETPP FOR END RIVER KING SAIJ40N %'OR 1952, 
1954 &ID 1956 33 COZ@ARiSON TO STa45EY CoiJNTS 

Es tlmated 'Itotal Sweasey Counts 
Year - Ek ca~ement Actual $ o f  TotC 

.The percentages Tzble 3 seem t o  suggest t h a t  there may be a f a i r l y  constant 

re la t ionship  between total. yearly escapement and the annud. king salmon counts 

a t  Sweasey. It appears t h a t  roughly 10 percent of the  -ual spaming 

esca~ement i s  counted a t  S~reasey. FELL flow conditions.are known t o  a f fec t  

t h i s  re la t ionship  however. 

Unpublished deta  from C d i f o r n i a  Department of Fish and G a e  Region 1 
f i l e s  September 17, 1953. 

Unpublished data from Region 1 f i l e s  by U. S. Fish end FJfldlife Serr ice 

a/ Unpublished data from Region 1 f i l e s  by California Department of Fish 
and Game. 
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i Seaward migration of juvenile selmonids i n  t h e  Mad River wzs studied i n  

1951 and 3.952 t o  determine the optiaum time f o r  @antinu hatchery-raised 
. , 

f i sh .  Wild seaward migrant king salmon passing swe'asey Darn in 1951 were 

most abundant i n  May a.nd June ( ~ g u r e  6).  

During the samplfng period from May-l t o  August 1, ~downstrem migrants 

.. . ranged i n  s i ze  from 1.7 t o  3.3 inches fork  lengt3.  During t h e  peak of 

migr~%ion, June 12 throu& 18, the average s i z e  was 2.82 inches. 

Bailey and Glbbs, 1963, deternixed t h a t  t h e  t r e n s i t i o n  from fresh t o  salt  

water takes place from June through August when the young f i s h  have at ta ined 

an average s i z e  of about 3.1". The s i z e  of t h e  f i sh ,  not the  time of year, 

is apparently tke most inigortant factor  cont ro l l ing  t h i s  t r a n s i t i o n  i n  both 

wild and hstcherj-raised f ish.  It was concluded t h a t  hatchery-raised king 

ea.hon should be planted in Yne Mad River a t  l e s s  than 5 ?er ounce (2.8" 

fork length) t o  reduce fresh water mortali ty.  

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

from samples of 42 and 37 collected i n  1950 and 1951, respect ively ( ~ a i l e y ,  

saw SALE 

The population of s i lve r  salmon native t o  t h e  Mad River drainage cieclined 

rapidly i n  the early 1950's. I n  1957 a res tora t ion  progrum was i n i t i a t e d  

using s i l v e r  salmon from the Quilcene and Klaskanine Rivers i n  Oregon. 

Annual plantings of yearlizlg s i l v e r  salmon, 40,000 t o  75,000 f i s h  eech year 

since 1957, has resulted i n  higher returns of the  introduc5d s t r a i n  than 

the present run of native f i sh .  

Native s i l v e r  salmon may b e ~ i n  t h ~ i r  spawning migration as early as October, 

but do not run i n  large nmbers until the  s t r ean  has r i s en  s ~ 3 s t m t i d l y .  



- .  
' . Averas? Ruab2r o f  

Fish per Trap Dzy 

F igu re  6 
Juveni 1 e K i  ng Sal  m ~ n  Sa;liol es f r o m  Dov:nstrearn 

l4i~rsnt Trzp ;  S::case:: Dan,  1951 
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'Phe normal migration and spawning period extends from ~ovember through 

January. !!%e Quilcene and Klaslrmine straqas ,appear t o  have an ea r l i e r  

migration pattern, appear- i n  the river i n  large numbers during September 

end October. m e  differences i n  migration pattern between native and intro- 

duced s t r a in  is il lustrated '  i n  Table 4. 

TABLE 4 
Ll 

A COWMISON OF 'El% MONTHLY MIGRATION PA'J?I'EXXTS 
OF TBEEZ STRAINS OF SLZ,VER SAEYON - MAD RIKER 

1949-50/1958-59 
Mad River St rs in  u. 525 703 91 2 0 1,332 
Percentage 0.83 39.41 52.78.6.830.15 0.00 100.00 : : '  

1959-60/1962-63 
K l a s ~ i n e & Q u i l c e n e 1 , 9 0 6  962 927 4-4 0 0 3,839 
Percentage 49.65 25-06, 245.15 1.15 0,oO 0.00 100. 01 

Region 1 ~orreskondence 'March 19, 1964. 
Counts t ~ k m  a t  Sweasey Dam. 

. .  . 
. . .  , ., 

Li t t l e  is known about the distribution of s.pawning and rearing areas 

ut i l ized by Mad River s i lver  salmon. Lindsay Creek and i ts  t r ibutar ies  
--- 

have been regarded as heir.@; the mcst trnportant s i lve r  salmon producers i n  

the. system. Lindsay Creek enters the river about f ive  mqKles upstream from 

the Pacific Ocean and receives zbout 250 spawners annually. 

