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Tt is the purpose of this report tq show what effect a serises of

3 and leDro ons the North Fork of

Faather River will have on fish and fishing in that stream. The

opment of hydro-electric power usually, if not invarladbly, alters

cts natural fish life in the arcas

At times altered water courses prove benelficial to fish

2ses the effect is detrimental,

Rock Creek Dam and Cresta.Dam together with their conduits and

housev are under POHSUTUCthU on the Fortk Fork Festher River

o

the Pacific Gas and BWectrlc Conp“nj as two mujor units in their series
seven proposed power units on the horth Fork. |
Cn the<puées iamediatsly following will be found the sumnary of
- The problcm and investigation data
esented in Section I-IV and in Section V will ke ngDu an analysis
The apﬁendlx saction contains: 1/ & report by Uniﬁed States Fish &
'\ Report on Fisn-énﬁ Wild-
Viater Development Plan'fqr‘the Prepesed

ather River Basin, Rock Creck and Cresta Projects
r for Federul Power

womission—Project No. 1291; 3/ Tables 1,2,2; Maps 1 & 2 and Figures 1 & 2,
R T » 25270 p [&]

and 4/ List of Refersnces.

(Power Project Nc. 1962)"
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SUMMARY OF IMPORTANT DATA

w*stance or Lenyth of Stream Altered

?1.‘ Miles of river altered by Rock Creek and Creqta‘prcjects—~
‘ ‘16 miles. j .

?2, Miles of river to be altered by all projects below Almanor-—
© 56 miless 1
necreation Use ﬁ

'3, Number of commercial resorts affected by proposed power
developments—«ll, ; , N

W - Number of Forest Serv1ce camps affected by proposed power
: deveLOpments-6. ! )

ingling Use
5¢ Estimated number of angler days spent on North Fork in
4 1946-=36,000, ‘ .

6. Estimated as minimum number of trout . caught from North Fork
.. dn 1946-108 000, ;‘

ﬁﬂ7;.‘Number of trout fingerlings {from hatchery stock planted in
Lo 1945-~143,800/ -
f.

8' g Number of I‘es.ident anglers in Plumas. County, 19‘142".2 353
e 1 9L9==3, 300.

;_93,;Number of anglers flshing in Plumas County in l9u2-lh,750“M
: 1948~25,000 | | ]

1

ldo Calculatea catch of trout in Plumas County in l9h2»~828 000
LT 1948--720,000 J

~11, Average (mean) riverlflow - 28 years at Big Bar, California

I
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RECOMMENDATIONS

Cor | ' | Karch 25, 1947 ;ﬁm.

.Fedegal Power Commission

h’ashihgton, Dg C.
Gentlemen°

On March 13, 1947 we wrote to you making certain recommendations
for the release of water for fish life and recreational purposes in
connéction with the application of the Pacific Gas & Electric Co. for
a water-power project (No, 1962) located on North Fork of the Feather
River in Butte and Plumas Counties, California.

Subsequently, at our request, you granted an additional pericd to
Karch 25, 1947 for the submission of additional recommendations, Dis-
cussion of the matter with the Pacific Gas & Electiric Co, during this
periecd has indicated that the following modified cenditions with respect
to fish,1ife would be acceptable to them for inclusion in the terms of
the license and they would also be satisfactory to us in lieu of the
recommendation made in our letter of March 13, 1947, If the Commission -
therefore finds these present recommendations satisfactory for inclusion
in the licenss our previous proposals can be dlsregardeda

It is our recommendation that the license for Project No, 1962
provide the following for the support of fish life and for recreation
purposes on the North Fork Feather ‘Rivers

A;._l;',Immediately below Almanor Dam:

(a) Provide a flow of not less than 35 c.f.s. during
the summer period (May 1 to October 31)

(b) Provide a flow of not less than 10 Cofos. during
_the w1nter period (November 1 to April 30).

Notg —- These flows wlll result in probably minhmmn

_flows immediately above Caribou power house of about

60 c.f.8. during the summer period and L0 c.fese
during the‘w1nter periode ;

2¢ Immédiately below Rock Creek diversion.dam:

III
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(a) Provide a flow of not lass than 100 c.f.s, during
the sumer perlod.

(b) Provide a flow of not less than 50 cof.s. during
. the winter period.

(¢) Summer flows to be reduced to not less .than 50 c.f.s.
on dry yearse

Note =- Those flows will result in probable minimum - !
sunzner flows above Bucks Creek power house of 125
c.f.8. except on dry years when they will reduce to ' |
about 75 c.f.s. above Bucks Creek plant, Bucks Creek -
plant would add about 200 c.f.s. during the summer . ;
period, '

3. Below Cresta dam: | ‘ | - ;

(&) Provide a flow of not less than 50 ¢, f‘s. at all
. times below the mouth of Grizzly Creek.

Company will advance the sum of $40,000 toward the construction _
of two "rough" fish barriers on the North Fork of Feather River
if such are later found to be necessary; ons to be located above

the mouth of Yellow Creek and the other between Bucks Creek 'and
- the upper end of Cresta Diversion Reservoir. The necessity for

either or both of thesé barriers shall be determined during the
first ten years folloaing the commencements of operation of Cresta
project,

Compény will brovide electric fish screens at the intakes to the

--diversion tunnels for the Rock Creek and Cresta'projects._

1

_Gompany will design its structures for the release of the flows

to be provided under "A" so that water will be taken from as

.near to the bottom of the reservoir as is practlcable.

.- Company agrees to cooperate with the State Division of Water
-Resources and the Division of Fish and Game in the establishment

of suitesble criteria for the determination of dry years for the

-purpose of fixing summer-water releases under Section A,

- The Federal Power Commission to reserve the right to adjust said
- rates of flow in item A (2) and (3) if the Commission shall find

after notice to interested parties and opportunity to be heard,
that the rates of flow are more than necessary or insufficient

. for ‘such purposes.,
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March 25, 1947

The Pacific Gas & Electric Co. has agreed that the preceding
conditions and requirements will be'satisfactory to them if they are
pade & part of the license for Project No, 1962,

Yours very truly,.