I n  order t o  learn more about the relative importance of s i lve r  salmon rear- 

ing areas i n  the Yhd River system, the mijor tri'outaries, 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, usine seines 



%) 

electrofishing gear. Only Maple and Lindsay Creeks were found t o  contain 

young s i lvers .  Other Department personnel have observed! s i l v e r  salmon a lso  

u t i l i z ing  the  s d e r  t r i b u t a r i e s  t o  the lower r ive r ,  such as Ilarren and 

Mill Creeks. Figure 5, which i s  based on our l imi ted  observations, shows the 

d is t r ibut ion  of sgawning and rearing areas u t i l i z e d  by s i l v e r  &almon within 

the Mad River system. 

The average t o t a l  run of s i l v e r  salmonJ including hatchery returns,  is 

presently estimated t o  be about 2,000 f ish.  

A trapping study of juvenile s i l v e r  salmon conducted by the  Depar-bent a t  

gweasey Dan i n  1951, has shown t h a t  the peak of seaward migration occurs 

from mid-May throw\ June ( ~ i g u r e  7). Fork Lengths of sampled f i s h  ranged 

from 1.8 t o  4.8 inches during t he  smpling per:.od, 

The f e a s i b i l i t y  of establishing a salmon hatchery on the Fad River is now 

being studied by the Departnent . The hatchery would be' located on the  Mad 

River near Blue Lake, about 2$ miles upstream from the confluence with the 

~ o r t h ' F o r k .  Experimental f a c i l i t i e s  have been constructed and a r e  now i n '  

operation. 

If all phases of a large hatchery operation can be successf'ully completed, 

a permanent hatchery will be constructed t o  provide f o r  the production of 

1,000,WO yearling ~ i l v e r  salmon m d  5,000,000 king s d m n  f ingerl ings.  

~ i s h k r i e s  benefi ts  axe estimated t o  be 340,000 pounds of commercially cau&t 

f i sh  and 51,000 angler days of sport  f ishing annually. The hatchery ' ' ' 

f a c U i t i e s  would cost about $3,000,000 and would be jo in t ly  financed by 

Sta te  end Federal f'unds, as authorized by the hadromous Fish Act recent ly  

passed by Congress. 



Average Number o f  
F i s h  p e r  T r a p  Day 

F i g u r e  7 

J u v e n i l e  S i l v e r  Salmon Sac;?les f r o m  Dol:~nstrearn 

C l i g ran t  T r a p ,  Sweasey Dan, 1951 



The most important steelhead producing waters i n  the  Mad River system a re  

located above Sweasey Dam. Boulder, Naple, Black Dog and Blue Slide Creeks 

are  used principally by t h l s  species. Lindsay Creek and the  North Fork 

- are also good steelhead producers. There a re  presently about 89 stream 

miles of spcwning habi ta t  i n  the  drainage u t j l i z e d  by steelhead. Figure 

5 indicates the  wide d is t r ibut ion  of spawning and rearing areas i n  the 

drainage. 

Adult steelhead migrate over an extend5d period h the Mad River from fall 

t o  ear ly spring and spawn i n  l a t e  winter o r  ear ly  s p r b g .  From Mwre 8 

it can be seen tha t  annual steelhead spawning migrations begin as eazly as 

Oct~bcr'w5,Bh the  l a rges t  pmt. of :the m3.gration .>a& Swzasey .Dm ot!curbn& 2 

from. January tnrough Apx il . 

A s m a l l  num3er of steelhead t h a t  spend the  summer end f a l l  i n  deep pools 

above Butler VaUey p r io r  t o  spawning are  believed t o  be a d i s t i n c t  

"summer run." Although no information i s  available on the  l i f e  h i s to ry  of 

t h i s  separate population, many of the steelhead counted a t  Sweasey Dain 

i n  May are thought t o  be summer run since they lack  the p\ysical char- 

ac te r i s t i c s  of sexually mzture f i sh .  The t o t a l  annual run i s  presently 

estimated a t  6,000 fish. 

A trapping stu2y was conducted by the Department of Msh m d  Game in 1951 t o  

cietermine the downstrean migration period of Mad River steelhead. Steel-  

head were take2 throughout the  trepping pried May1 though Augugt 1, and 

were most abundant during July. This i s  denonstrated i n  Mgure 9. Various 

age classes of young steelhead were obtaj-ned, ranging from 1 .4  t o  6.6 inches 

fork length. 



,.- . Wonthly : . l igrat ion P a t t e r n  of S tec lhsad  Through t h e  
. 
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..:. 

Figure 8 
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'. . . . . 
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Figure 9 2 

Juveni 1 e Steel  hezd  Sampled f r o m  Dob/nstr?am 

M ig ran t  T ra? ,  Sv:easey D m ,  1951 



Witho~1.t the Project 

The Mad River supports anedrmous f ish  resources of great economic a d  

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

t r ibute  t o  vfiuable offshore sport a id  ccmcrcial fisheries anrl provide 

sport Tis- i n  the river. 

Ihe salmon and steelhead sport fishing area on the Mad River is limited by 

regulation t o  the main r iver from 3,000 feet  below Sweasey Dam t o  200 yards 

upstream from the mouth. AlL!ou& the lowr section of the r iver  i s  i n  private 

ownership it is reaXLy accessible t o  fish?ng except for  the f i r s t  eight miles 

below Sweasey Dam which is behFnd a locked gate. In  sp i te  of th i s ,  a 

considerable number of fishernen manage t o  get past the gate. Mad River 

Tishemen are nainly l o c a l  residents. 

331 1952, according t o  cc~mts and estinates by the U. S. Fish and WLllCLife 

Service, 6,000 e e r  days were spent fishing for  steeUie+. ~ l t h o u &  no 

precise data are available, it has been estimated that  If& River steelhead 

anglers catch an average of about 1,500 f ish '  each season. 

Studies conducted by the Departrcent and the U. S.. Fish and .Wildlife Service 

indicate that  750 king salmon were taken by ai~gleys ,$IT 1962 and 240 were , 

caught i n  1954. It was also est imted that  an average of 1,600 angler days 

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

Since 1959, due +a the introduction of Oregon strains, the number of s i lve r  

salmon returning to  t.he M ?  Rive=. has increased remarkably and has resulted 
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,I in s greatly improved river sport fishery. The contribution of these f i s h  

t o  $he r iver  sport fishery was evaluated by creel  censuses conducted in 1959 

and 1962. It was estimated in 1959 tha t  about 2,000 hatchery-reared s i lvers  

were  caught from September 17, when the first f i sh  entered th is  fishery, t o  

November 22, In 1962 a creel census was conducted from October- 1 t o  October 

7. This information is summarized in Table 5. A t o t a l  of 118 s i lver  salmon 

were examined; a l l  were two-year olds except fo r  one three-year old. About 

eight percent of the  two-year olds were f a d e s  ranging from 6.9 inches t o  

21.2 inches fork length, the remainder were males rang- from U . 8  t o  21.7 

inches fork length. A predominance of two-year old s i l ve r  salmon is abnormal, 

Silver salmon usuaLly return as three-year olds . It was estimated tha t  about 

400 of these f ish  were caught during the month of Septezber. Very few were 

caught a f te r  October 7 due t o  high flows. The t o t a l  catch during this period 

was estimated to be 700 hatchery-reared s i lver  salmon. From September 51 t o  

November 5, 1 g 3 ,  475 s i lver  salmon were caught from the  Mad River, 177 of 

which were two-year olds. . . 

Although a high percentage of the r iver  s i lver  salmon sport  catch has been. 

g r i l se  (two-year olds) most of the runs counted a t  &mey Dam have included 

a good percentage of three-year old fish. 'Ihis relationship is shown i n  

Wble 6, which summarizes the returns of planted marked hatchery siJ-ver salmon. 

The Teble a lso  indicates that  returns of Klaslsanine and Eel River s t ra ins  of 

s i lver  salmon, planted in the Mad River a t  yearling size, ranged. from 0.24 

t o  4.13 percent and averaged 2.01 percent. . .. 
.. . 



1/ 1962 CFEEL . INFOFMATION - MAD RIVER SILVER - 

Total Boat catch/ Total Shore catch/ Total Catch 
Angle? Hours Bour a l e r  Hours Hour Si lver  S~Lrcz 

. . 

108 4.8 0ctober 1 0.15 0.12 23 

1/ Region 1 Correspondence. - . . , ,  . . . . .  . . . .  

.. . , . . . . . .  . . . .  'm$'6''g' 
. . . .. . . . . 

RE=LEASES AND FXWS OF MARKF=D SILVER SALlV2N 
PLAnTrn IN THE MAD RIVER 

R e  turns 

Brood Release Number 2 Y r .  3 Y r .  Percent 
Year Strain De-te Released p?o. Per Lb. . . Old Old T o t d .  Esca~e~enf  

1959 Eel River 2/23/61 58,036 9.8 707 528 1,235 2.13 

From: C. S. Kebel and E. R. German 1367, Some Aspects of Stocking 
Hatchery-Reared Stedhead and Si lver  Szdmon. Mzrine Resources 
Administrative Report Iio. 67-3. 



j 
Turbidity has probably limited the Mad River salmon and steelhead. sport 

fishery more than any other factor. Heavy si l t  loads of over 1,000 p p  

prevail during winter floods. w r i m e n t a l  incubation of king salmon eggs 

a t  Sweasey Dam i n  1960-61 resulted i n  heavy losses due t o  s i l ta t ion.  

It is assumed tha t  survival of naturally spawned eggs in the r iver  and . . .  
... . . . 

tributaries i s  probably affected similarly by this problem. During the 

summer and early f a l l  the r iver  is usually very clear  and remains so u n t i l  

the season's first substantial rain. 