EMIL J. N. OTT, JR.
' " Executive Director
' California Divisiecn of Fish and Game

ACT:LG

V.
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ORDER AUTHORIZING ISSUANCE OF LICENSE,

"(MAJOR)

Project No, 1962

UNITED STATES OF AMERICA
' FEDERAL POWER COMMISSION

Befors Nelson Lee Smith, Chairman; Clauﬂe Lo Draper, and

Commissioners:. Harrington Winberly,

In the.matter of | T ; )

~ Pacific Gas and Electric Company

June 17, 1947

) Project No, 1962

(1) On Janﬁary 6, 1947 Pacific:Gas and Electric Company, of San Franciscé,
b

California, filed an application for license under the Federal
Power Act to authorize the construction, operation, and maintenance
of proposed Rock Cresk and Cresta hjd“o~eloctrlc developments,
designated as Project No. 1962, on the North Forl of Feather

River, in Butte and Plumas Counties, Califomils, aLLectlng lends
of the United States within the Plumas and Lassan Kational

Forests,

(2) The proposed developments comprise:

(&)

The Rock Cresk development consisting principally cf a concrate
gravity diversion dam about 115 feet high and about 550 feet long,
creating e reservoir about 2 miles long with ‘about 2300 acre-feet
of storage; an. intake structure; a pressure tunnel about 34,500
feet 'long; a penstock and surge chamber; a powsrhouse containing

two 73,500 horsepower vertical Francis turbines each direct-

connécted to a 63,000 Kva. generator; & substatiocn; and two

. single-~circuit 230-Kv, transmission lines each about 500 feet
long, connecting to lines of or proposed for Project No. 737

(b)

The Cresta development consisting prlnclpally of a concrete gravity
diversion dam about 113 feet high and about 360 feat long,

creating & reservoir about 1 3/4 miles long with dbout 2000
acre~-feet of storage; an intake structure- a pressure tunnel about

20,000 feet long; a penstock and surge chamber; & powerhouse

containing two 46,500 horsepower vertical Francis turbines each -
.direct-connected to a 37,500 Kva, generator; & substation; and
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two singlew-circuit 230~hv. transmission lines each about
3,500 feet long, connecting to lines of or proposed for
ProJect Noo 7376 . v

(3) The, appllcant owns and operates the following existlng projects
‘'within the North Fork drainage basin: the Caribou project, with
49,000 acre-fest of storage, licensed as Project No. 1352: the
Bucks Creek plant with 106,000 acre-feet of storage, licensed
as Project No., 619; the Blg Bend power plant which is un-~
licensed, Lake Almanor reservoir licensed as Project No, 616,
.and transmission line Project No, 737, leading from the Bucks -
-Creek plante Lake Almanor reservoir, whose water storage
.benefits ths Caribou and Big Bend plants, can conserve all of
the water coming down from the drainage area above the outlet
and is designed to be used for seasonal storage and for cyclic
or long carry-over storage from one year to another although
‘it is not now so used due to certain structural defects in the

dam.

R, e T 0 P R Y AR A 0 SR ey TR o S S * vt - g s
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(4) The Secretary of Viar and the Chief of Engineers have reported
favorably on the application, _

(5) The Secretary of the Interior has been requested to report on the
applicatione -

AT e D A BT A AT AL N e g

(6) The Assistant Secretary of Agrlculture for the Secretary of Agrie
“culture, who has supervision over the Plumas and Lassen
Natiocnal Forests, and the California Division of Fish and Gams
have each recommended that the licenss contain certain conditions
‘ for the protection and support of fish life, Since the condit-

: ~ ions recommended are greatly at variance, provision'is hersin= -

= .  after made whereby the Commission may hereafter prescrlbe

‘ "reasonable conditions for the protection and support of fish

. 1ife after consideration of the respective conditions of the

‘Secretary of Agriculture, the Secrstary of the Interior, and the

State of Cslifornia.

R ]

~ - a“"' 5L et e E AN

"he Comm1351on, having considered the applicatlon and the record thereon,
finds tha’c N :

(7) The applicant is a corporation organized under:the laws of
the State of California and has submitted satisfactory
evidence of compliance with the requirements of all
applicable State laws insofar as necessary to effect the

- purposes of a license for the project,

(8) No conflicting application is before the Commission.
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(9)
(10)

(1124

(12)
(13)

(14)

(15)

(16)

Public notice has been given as requlred by the Act.

The issuance of & license for the project, as  hereinafter
provided; will not interfere or be inconsistent with the
purposes for which the Plumas and Lassen National Forests
were created or acqulred.

S

The project will not affect any Government dam now in
existence, nor will the issuance of a license therefor,
as hereinafter provided, affect the development of ‘any
water power resources for public purposes which should
be undertaken by the United States itself,

The project is best adapted to a comprehensive plan for

‘the improvement and utilization of water power develop-

ment and for other beneficial public uses, including
recreational purpeses,

For the purpose of determining annual charges, the horse
power capacity hereinafter authorized to be installed in

the preject is 147,000 horsepower at the Cresta plant, making
a total installed capacity of 240,000 horsepower.

The amount of annual charges to be paid under the license

for the purpose of reimbursing the United States for the

costs of administration of Part I of the Act, and for
recompensing the United States for the use, occupancy,
and enjoyment of its lands, including transmission line
right-of-way, is resascnable as hereinafter fixed and
specified.

In accordence with Section 10(d) of the Act, the ‘rate of

“ return upon the net investment in the projsct and the
- proportion of surplus earnings to be paid into and held
In amortization reserves are reasonable as herainafter

‘specified,

The following maps, plans, specifications, and statements

.. filed .as part of the application or subsequent thersto,

conform to the Commissionts rules and regulations, with the
exception of Sheets Al and A3 of Exhibit L; the approval
of which should be deferrea for further consideration of
certain details:

—t t A sere v v ey T
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(a)

(v)

(18)

project Noo, 1962 (Cont.)

Exhibit J: Sheet AL (401419) FPC No, 1962-1
- Exhibit K: Sheet Al to A5 inzlusive (401420~
: 401424 inclusive) FPC Nos, l°’2-l7
. to 21 inclusive :
Exhibit K: Sheet Aé (401425) FPC No, 1964-7
Exhibit L: Sheet Al (40126) FPC No, 1967-
Exhibit L: Sheet A2 (401427) FPC Ko, 1962=9 -
Exhibit L: Sheet A3 (40128) FPC No, 1967~10
Exhibit L: Sheets AL to A9 inclusive (401429-
40143} inclusive) FPC No, 1962-=11
to 16 inclusive
Exhibit M: Pages 1 to 3 inclusive

It is ordersd.that:

(17) A major license be issued for a period of 35 years,

effective as of the first day of the month in which it

' is executed, to Pacific Gas and Electric Company for the

construction, operation, and maintenance of the proposed
Rock Creek and Cresta developments, subject to the

‘provisions of the Federal Power Act, and the rules and’

regulations thereunder, said license to contain the usual
conditions and provisions for licenses isgsued under
Section 4 (e) of the ﬁct for such projects and Lhe
following special consltions-

‘The licansee shall make such raasorahle provisxons

for the protection and support of fish life and

the recreational resources of ths North Fork of
Feather River as the Commission may hereafter
prescribe after consideration of the recommendations .
of the Secretary of Agriculture;, the Secretary of

the Interior, and the State of California,’

The licenses shall begin comstruction of Cresﬁa
development not later than December 31, 1947, and

. shall complste the same not later than July 1, 1950;

shall begin construction of the Rock Creek develop~
ment not later than July 1, 1948, and shall complete
the same not later than July 1, 19;10

After the first 20 years of operation of the prowpct
under this license, six (6) percent per annum shall be
the specified rate of return on the net investment in the

. project for determining surplus earnings in accordance

with the provisione of Section 10 (d) of the Act for the
establishment and maintenance of amortization reserves
to be held until temmination of the license; or in the
discretion of the Commission, to be applied from time to

6/17/17

gy
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a9

time in reduction df the net investment in the project;
and one-half of all surplus earnings in excess of six
(6) percent per annum received in any calendar year shall

‘be put into and held in such amortization reserves, .