Once the r iver  r i ses  and becomes turbid the stream may he unfishable for  

some time. The r iver was fishable for  l e s s  than 40 percent of the 1957-58' 

winter season from November t o  February due t o  high and turbid water condi- 

tions which are typical for . the  stream during t h i s  period:% Because these 

condifioAm prevail during most of the native s i lver  salmon and steelbead 

migration periods these f i sh  a re  re la t ively  less  vulnerable t o  ahgling than 
. .. 

king s&on which enter the stream when flows are low and clear. Early 

running hatchery-reared si lvers,  so  far ,  have been highly vulnerable t o  

angling for  t h i s  same reason; 

. . 

Although the Mad River sport s,almon fishery is a vduable recreational asset  

t o  Humboldt County residents, the greatest benefits deribed from the r iver 's  

salmon resources are realized by offshore 'commercial and spo r t  fisheries.. 
Table 7 sbmm&izes estimates of the  sport and c-ercial oceh  catches of 

. . selnon produced in  the Mad River. 

. . 

*fishable water i s  defined according t o  v i s ib i l i ty  of secci disc immersed 
between 12 a d  16 inches. 



ESICCMAW F'RE!SENT CONTRIBUTION OF 14AD R3XEE3 W 3 N  
!I0 OCEAN SPORT PJD COI4ME3CIAL FISKERIES 

King Salxion - Silver SaLmou 

Comer c i a l  12,700 1,100 

Sport 2,800 700 

. . 
Ocean spor t  fishermen spend an est3mated average of 4,200 angler days fishing 

. . . -. 
fo r  Mad River king salmon and 1,700 angler days f ishing for  s i l v e r  salmon. 

Resident rainbow trout are present i n  most of the Y d  River drainage, . ., 

including Ruth Reservoir. A ninimwn flow of f ive  cubic f ee t  per second is 
'.. , ' . . .  

released a t  all times from Ruth Dam t o  maintain the  downstream t rou t  fishery. 
. . .  . .  . . . . . . . . 

The r ive r  is  readi ly  accessible. by good roads f o r  about 12 stream miles 
. .. . . . .. , . . . .  . 

below Ruth Dam and 12 stream miles above the upper end of the lake. !Be 
... . . 

. .  . 

lake at  high l e v e l  is about U miles long. Access on about 35 mjles of 
. . 

stream between Mad River Ranger Stat ion and Sweasey Dam is limited t o  a 

major road crossing near Maple Creek and a few points located near the  middle 

of this sect ion where unimproved roads terminate. Ruth Reservoir is eas i ly  

accessible t o  both boat and shore anglers. Because of accessibi l i ty  the  

reservoir and t h e  r ive r  upstream from Mad River Ranger Station receive more 

angling pressure for  resident t r o u t  than does the r e s t  of the stream. 

Angler success r a t e s  on the Mad River, prior t o  the  construction of Ruth. 

Reservoir, were determined along the  more accessible sections i n  1957 and 

1958 by the  U. S. Fish and Wildlife Service and the  Depastment. 



The average catch per hour was more than 1.4 f i s h  during both summers. The 

r a t e  of angler success in.1966 in the  r ive r  below Ruth Dam averaged 1.0 
. . 

f i s h  per  angler hour during May and June. Angler counts made by t h e  Fish 

and Wildlife Service showed t h a t  4,000 angler days were eqendeil f o r  t r o u t  

i n  t h e  Mad River i n  1956. 

Since i ts  completion in 1962, Ruth Reservoir has been managed by stocking 

100,000 t o  200,000 f ingerl ing rainbow t rou t  annually and has provided . 

sa t i s fac tory  fishing although angling pressure is  low. 

On May 26 and 27, 1962, the opening weekend of t r o u t  season, a Department of 

Fish and Game c ree l  census indicated t h a t  anglers caught .83 f i s h  per  hour. 

A t o t a l  of 225 t rout  were examined which ranged from 5 t o  14  inches fo rk  
. . .'. . 

lengkh. Other studies ind ica te  opening day success rates ranged from 2.42 

f i s h  pe r  angler hour on b5a.y 25, 1963, t o  .63 f i s h  per angler hour on 3une ' 

2, 1964. On ~ & e  2, i963, 527 anglers v is i ted  the reservoir. 
. . . , 

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

May ll, 1966, and ,evaluated by a c ree l  census which was started-.  on .April 

30, the opening day of the 1966 t rou t  .season, and terminated on Ju ly  4. . .. . 

The census a l so  included the  accessible sections of the r iver  i n  t h e  v ic in i ty -  

Of t h e  reservoir .  The catchable t rou t  prograq has been discontinued because 

the  t o t a l  estimated return of planted f i s h  t o  the angler w e s  only 23 percent 

( ~ a ~ a u n c e ,  1966). Based upon t h i s  work it is  estimated t h a t  Ruth Reservoir 

present ly receives about 3,300 angler days of use per yeax. 



With the  Project  
. . 

Butler Valley Damlwould create  an hpassable  ba r r i e r  t o  anadromous f i sh .  

About 26 miles of bnportant spawning and rearing s t r e w s  presently u t i l i z e d  

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

records obtained a t  Sweasey Dam, located seven miles downstream from t h e  dam 

s i t e ,  provide the bes t  means of determiaing the  average annual runs of f i s h  

t h a t  would be affected by the  project. Based upon these records average 

annual spawning escapement& o f  4, !joO steelhead t r o u t  (including summer=2un), 

1,500 king salmon and 500 s i l v e r  salmon . . would be blocked from t h e i r  na tura l  
. , '  

spaming and rearing areas by . Butler . .  . Vslley Dm. 

If a low-level divercion'dam is c6nstructed near Essex, it kvuld ef fec t ive ly  

block all of the runs of anadr&ous f i sh  from the  en t i r e  M d  River system, 

including returns of f i s h . t o  -the" proposed Mad 'River Hatchery. L o s ~ e s  of 

young and adul t  salmonids associated with the diversion of water a t  such a 

dam would be high unless su i tab le  f a c i l i t i e s  a re  provided t o  pro tec t  fish 

migrating both upstreap and downstream. 

Stream flow regulation below Butler Valley D a d  coiild have s ign i f i can t  

adverse e f f e c t s  on the ana&o&us f i she ry  resources of the Wad River. 

Anadromous f i s h  runs wculd be jeopardized if flows j.n the r i v e r  t o  . . . the  

Pac i f ic  Ocean were insuf f ic ien t  t o  provide fpr?  

1. Attraction of adul t  salmon and steslhesld from the  oceen t o  t h e  

mouth of the  r iver .  

2. Transportation of adults t o  spakming areas i n  the  r i v e r  and 

t r ibu ta r i e s  below Butler .Velley Dam inchd ing  the Mad River Hatchery. 

- 3. Successful spawning of king salmon i n  the r ive r  below , the  dam. 

4. Rearing and seaward migration of juvenile salmonids. 



Degradation of water quality in the r ive r  could r e s u l t  frola the  operation' 

of *he project. Ekcessive turbidity o r  unfavorable temperatures of water 

released from the dam would be detrimental t o  the  anadroxnous f i shery  resources 

of -the r ive r  and would l i m i t  sport fishing i n  the  r iver .  

Low dissolved oxygen in the r iver  immediately below Butler Valley Dam could 

interfere .with the operation of the recommended fish trapping and egg taking 

f a c a i t y  needed a t  the dam t o  preserve anadromous f i s h  runs. . . . . 
. . . . 

Primarily because of the excessive water surface'  fluctuations which m e  

expected t o  r e s u l t  f r o m  the  operation of Butler VeUey Reservoir, the  

reservoir ,a probably not support a good f ishery e i the r  f o r  t r o u t . o r  
.,.' 
warmwater fishes. In addition t o  the  fluctuation of the reservoir j turbid 

water, and .possibly unfavorable temperature may W t h e r  reduce the pro- 

duct ivl ty of the reservoir. 

Butler valley Dam would reduce transport and natural  replenishment of 

sand and gravel i n  the lower r iver  where large commercial operations' a re  

located. This might r e s u l t  i n  these operations moving elseu-here in  the , 

r ive r  and further destruction of spawning areas. . . . . .  

, . .  . . 
DISCUSSION 

. . .. . 

Art i f i c i a l  propagation, coupled with adequate protection 'of habi&< which 
. . 

w U  s t i l l  be avail&le a f t e r  the project i s  constructed, would be the most 

prac t ica l  means of preserving the anadromous f i shery  'resources threatened 
'! : 

by the  c o n s t r u c t i o ~  6f ~utl& Valley Dan. l&h hatchery f a c i l i t i e s  and 

an egg taking s ta t ion  wmld be needed t o  average &mud runs of 

I 
. -2 1,500 k h g  salmon, 500 s i i v e r  salmon, and 4,500 ~teeUlead t r o u t  t h a t  would be 



blocked by the dm. The capacity of the proposed Mad River Hatchery could 

probably be increased t o  the *ddition&':knber of f i s h  required t o  

maintain these runs. Assuming that '  the  percent ' re turn  of adul t s  would be 

1.0 percent f o r  steelhead and 2.0 percent f o r  s ' i lver  salmon planted as 
. . 

yearlings i n  the Ebd River it would be necessary t o  design addi t ional  
:. . . ' 

hatchery f a c i l i t i e s  with a ~ ' a ~ a c i t . ~  fo r  rear ing  450,000 steelhead (8 per 
. . 

pound) and 25,000 s i l v e r  salmon t o  yearling sj-ze. 

. . 

To maintain an annual escapement' of 1,500 River king salmon, 2,000,000 
7'  C .  . ' 

: fingerlings should be ra i sed  to'an' average s i z e  ok 5 per ounce before being 

released. A f i s h  ba r r i e r  and trapping and loading f a c i l i t i e s  would have t o  

be located below the But3.er Valley Dam ou t l e t  t o  t r a p  the s&on and s t e e l -  
. . .. . .... - :1: .'.. .. 

head t h a t  would be blocked iy '%he  d6m; . . - -  ..... . 