Subject to the provisions of Section 10 (e) of the Act

and the rules and regulations of the Commission thereunder,
the licensee shall, effective as of the date of the
license, pay to the United States the following annual
charges:

(a) For the purpose of reimbursing the United States
for the costs of administration of Part I of the Act, one
(1) cent per horsepower on the horsepower capacity

" authorized to be installed by this license (240,000

T (20)

Date of Issuance: dJune 17, 1947

horsepower), plus two and one-half (2%) cents per 1,000
kilowatt—hours of gross energy generated by the project
during the fiscal year ended June 30 of the calendar year
for which the charge is made. A statement of the number
of kilowatt-hours generated in both power plants during
the said fiscel year, certified under ocath, shall be filed
with the Commission on or before September 1 following

the end of said fiscal year;

(b) For the purpose of recompensing the United States
for the use, occupancy, and enjoyment of its lands,
exclusive of those used for transmission line right-—of-

way, 51;71“00;

(c) For the purpose of recompensing the United Statés

‘for the use, occupancy, and enjoyment of its lands for

transmission line right-of-way, $10.64;

The maps, plans, #pecifications, and statemenfs reférred
to in paragraph (16) above as conforming to the
Commission's rules and regulations are. hereby approved

-for incorporation in the license, but approval of Sheets

Al and A3 of Exhibit L is hereby deferred,

By the dOmﬁiésioh.

Leon M, Fuquay,
Secretary.
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1962 consisting of the Rock Creek 'and Cresta developments on the North Fork of

*. provided, has each advised this Commission that the prov131ons proposed by the

ORDER AUTHORIZING AMENDMENT OF
ARTICLE 13 OF LICENSE (MAUJOR)

Project No, 1962 =

Tl ! - | | -

== UNITED STATES OF AMERICA .

] FEDERAL POWER COMMISSION | : : L
Before Nelson Lee Smith, Chairman; Thomas C, Buchanan, Claude L. ;

Cormissioners: Draper, Mon C,. Wallgren and Harrington Wimberly.

February 14, 1950

In the Matter of , )
) Project No, 1962

Pacific Gas and Electric Compény')

e e g

Article 13 of Pacific Gas and Electric Company's license for Project No,

Feather River, California, provides that the licensee shall make such reasonable
provisions for the protsection and support of fish life and the recreational
resources of the North Fork of Feather River as the Commission may hereafter pre-—
scribe after consicderation of the recommendations of the Secretary of Agriculture,
the Secretary of the Interior, and the State of Californla.

L P S

The Division of Fish and Game, State of California, has submitted certain i
provisions, hereinafter set forth, for inclusion in the license for Project No, R
1362 for the support of fish life and for recreational purposes, The licensee, f
the Secretary of Agriculture, and the Secretary of the Interior as hereinafter

State ¢1sh and game agency are satisfactoryo
The Comm1851on orders:

Artlcle 13 of the license for Pacific Gas and Electric Company's
Progeﬂt N6, 1962 be amended to read as follows'

‘Artlcle“lét For the protection and support of fish 1ife and the :
reereational resources of the North Fork of Feather River: f;

’

A, - The Licensee shall provide -

1~ Immediately below Almanor Dam: ! X
-a flow offnot less than 35 c.f.s. from May 1 | | :
‘to October 31 and a flow of not less than %
10 c.f.s. from November 1 to April 30; 8

2- Immedlately below Rock Creek Dlver31on Dam:

a flow of not less than 100 c.f.s, from May 1
to October 31 whlch flow may be reduced to
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D,

E.

Fro Ject Noe 1962

not less than 50 c.f.8, in dry years;

and a flow of not less than 50 Cofebe

¢from November 1 to April 30°

)- Balow Cresta Dam.

8 flou of not less than 50 CofeSo &t
all times below the mouth of Grizzly
Creek'

The Licensee shall design its structures for the re-
lease of the flows, provided in "A" above, so that the

water will be taken from as near to the bottom of the
reservoir as is pr&ctlcable and suitable criteria for

the determination of dry years for the purposs of fixing
the May 1 to October 31 water releases provided in M"AY

above shall be established by the Commission.

-ThevCommiésion reserves the right to adjust said rates

of flow in items A(2) and A(3), above, if it shall find,
after notice to interested parties and opportunity to

be heard; that the rates of flow are more than necessary
or insufflcient for such parposes° .

The Llcensee shall provide electric fish screens at the
intakes to the diversion tunnels for the Rock Creek and
Cresta projects if such be found by the Commission to be

justiflable°

The Licensee shall advance the sum of $40, OOO toward the
construction of two "rough" fish barriers on North Fork

. of Feather River if such are later found to be necessary:

a2

e g

one to be located above the mouth of Yellow Creek and the
- other between Bucks Creek and the upper end of Cresta
.Diversion Reservoir, The necessity for either .or both
. of these barriers shall be determined during the first
'+ ten -years following the comnencement of operation of

Cres ta project.

The entire project area shall be open to free public

_access for fishing and other recreational uses, except
- such portions es may be reserved by the Licensee in the
. interest of safety, eff¢c1ent operation and protectlon

of property.

5y the Commission,’

Leon M, Fuquay,
Secretary.