The t o t a l  cost of the  hatchery, f i s h  b a r r i e r  dam, . ed  the  trapping and 

loading f a c i l i t i e s  would be about $2.5 mill ion and t o t d  annual operetirg . . 

costs would be about $84,000. 
. - . . 
. . .  . . ..... . .  

Fish passage.f.zcilities, t o  permit unimpaired upstr~am'movement of anadromous 

fish,  muld  b.e required If a lotr-level dlversioii '  dam were constructed near 

Essex. Adequate screening devices would also be needed a t  tgis da?n t o  

prevent juvenile and adul t  salmonids from being diverted and l o s t  i n t o  the 

. . water conveyance system. If a.sicrface diversion without a dam i s  used, 

only screening devises would be, required. . . 

Cost estimates for  the proposed f a c i l i t i e s  a t  Essex csnrlot be made u n t i l  t he  

location and nature of the  diversion are  known. 



Baed upon limnological information available r e g d i n g  Ruth ReservoLr, %raters i n  

the hypoliqnion of Butler ValZey Reservoir wwuld undoubteky be turbid nod at f h e a  
. . 

low in clissolv~d ovgen. Since th i s  would be the primary source 019 cold.water, 

needed for  attracting f ish  t o  the recamended trapplug f ac i l i t y  below the dm,. 

features fo r  providhg well oxygenated water mlght have t o  be incorporated t o  asGure 

eff icient  operation of the trap. 

Stream flows necessary t o  presa,-ve the fishery resources of the Mad River are rec- 

ommded according t o  Table 8. These flows are over ezd sbove =isti= down~treem 

water fiats 

Period 

Table 8 
Releases from 3uticr  Valley D m  

'Flow - 
Octcber 16 - April 30 300 cfs, (u-6,900 AF) 
May 1 - June 30 
July 1 - October l5 

Flows t o  Pacli:?c Ocem Downstream f~+om n"Lyes?.os Near Essex 

Period 

October 16 - April 30 
May L - June 30 
July 1 r October 15  

!%is schedule is preliminary. 'Studies are now being confiuctcd by . the  U. S. FTch 

&.a F;Udlife Service and the Department of Fish and Gane t o  determine, more accura- 

teily, the flow requirenents fo r  fishery preserva%ion be2.o~ -the dam. .. . 

Preservation of the fishery resources downstream from Butler V a e y  D a n  ~ m u l d  

depend also upon maintenance of texperatxres and dissolved oxyeen concentra- . , 

) %ions auitable for  saJzonids. SmpendeJ. sedjsent concentrations i n  the 
x.. 



r iver  w ~ i l - 6  have t o  be 'controlled t o  permit fLill mei,-satioual ut i l izat ion 

of these resources. Attraction water of s u i t ~ 3 l e  qualtty woulCi'be required 

for successful operation of the'  recomrricnded f i sh  trappjng f ac i l i t y  a t  or 

near the d-am a d  for  a r t i f i c i a l  propagation of ~ d ~ ~ o r r ; o u s  2ish at. the 
' 

projosed Mad River Hatchery, which w i l l  be designed t o  o3tain water' 

periodically f ram the r iver ,  Temper-a?xre, dissolved oxygen, and turS id i ty  

levels affect2ng f i o h b g ,  salmon reprodiiction, and stmuor-mm steelhead 

rlpeni.ng could be more closely coritrolled i f  releaeel3 && -bhe dm cou3.d be 

drawn from various dc~pths in  the resenral r r  lhrltiple level. outleta should., 

therefore, be inclui!ed a~ a water quality cootrol feeture of the project 

for  f isheries preservatioa purposeso 

Large quantities of stremibed material6 are aunua33y removed fran the lover 

Mad River fo r  aggregate pro6uction. SaJson  pawning habitat i n  the lower 

r iver  has been d m q e d  by thase crpera3ions. !lk.sse dmeges haw been 

minhized because of the con-lib-uous nat=al t sm~portakion and re~ler?ial:- 

ment of gravel by the r ivera  Butler Vccllley D m  cculd rcduce th i s  ratural. 

repleniehen3 of' gzavel. 'Ime industry muLd then be forced t o  develop 

0-1;her gravel depos Yis which could resul t  i n  further des t lvct ion of G aJson 

spe.wning zreas ebcwhere i n  the  Mad River, 

AU streambed gravel deposits .An tks  r iver  are on private lands. M g a s  of 

protect-hg the rexairqag salaon spamine habittit would require acquialt ion 



of the  stream channel and adjacent lands. We recommend t h a t  the r iver  

channel and a s t r i p  of land a t  l e a s t  100 fee t  in width bordering both s ides 

of the  r ive r  from Butler Valley Dam downstream t o  the proposed Mad River 

Hatchery be purchased by the Corps of m i n e e r s  and managed by the Department 

of Fish and Game t o  protect  existing gravel deposits i n  the  r ive r  f o r  salmon 

spawning use. The acquisit ion and management of these lands should be 

f'unded as a proJect cost. 