Date offlésuancei February 15; 1950

-2 - 2/14/50

T, i Risting oAl e



T

S5

THE EFFECT ON THE FISHERY
OF THE NORTH FORK OF THE
FEATHER RIVER, CALIFORNIA,
./ OF PROPOSED HYDRO-ELECTRIC
DEVELOPMENTS WITH SPECIAL REFERENCE
o . T0 CRESTA AND ROCK CREEK PROJECTS

I, INTRODUCTION

A plan for development of hydro-electric power from run-off water

in the North Fork of the Feather River has been considered by the Pacific

.Gas and Electric Company for many years, The first of the series of dams

¢31+emplated was built in 1912 at the lower end of Blg Meadows near
srattville. * It impounds a reservoir of water which has since been known

as Laks Almanor. Water from Laké Almanor, is diverted through a tunnel to

sutt Valley reservoir, which in turn forms the forebay of the hydro—~electric -

power plant at Caribou power house, Water from Lake Almznor is thus
diverted by tunnél to Butt Valle& reservoir and thence through conduit and
peastock to Caribou power house where it is again released. into the stream
ved of the North Fork about 10 miies beléw Lake Almanor dam. Water released
through Caribou power.house then flows unimpeded down the Ngfﬁh Fork channel
forla distange'of 35 miles to Big'Bend diversion dam. 'Thishdam is located
at thegupsfgééé end of "The Big‘Bénd" of the North Fork of the Feather
Ziver éndfitélpurpose is to divért water through a tunnel conduit and pen-
5t00ks:to the Big Bend power hoﬁsé about 1l miles downstream.

The two sectlons of the stream whlch have a very'much reduced ;low at

tﬁe Present time are the portlon from Almanor dam to the Carlbou power

~ house ang the portion from the Big Bend dam to the Big Bend power house,

a *Otal dlstance of approx1mately 2] miles., This is roughly 33 percent of

he r’lVe!‘ from Almanor dam to the mouth of the North Fork.
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The Pacific Gas and Electric Company is contemplating immediate

?onstrﬁction of two new units in their North Fork. power development plan.

These are Rock Creek and the Cresta projects (see Map #1 and Table #l,

. of distances, pps 20-2L) Thess two  projects will reduce the quantity

of water in the stream to a fraction of the natural flowufor'séveral miles

" pelow each diversion dam. Rock Creek power house will be located approx-

imateiy seven miles below Rock Creek dam and Cresta power house will be
about four miles below its diversion dam, The sections of stream between

the diversion dams and the power houses could very well become dry during

- part of the year., Thus, about eleven miles of the stream will, upbn

compleﬁion of the two new units, be altered by having the flow reduceg for
several months of the year.

With ultimate development of the ;ompany’s plan for power generation
the entire North Fork from the Aimanor dam to the Big Bend power housé, a
distance of about fifty-six miles will be altered. Approximately forty-
four and one-half mileg éf the stream channel may be dry at certain
seasons 6f}the year and roughly eleven and one-half miles will be covered
by deep pools formed by the dahs.

Along the banks of.the North Fork for most of ité length' runs .
Highway;2hé~the-"Feather_River Highway", and the main line of the Western
Pacific'Railroad. Each offers to‘thé traveling public, an oPportunity

to vacation in en area of excellent trout fishing., It is less than an
. . 1 . .

hour's drive along the highway for early morning and late afternoon trout

&nglers.f;om Oroville, Quincy, and other nearby towns who, for various

réasons, cannot leave their duties for more extended vacation periods,
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’At the present time there are game fish in abundance (rainbow

prown trout) in the North Fork in the section to be altered by proposed
ind DIrow : | ; o

: lopments Several species of rough fish are also inhabitants of the
davelop * ' v . ‘
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floﬁing at the rate of arouvnd 1,500 cubic feet per second but with great

~ II. THE PRESENT BIOLOGICAL PICTURE

: The-North Fork T'eather is, at present, a.partially regulated river

rluctuation in times of spring runoff and floods. United States Geological

Suf#ey records show the average discharge of the stream at Big Bar gaging .

station to be 2,710 c.f.s. for the period from 1911 to 1944. The maximum
rate for the period was 66,900 c.f.s, which occured on December 11, 1937.

The minimum recorded {regulated) flow of 235 c.f.s. occﬁred on October 31,

1932. Fig. 1, p.22 ; Table 2, p;23 shows the mean monthly flow frem 1926

to 1944 inclusive. ’
:The stream gradient between Big Bend dam and Belden is approximately

43 feet per mile., This is the section in which the two power develoements,

Cresta and Rock Creek, are'proﬁosed for ‘immediate construction, and ‘where

ﬁwo others, Pee and Pulga are planned for future development. North Fork .

Feather above Belden has a somewhat'steeper gradient in the section from

Rock:Creek forebay at Belden te the prOposedeelden diversion dam eight

niles. farther upstream, Theleﬁly reservoir or “slack water'at present in

the stream above Intake dam is the forebay of Big Bend powerhouse. This

relatlvely small pool is formed by the Big Bend diversion Dam. l - hes
e \ Flshes Present | ‘_ | 5;“;’
The species of fishes present in the North Fork Feather at the present |

time:are: .

' 1. rainbow trout

2. brown trout
3. black bass (large & small mouth)

L, - suckers
5. squawfish (Sacramento pike)

L
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6. hardheads (also called pike).

7. "d.rp
8. bullhsads (cott01ds) ¢
90 dace

| In order of importance rainbow trout ranks firsf and‘guown trout
second éé épecies most anglefs prefer. Black bass are not common and are,
*kerefore, not considered important by anglers at the present time. Rough
rishes are considered by some anglers as more or less of & nuisance because
they are common in the stream and are caught on trout tackle, Rough‘fishes
sfe seldom uﬁilized‘for food. A natural Balance exists at the present time
betweén trout and rough fisp populétions anth the less desirable species
afe'hot.considered too harmful {o trout., If, héwever, stream fiow.istgpeatly
reduced for several miles of ri&er the natural balance becomes upset and
cc;petition between épecies mayicause the £rout.to disappear from the stream,
kough fish have a greater tolerance for the type of stréam formed by low
flow, i.e. low velocities, high temperatures, and less amounts of dissolvedA
oxygen. .

Spawning Time

With the present stream flow in the North Fork, natural propanation

of trout is providlng anglers w1th an important part of the catch in their

creels and the stream is con31der°d a very good one in terms of spawnlng
areas and food production. Trout spawn during the winter and sprlng. Brown

trout lay their eggs in the gra&el in October, No?ember,'and December, and

' rainbow:trbui from December to Méya This is the period normally of low

- |
temperatures ang high stream flow. The fry and firigerlings emerge from the

gravel during'the spring and begin feeding ét‘a time when stream food
Orgenismg are in greatest abundance.
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‘of the present quantity of water.

III. THE FUTURE BIOLOGICAL PICTURE
When the two, power progects, Cresta and Rock Creek, proposed for

1mmed1ate construction are built and when the compWete plan for power
Mas Fz
development on the North Fork is’ ultlmately deve10ped Figs s pp.l‘{

the biqloglqal "picthre®™ will be very different from the present. The

stream'sections between each of the diversions and its corrésponding
sowerhouse will have only a fraction amount as compared withvthe amount

This will mean that thoae sectioné

will have water with less velocity, higher tempersture, and lower oxygen

. } ) . ) | .
content during a large portion of the year. Such conditions are inevitable

results ol reduced flow.