Although Butler Valley Reservoir would be relat ively close t o  population 

centers, f ishing use is expected t o  be co~parable t o  Ruth Reservoir which 

presently receives an estimated 2.79 angler'daye per acre annually. Ruth 

Reservoir is annually planted with about 150 fingerling rainbow t rout  per  

acre. Management of Ruth Reservoir with planted fingerling t rou t  has 

produced qual i ty f ishing and i s  more feasible -than a catchable t rout  program. 

, Butler Valley Reservoir could probably be managed most f e u i b l y  with finger- 

l ings.  We are un,able t o  develop a reservoir fisheries '  manGement plan a t  

this time due t o  uncertainties i n  the reservoir operation schedule. The 

Department of Msh m d  Game w i l l  be responsible for  developing and imple- 

menting a f ishery management program for  Butler V U e y  Reservoir. Adequate 

public access t o  the  reservoir should be included as part  of -[;he proJect fo r  

f i sh ing and other recreation'd purposes. 

WILDLIFE 

Without the  Project 

me Butler Valley Basin contains excellent wildlife habitat. 2he land is in 

private ownership and held i n  large blocks which are posted against trespass.  

They a re  subjected t o  l i g h t  human pressure. The area includes timber, brush, 



natura l  meado-a, and agr icu l turs l  lands. The tinbered lands have been logged 

at various in te rva ls  which has created different  wed  stands of t r e e s  and 

brush. me ac t ive  farms contain i r r iga ted  and dry land pastures, and some 

cerea l  crops. 0;1 abadoned farm areas the f ie lds  a r e  covered xith grass 

and forbs Frfiich a r e  slowly being invaded by brush m d  t rees .  Some na tura l  

meadows .are found i n  the timbered aress. %e combination of the  above . . 

$actors and an abundance of water provide a large amount of food and cover .  

f o r  wildlife. 

lilack-tailed deer and black be& a re  found i n  the pro jec t  a rea  of influence. 

Deer a re  numerous, averaging one deer per every 6.2 acres. '8lack bear,  wl15J.e 

not resident i n  the reservoir s i t e ,  a re  frequent v i s i t o r s  t o  t h e  area. 

Mountain Lion and Roosevelt elk have been reported i n  the  drainage, however, 

,no,.s.Qgb of e i t h e r  were observed during the wildlife inventory. 

Upland g m e  observed in the reservoir  s i t e  included la-rge n-ers of quail 

and a l e s se r  nmber of b a d - t a i l e d  pigeons, mourning doves,. grouse, an6 

gray squi r re l s  , as w e l l  as brush and Jack rabbits.  

Fwrbearers inhabiting the area include m j d ,  r ive r  o t t e r ,  and raccoon. 

Coyotes, bobcats, and skunks exe a l so  found within the reservoir  u e a  of 

influence. 

Waterfowl use of the ' reservoi r '  S i t e  is'" lLd-i;eZ to a few trood d.dcks 

mergansers. Most of the waterfowl use occurs i n  the lower r i v e r  and 

especially the l v l a d  E v e r  estuary where not only ~~aterf iowl b u t  shorebirds a d  
. . , . 

seabirds concentrate seasonally i n  l w g e  nuinbers . 



Various non-game species a re  found i n  the project  area. Although they have 

no recognized t-ible economic value, t h e i r  presence adds t o  the  e s the t i c  

enjoyment of the  outdoor enthusiast. . 

With the Project  

The influence of the Butler Valley project upon t h e  wi ld l i f e  habi ta t  ca,n be 

swnarized cs follows: (1) 4,100 acres permanently o r  per iodical ly  inundated 

.and consequently l o s t  t o  wi ld l i fe  use; (2) 6 , ~ 0  acres of adjacent land s a t  

aside f o r  recreat ional  develo2ment and i ts  capacity t o  support wi ld l i fe  

reduced; (3) elimination of a unknown amount of h & i t a t  w t t h h ,  borrow areas 

and covered by project developments ; (4) possible improvement of r ipa r i an  

h a i t a t  through controlled flow releases downstream and; (5) potent ia l ly  

.bpr.ot-.ed wa'ter . w e m e n t  i n  the  ' Mad River .es t w y  . 
Wildlife dependent upon habi tat  destroyed by the  pro jec t  w i l l  be displaced 

o r  .drown when the  reservoir f i l l s .  Reaident t e r r e s t r i a l  species will be 

displaced t o  adjacent laxds which a re  already supporting maximum popula- 

t ions.  Here they may perish by a spectacular die-off,  o r  as is most of ten 

the  case, by a longer more subt le  process involving reduced rep~oduct ion  

brought about by s t r e s s  and malnutrition. For all species the  e ~ d  r e s u l t  i s  

inevitcble and alwsys the same, t h a t  is, the displaced animals cannot be  

replaced and eventually td2.l be l o s t  unless carrying capacity equal t o  t h e t  
. . 

destroyed is created and maintained. 

I n  order t o  determine the amount of mitigation required it was necessary t o  

determine the  deer population within the reservoir  s i t e .  Sight counting can 

be very misleading i n  tim'r;er and brush areas. However, the number of deer 



I i n  a resident herd can be detemined by t h e  standard deey-pel let  group counts. 