The reservoirs formed by the diversion dams will form long narrow

pools. Cresta reservoir will be over three miles long and Rock Creek

over two, Their widths will be about 600-700 feet. The surface layers

of théfreservoirs will have higher temperatures than those prevailing in
the present stream. The deeper layers should have cooler water,

Fish'populations will changé markedly. Trout will hq longer be able

to use; for reproduction, the sections of stream occupied by reservoirs and

therefgre,va large per cent of the trout spawning areas will be automatically

1

exterminated, Furthermoré, the reservoirs will provide a much better

env1ronment for the development of most of the zough fish., For exampla:

hardhpaﬂs (Aylogbarcdon) are "pool" fish and develop most rapidly in large

_ deep natural pools., Under present conditions the balance between pools

and fast flowing riffles is such as to keep the population of hardheads

down to competition levels with trout. When that balance is upset by
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rarmation of severel large poolé'connected by shallow, slow~flowiné warm
water'riffles, the ébmpetition_petweenxtrout:énd hardhééaé Secomes oﬁe—sided
with gverwhelming odds favoring thé development of hardheads and the
e:tenﬁination of trout, This serious situation has developed in Shasta

rsservoir.
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-IV. -WATER RELEASES

In view of the increased temperatures‘whiéh will accom@any reduced
ctream flow below each diveréion dam on the North Fork, it becomes mecessary
that releases from each impoﬁndment be drawn from théwéodiést water possible
i tfout fiéhing is to be maintaiﬁed in the stream. The*cdélest water is
at the bottom of the reservoiré and, thereforé, outlets fof water release
should be near the bottom of the dam. Watéf for minimum}releasé should
not'be‘suppliéd from skimmer' gates, weirs or spillway overflow, because the
‘temperature of the surface water layers will, in all probability, be too:
high for'trouj to tolerate., The oﬁtimum temperature for trout growﬁh is
about 60°F. Rainbow trout can tolerate higher
Heﬁords as high as SOOF. have been £aken where rainbow trout were living

but such temperature is very near the limit of tolerance for the spéci§s.

(Needham, 1938).
‘In a study of the fishes of the Willamstte River System in Oregon.in

l9hhfib was observed that no salmonoid fish was found ih water of 73°F, or

above but "rainbow trout, cut throat trout, and fingerling chinook salmon

in healthy condition were obtained near Peoria Ferry in water of 72°F. on

August 29", It was further stated, however, that."in the majority of cases,

cut throat trout, rainbow trout and chinook salmon were dbserved and collected

'durigg August-and.September in weters haviﬁg a temperatufe range of 55 0

66°F, They were always less numerous in water ranging from éZ.Ee.ZE?E-"

(underscoring added)

% "The Fishes of the Willamette River System in Relation to Pollution“’by
R.'E. DimicK and Fred Merryfield, Bulletin Series No, 20, June, 1945;

Engineering Experiment Station, Oregen State College, Corvallis, Oregon,

8

temperatures for short periods,
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It is difficult to predictvwhat the surface temperatures of

a*ooosed impoundments on the North Fork will be, but it is known that
Lake Almanor on the North Fork has surface water temperatures approaching 4:5//

°F and Shasta reservoir records show temperatures of 90°F. It seems |
v-easonable to assume that the North Fork reservoirs which will lle between
these two elevatlons will have temperatures at the surface between 80° and
90°F .

I£ is likewise difficult to predict what the stream temperatures below

the diversion dams will be. An estimate of what might be expected when

" the flow Ylow the dams is reduced may be made by comparison with a stream

baring the same guantity of flo&} Deer Creek, a tributary;ehtering the
Sacramento River near Vina, is afstream with a flow of aboﬁé iOO'c.f.s.

in summer, That is the approximate amount to be expected below each of

the diversion dams on the North Ferk. Water temperature in beer Creek 'rises
in late summer .7 to 9°F°’thle the water travels froh the Deer Creek
Irrigation Diversion'Dam'to the Stanford-Vina diversion dam, about six .

ziles. Below. Thus, if 100 c.f. s. of water is released from Rock Creek or

- Cresta diversion dams, .at ‘about 70 F. the stream w1ll become unsultable

. for trout a few miles below, It 1s, however, antlclpated that water in

the deeper portlons of the reservoirs will be cooler than 70°F, and, there-~

fore, the stream should prov1de sultable environment for trout for most

¢f the dlstance between diversion dams.
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V. EVALUATION OF THE TROUT FISHING

Destructlon of trout flshlnc streams in California by. removal of

AT o1 5 ERR YR o e
- .

yater for power, irrigation and other purposes is proceeding at an accelerated
:s:é. Certain of these streams are particularly important. Their trout-
carrying capacity may be ospecially high, they may bo located in especialiy
beautifol surroundings or they may be éasily accessible to many thousands
" of people. Ohly a few rivers in California have all of these advantages.
f these few, the North Fork of the Feathef‘is an outstanding example;
Map No, 2 with its insert-map snows the central location of'the Feather

Rlver. The map also shows the famous Feather Rlver nghway and’ the Feather

pa i LS 1,3, SRR P A R T T P YA b B R P B X

River Route of the Western Pacific Rallroad° (aee page 2h)

Not only is the North Fork canyon a partlcularly favorable route
through the mountain range but it io an ideally located recreation ground.
+t present .the Feather River canyon is inadequately supplied with resorts
and public camp grounds.

If fishing could be maintained, construction of

additional facilities could be expected which would make tho North Fork of

%‘ ( the Eeather even more popular than it is at present.
.Commercial resorts on the North Fork within the area to be affected

vy the proposed power developments (Almanor dam to the mouth of the North

~orL) are llsted belows

: oo . , 1. Belden ‘ B
: ' 2. Yellow Creek Imn
3. Guy's Place )
L. Tobin : .

Commércial Resorts on the East Branch of the North Fork are:

1. Keddie
2, -Rainbow's End ‘
3. Feather River Hot Springs

r — vy RS s T e

10
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L, Twain .
5, Grays Flat (Mill, Store, P.0:)
6. Pine Aire Motel

7. Jacks Place at Virgilia

I

Following are listed the United States Forest Service Campgrounds on the

Korth Forkf““ -

1.
2.
3
L.

.

5
b

Queen Lily

North Fork

Belden Public Camp
Indian Jim
Gansner Bar
Hallstead Flat

[

13 camp facilities
23 camp facilities

23 camp facilities,
12 camp facilities

Intended to become a traller camp.
(on E. Branch)-25 camp facilities

An attempt has been made to determine the number of anglers who used

the resorts and campgrounds listed above. Estimates were also made of. the

number of anglers from nearby cities who fished the North Fork and also

the number of fishermen among the local residents.

These figures and

estimates are almost certainly below the actual numbers,

’

The Belden Resort at Belden :estimetes that the guests of the resort

spent approximately 3,000 angler days on the river and on it;\few tribe-

utaries.

The Belden Resort is the largest resort on the North Fork within

the area to be affected by the power developments,

Col. J;-W,:McCrellis, owner of the Belden: Resort, also estimated that

the Yellow Creek Inn, Guy's Place, and Tobin's combined had about the same

patronage as that of the Belden resort.

We, therefore, assume from these

resorts another 3,000 angler days for 1946,

'In addition to thess, on the North Fork within the area being considered,

there are se#en resorts on the East Branch of the North Fork‘(see the list

Part of their angling effort on the North Fork proper,

above and .also thé accompanying maps).

S

The guests at these resorts spend

A conservative estimate

U P P
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of this time would be 2,500 angler days,

U. S, Forest Service Campgrounds

The Plumas Forest Headquarters at1Quincy estimated that_during the

19héwseason 8,500 campers used; the six campgrounds in the North Fork

. Feather River canyon, The average stay was 5 days'per person or 42,500

man days. Roughly 50% of the campers were anglers though these anglers
: i
probably did not fish each day. It would be conservative to say that 20,000

angler days were expended by the fishermen in this group.

Ue S; Forest Service Picnic Grounds

—

‘The Plumas Forest Headquarters at Quincy estimaféd that dﬁring
1946 - 2,500 picnickers used the picnic facilities in the North Fork

Feather River canyon., Possibly orte-~third of the picnickers were also

fishermen, making about 800 angleerays.

Residents of Nearby Towns

,Bétween six and seven thousand people live in the cities of Oroville
and Quincy which lié.at either end of the Feather.Riﬁen area, It is only
a A5-minute drive from eithér O%oville or Quincy to the most productive
sections of the North Fork., The number of anglers who drive to the river
and back again the same day cannot be accurately estimated but 3,000 angler
days is probably very conServative. It was estimated that on May 1, 1946

2,000 anglers fished the North Fork,

Residents of the North Fork Feather River Canyon

It was estimated by J. W. MeCrillis of-ﬁhe Belden resort and by the
Torest, Service in Quincy that bE?ween 600 and 700 people make their homes
in the canyon for a large part of the year, Probabiy 150 of these fish

3.12 :
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the river freguently, accounting for roughly 4,000 angler days.

TA3LE NO. 2 - SUMMARY OF ANGLING INTENSITY

Category of Anglers | Anglér Days Expended
Visitors to CommércialﬁR;sorts ' A - 8, 500
Visitors to Forest Serv1ce Camp Grounds 20,000
Plcnlckers at Forest Service Picnic Grounds | ‘ : 8OC
Residents of Nearby Towns | ' - 3,000
Residents of Feather River Canyon : 4,000

Total Angler'Days_ . _ 36,300

Angling Values

For the purpose of this report it would be desirable to place a
monetary value on the estimated 36,000 angler days spent ‘on the North
Fork or upon the estimated 108,000 trout caught.® Unfortunately this |

type of calculation is one of the most complex.

There are two dlgtlnctly different matters to consider .in such an
evaluation:

1. Fishing as a business stimalant.
2. Fishing as a psychological stimulant.
:Obviouély the first can be assigned monetary values a#en‘though‘no
two pergons‘will agree. Fishing as a psychological stimulént is well

recoghizéd; but no one has evér been able to place a satisfactory value

©obpon 1Y,

% Estimated 3 trout per angler day.

13

S
i D,



S EN

\
v
Y

AT 1 et

s

&
¢
;
!

TP 2

[ RS

CEmEE R

The effect of trout fishiné in £he North Fork upon businessvcan be
" divided imto two parts: | '
1. Increased'bﬁsiness'relatidg to travel,
,;a;‘ Increased éutomobile, stage or railroad business..
b, - Increassed food and lééing expenses.
C. Increased.expendiﬁures for luxuriedf

2. Increased sales of angling paraphernalia.

The tangible benefit of this businéss increase is largely local but

ramifies into a much greater zone.

Naturally we cannot taka the entire living comts and fishing gear

costs of the average flsherman on the North Fork and multiply that by
the mumber of anglers involved anymore than one can take tha monetarj

value . of the electricity produced at the North Fork powerhouse without

maklng complex modlflcatlons.

The hydro-electricity produced on the North Fork will have a deflnlte

value to the. company producing it but it would make llttle difference to

the gpﬁ§umgr§ywh§th§g it was’generated on some other river or by a steam
turbiné located nearerlihe area b£ use. Similarly, if'thefe were no trout
fishing on the Feathe? River, the anglers and vacationists might go to

the ocean or any one of ﬁany plaéés for their fishing and‘fécreation.

The poyer,ccmpany or the logal chamber-of commerce can‘assign'values
to electricity and.to fishing. Such values may appear quite real to those
doing the figuring, but they cannot bear up under critical analysis°

Presum1n~ that there were roughly 36,000 angler days spent on the
North Fork in 1946 1f flshlng on this river were ruined by power develcp—

ments, could the State multiply 36,000 by the $2.00 angling fee and say

" _

e st ASAp b e
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that it had lost $72,000 in 19467 Obviously this would be a gross

exaggeration for most of these anglers would simply go elsewhere to fish.

They would sfill'buy their angling licenses and instead of patronizing
‘the local business houses and resorts they would spend their money else-
where in the State, '

‘Similarly if thé proposed power devéIOpments on the North Fork of
the Feather #ere ruled out the same electricity could and Wduld be
generated elsewhere, It might‘wbrk an appreciable hardship on the power

compan&\but Shmilarly.an appreciable hardship would be worked on those

seeking recreation if the North Fork were even partially ruined for frout

flshmg°

In conclusion, we claim that it is impossible to compare the money

_involved when hydro-electricity is nct generated on a river with the

money involved when fishing is impossible on that river,
If we rule out the comparison of moﬁetary values we have left some
intéfesting but highly theoretical considerations,
1
With a nation of people suffering from ner&ous disorders, and the
suffering is becoming increasingly acute, could it noﬁ be said that the |

recreatlonal value of flshlng is Just as 1mportant as 1ncreased business

through cheap power.