&e investigation indicated one deez f o r  each 6.2 acres of habi tat .  

Large numbers of quail  w i l l .  be l o s t  and spec i f i c  plans 1 d . l  have t o  be 

formulated t o  mitigate the loss .  

DISCUSSION 

Mitigation f o r  the loss  of wi ld l i fe  hab i t a t  destroyed by the  Butler Valley 
- - 

Project will require acquisit ion, development, and management of ce r t a in  

lands. These lands should be acquired i n  f e e  t i t l e  o r  leased for t h e  l i f e  

of the Butler Valley project. The area proposed f o r  mitigation of wi ld l i f e  

losses would extend from the  Butler Valley Dam downstream t o  the  Mad River 

Fish Hatchery and abut upon the  Mad River channel. (see P la te  1) 

Approximately 1,800 acres of land adjacent t o  t h e  r i v e r  channel (acquisi t ion 

of which is a lso  proposed as a f i sher ies  mitigation resomce) should be 

acquired and managed t o  mit igate  wi ld l i fe  losses  a t t r ibu tab le  t o  p ro jec t  

construction. Such lands should be improved t o  increase wildl i fe  carrying 

capacity t o  of fse t  losses. 

IIabitat improvement w i l l  f a l l  i n t o  two major types of development: (1) 
. 

creation of riparian habitat  within the  r i v e r  channel, and (2) deve lopen t  

of the upland area. Each area TU require continuing mintenance. 

Fti7aria.n Habitat. The mcot important w i l a i f e  hab i t a t  i n  most areas is the  

riparian associution along water courses. A s ign i f i can t  increase i n  wi ld l i f e  

carrying capacity, especially fo r  deer and quail, c m  be achieved by allow- 

.) 
ing r ipmian habitat t o  develop i n  the r i v e r  channel. The r ipar ian  growth 

-2- 

w i l l  establ ish i t s e l f  i f  not scoured out by excessive water releases .  



1 
A major portion of wildl i fe  mitigation could be  accomplished by t h i s  method 

a t  s m a l l  incremental cost  as it is also recommended t h a t  the r ive r  channel 

be purchased for  protection of spawning areas f d r  f ish.  

Upland Habitat. In order t o  provide idea l  d d l i f e  habi ta t  i n  the  upland 

an interspersion of open areas ~Jhich create t h e  maximum of edges is  required. 

areas addacent to . the  r i v e r  could most eas i ly  be improved as wi ld l i fe  

habi tat .  Development a d  loanagement would be according t o  vegetative type, 

as follows : (1) timber land, (2) brush fields, and ( 3 )  open areas, glades, 

meadow, and grasslands. A b r i e f  description of the  development and manage- 

ment of each vegetative type follows: 

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

.at m e  'time o r  another. Thus the' .re-growth .of t rees  and brush are '  i n  various 

stages of development. !Phis intermixture of revegetative stages i s  

advantageous as it puts t h e  wi ld l i fe  habi ta t  on a sustained yield basis .  

Some of the cut-over lands w i l l  produce at  l e a s t  one t b b e r  crop and some 

two during the  l i f e  of the  project.  Some of the  more dense stands should be 

thlnned now. It would be advantageous t o  i n i t i a t e  a sustained y ie ld  system 

of timber cropping. This system ~ o u l d  tend t o  s t ab i l i ze  the  amount of forage 

produced annually. No attempt would be made t o  eradicate tiniber t r e e s  other 

than thinning stands t o  create  the  essent ia l  open areas. .Extent of fo res t  

area6 would be controlled by l imi t ing  reproduction. A part of the  wi ld l i fe  

mitigation costs might be defrayed by iuco-ie from the logging operations. 

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

rejuvenated by burni=g, mechanical and chemical methods. Browse species now. 
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out of reach of the deer would be reduced i n  height so tha-1; they could be u t i l ized .  

(3)  Open Areas - Gress and forbs play an important par t  in the  d i e t  of c o a ~ t  

range deer. l%r best  resul t s  the  open areas should be interspersed i n  brush and 

timber stands. BlackSerry thickets  should be developed near water i n  the  lasger  

open areas t o  provide habi ta t  f o r  upland game. Grazing of l ivestock on the  area 

during cer ta in  periods of the  year would be aesirable  t o  control herbaceous 3 p e ~ i e s  

not taken 5y deer. Grazing fees nay also cover a portion of the  wildlife 

mitigation costs. 

A detai led developent  and o ~ e r a t i o n  plan f o r  the wildl i fe  mitigation area should 

be developed and adopted by the  Corps of lbgineero i n  cooperation and agreement 

w i t h  t he  California &pa;-tment of Fish and Game and the  Bureau of Sport Fisheries 

and Wildlife pr ior  t o  i n i t i a t i o n  of construction. Such a plan shoul-d reccgnize 

the California Department of Fish and Gme as the  agencyto manage the  f i s h  and 

wildl i fe  resources developed on t h e  mitigation lands. 
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