Relaxatlon through trout flsh1n6 is widely recognlzed as being an

- important remedy for the nervous strain of modern life, However, this -

relaxation might be obtained in other ways if the North Fork Feather

Vere ruined by complete utlllzatlon of the water for electr1c1ty.

ng often»ls it said that the relaxation and the sport;of trout.fishiné

and the beauties of these mountaip streams need not be ruined by power

developmenﬁs; that this same electricity can be generated at only slightly

15
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Sreater ;OSt-in steam turbines?

We recognize hydro~eléctrical developments as part of our modern
5usine;s world, we would not conpend that they should be abandoned
simpiy'to provide more fishing bﬁt we do strongly believe that power™
develobments should not beIAllowed to completely ruin even one stream
or river. ‘It is our contention £hat there is room for both'power devel-
opment and trout. fishing in the waters of Califqrpia.

Aithough the immediate powef developnen£ program calls for only

LW pléntsl(Cresta and Rock Créek) the plan for five new power houses
on the North Fork has been sﬁbmitted{ The present évaluation of trout
fikhing on this rivéf would bé incomplete if ‘it were to consider the.
Crestaland Rock Creek developments alone. In asking for protecﬁion to
the fish and fishing we must recognize that it will be but a shoft time
until the remaining three develoﬁments are undertaken.

At présent the entire sixty;two and onse-half mile section of the
North Férk, from Almanor Dam to its mouth is trout fishing water, When
all fivé’power'plants have been installed the normal f1ow of this section

will be?altérgd?as follows:

TABLE 3
. y Miles ' Percent
River bélow diversion dams '
containing only controlled water C bhe5 73%
Impoundment s - 1.5 18%
"ormal" river flow 6.5 ' 9%
Total S 62,5 1608

Assﬁmihg that the release water flow below the proposed diversion dams

i

(BeldenitRock Creek, Cresta, Puiga, and Poe) were similar to the present

16
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releass from the Almanor Dam (minimum 3.2 c.f.s. in 1944), how seriously

«ill this effect the value of the present trout fishery and the potential

~ rishery?

Dué to the highly accessigleﬂiocation of ths North ?ork it would be
jnevitable that without power development it would eventually become one
of the most heavily fished trout streams in California, Thc recreational
%alue of this canyon would ran& weil up among similar areas in the State,
The beauties of the Feather River Route have been publicized thréughout
the nation by.the'Western Pacific Railroad. To a very large extent this |
reputation is due to the beauty of the river itself. As the normzl flow
of the river is reduced its beauty and iﬁs troﬁt carrying‘capacity will be
reducéd.~ The greathr the flow 6fhwater, the gréater the number of trout
it will support. If the release from these proposed diversion dams has
the séme ninimum as that from Almanor_dgm, the Feath@r Ri§er will be
reduced to a seriés of ponds with an unimportant trickle of water between
them, The riinimun flow from Almanor dam, at présent 3.2 c.f,8., would con-

stitute a modest brook in surroundings proportional to that flow, bub

when spread out over the broad, boulder-strewn bed of the North Fork it ié

scarcely worth consideration. A river canyon formed to carry an average

of aboﬁt-2;7lo c.f.s. is barely wet when carrying only 3.2 c.f.s. or even
severai‘timeé that amount, \ | |

Inxtﬁe published "1946 Annuél Traffic Coﬁnt" By G. T. McCoy, State
Highway Engineer, it will be seen that at Belden Junctioneﬁighway 2i-A,

the east bound traffic was.as follows:

17
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1945 : - | 1946

July 15 -~  L87 cars July 14 - - 891 gars'
July 16 - 373 cars July 15 . =~ 581 cars

Sunday gain of 1946 over 1945 - 87.80%

Mondey gain of 1946 over 1945 = 73.39%

The normal year-hy-year increase in tréffic over theiFeather
River:highway would bring a sevepal—fold increase in the angling pressure
if the twpout cetch would increasé proportionﬁlly; To meet this increased
pressure and provide the inéreased catch would require heavy additional.
pianting of artificially reared tfout. However, fish cannot be planted
beyond the peint whe;e the volumé of water and its fish food supply will
permit. Regardless of fish planting a mmall flow of water kill §nly support
a small number of fish, Thelfutﬁre of this river depends uﬁon the amount
of water released through the diversion dams,

'Iﬁ_will be stated that the ﬁohds formed by the diversion‘dams will
producé more4fishing than the “normal" river wouid produce.~ We Belie?e that
this would not be the case. In fact the impoundments might be less

roductive, mile for mile because 'in summer the surfice temperatures may
be too-high for trout. Such high temperatures can be expected to encourage

the rough fish-which will feed upon both the small trout and the trout's

- food.

The foregoing statements should not be taken to mean ‘that we favor

‘the abandomment of the proposed power developments on this river. It is

assumed by all that hydro-electric power plants are a necessary part of our

business development but it is also assuned that there must be a compromise

18
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between'the power companies and the fishermen. How much water can the

;ower'company afford to relezse below its diversion dams on the North Fork?

How much trout fishing can the people of the State afford to have them

destroy?
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Report No. ?- "Report to The Federal Power Commission
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0003 TABLE NO, I
Fi 3 . NORTH FORK FEATHER RIVER
fr;.% o Breakdown of Distances Between
elle E ; Existing and Proposed Power Developments
e & ‘ |
ok g - FUTURE
it WILESTONES - LOCATION | MILES WATER CONDITIONS
L “‘% 0 Almanor dam ' 0
} _% : l0.0 ‘Caribou powef house .10 Control Flow
i ? © 10,0 Head of Belden reservoir 0
‘!j.; g; ‘. .
har ‘11,0 Belden diversion dam 1 Reservoir
S . 19.0 . Belden power house site 8', Control Flow
e % - 19.0 Head of Rock Creek reservoir 0
ek 21,0 Rock Creek Diversion dam 2 Reservoir
\ 28,0 Rock Creek power house site 7 Control Flow
o : 28,0 - . Head of Cresta reservoir 0
31;0 Cresta diversion dam 3 Reservoir
35.0 . Cresta power house site L Control Flow
35.0 Head of Pulga reservoir 0
H 36,5 Pulga diversion dam 1.5 ‘Reservoir
EAOQ5 | Pulga power house site 5 Control Flow
f i . 43.5 . Poe diversion dam 3 Reservoir
7: '144.0; Poe power house | S Control Flow
'é :45.0 . Big Bend diversion dam S Al _ Reservoir
- % , ?5650* - Big Bend power -house 11 ‘ Control Flow
. 62,5 ..~ Mouth of North}Fork Feather 6.5 ' Normal river flow
; TOTAL . 62.5
SUMMARY OF RIVER TYPES RETWEEN
AIMANOR DAM‘ AND MOUTH OF NORTH FORK
Control flow below diversion dams o5 3%
" ‘Reservoir water - 11.5 - 18%
Normal river flow - 6.5 9%
TOTAL 62.5 miles

21
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7 TABLE NO. 2

MEAN MONTHLY DISCHARGES IN CUBIC FEET PER SECOND
. . NORTH FORK FEATHOR RIVER, BIG BAR, CALIFORNIA

1926 1929 1930 1932 1933 1934 1936 1937 1940 1941  19h2 1943 . 1941,

October 1270 1390 2340 = 1000 L79- 1400 1498 1572 1233 2063 1515 2039 1446
November 1260 1370 2470 1440 572 1,10 1298 115 928 1758 168 212 160%

December 1600 1400 2220 1850 0 1490 1808 104 1267 - 4735 565 301 146

January 1380 1530 3020~ 1580  1490. 1850 4392 992 3995 5319 6302 6266 1309
February L4OO 1940 2530 1160 1310 1980 6104 1200 = 8034 8394 8844 4886 . 1993
March 2790 2650 3510 3060 1530 1770 4935 2706 10320 72063 4538 9426 3418
April 5500 2280 2170 3310 2050 1730 4194 5123 8458 6353 8462 - 743 4,05
May 2,30 24,30 1680 3130 2110 1560 3634 4A78 4005 8371 739, 403 3974
June 1420 1450 1270 - 1740 1530 1340 2390 2030 1965 3663 4790 -~ 3066 1633
July 1640 1650 1230 1440 1320 . 1430 184, 1649 1515 1866 2098 164, . 1845
August 1750 2040 1180 1410 1390 1410 1895 1314 1570 1591 1751 1651 1886

September 1700 1990 1120 g98 1130 1310 1935 1378 194k 1486 1973 1395  1u4l

Minimum | 924 - 1070 950 448 235 890 917 355 259 620 1280 1270 765
Maxdimum 720500 L490 8440 6300 29,0 5700 25000 8630 50900 28400 31500 24500 6290

Z3
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1
| TABLE 3
' ANNUAL RUNOFF IN ACRE FEET IN NORTH FORK, FEATHER RIVER

Uit - 1000 acre feet g

znd of W§ter Year Gage at Lake Per cent rélease ‘Big_Bar ‘Per cent release

" Sept, 30 Almanor Dam @ 35 c.f.s. 'Gage @ 50 c.f.s,
- | (2529L,.5 acre ft. - (36190, acre ft.
| per year) per year)
1906 . 931.3° ¢ 267
1907 ‘ 1227 . 5 25 0
1908 69149 3.6
1909 985.6 2.5
1910 7571 3.3
1911 P 86L.1 2.9
1912 527.2 4,8 1311.6 2.7
1913 588,0 L3 R
19114. 8ﬂpo5 1 3;1 ) 3166.5 lql
1915 897.2 2.8 |2506.7 L.4
1916 . 9044 . 2.8 P 2604.7 1.4
;917 ‘ 77809 302 \244.16«0 105
1918 567.0 L5 14830 2.4
1919 613.4 kol 1852,8 1.9
1920 510,5 5.0 1288,2 2.8
1921 - L. 3.4 P 1906.5 1.9
1922 | 680.8& 3.7 L RLA2,1 1.5
1923 ‘ 556.8 L5 | 1662.8 2.2
1924 440.8 5.7 802.5 L5
1925 . 4557 5.6 1423.6 2,5
1926 : 5241 . 4.8 1622.8 2.2
1927 - ©308.5 8.2 - 2448,6 1.5
1928 3871 6.5 '1769.2 8,2
1929 S T8 3.3 1333.5 2.7
1930 t A??ol : 593 P 1714'01 5 - Zol
1931 - 608.1 Le2 Lo "
19327 254.3 9.9 1316.8 2.7
1933 278.1 9.1 1 '967.1 3.7
2934 LOT.4 e 6.2 1119.7 362
1935 ‘ 528,0 4.8 1820.5 2,0
1936 - 1 565.2 1 L5 2168.5 1.6
1937 427.9 L 549 1489.1 2.4
1938~ 1131.2 | 2.2
1939 - 542.2 L7
1940 * 655.6 3.9 2737.6 1.3
191 791,0 3.2 3201.7 1.1
1942 803.8 3.1 3295.8 1.1
1943 785.1 3.2 2832.3 1.3
194~ 611.1 Lol 1599.1 2.3
1945 \ 510.7 5.0 1797.8 2,0

Note: P ~- Partial record, %—percent is somewhat above actual.

Tﬁé,ﬁeiéage'at each gaging station would have been the amount of wate
provided for fish protéction expressed as percentage of the toti: ra
rungg:,‘;r the two projects,fHogk Creek an Cresta% had bezn 3Eé%p2?2%i%n
durlpg”the'period from 1904 tn 1QL&



REPORT NO. 1

UNITED STATES DEPARTMENT OF THE INTERIOR
Fish and Wildlife Service
River Basin Studies
Portland 18, Oregon
" A Report on Fish and Wildlife Resources in Relation to the
Water Development Plan for the |

Proposed Feather River Basin, Rock Creek and Cresta Projects

(Power Project No. 1962)1/

Sponsor - ¢ Pacific Gas and Electri§r0§mpany,
- California
Sponsorts Status of Project . The projoct is in planning stage.

Plan for same hag been submitted to
the Federal Power Commission.

Location - Butte and Plumas Counties; California

Pacific Gas and Electric Companys
Application to Federal Power Commise
sion for License for Powsr Project
No, 1962. '

Source of Englnsering Data

February, March, and April, 1947.

L)

Field Investigation

Report-Prepared‘ s May, 19L7e Revised December, 1947
‘ Reviaed February,‘l948. o

! 0

—

1/ Field work and report by River Basin Studies Staff, Fish and Wildlife
Service, Region cne, Portland, Oregon. ' A
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- SUMMARY.

The present application of the Pa01f1c Gas and Electric Conpany
(Power Project No. 1962) proposes the developwent of two units (Rock
creel and Cresta) of a comprehensive plan that will fully utilize the
r1ow and gradient of North Fork of Feather River for ths production of
hydro-electrlc power, The entire plan includes ten units exclusive of
Lake Almanor. Three units, Caribou, Buck's Creek, and Big Bend, have
peen constructed and are in operation; two, Rock Creek and Cresta are

roposed for present constructlon and five, Butt Valley, Caribou
Addition, Belden, Pulga, and Poe are proposed for future construction.
Completion of all of the units of the plan will place the entire flow

- of North Fork in tunnels and conduits, except for diversion dam fore-

bays, flood spill, and minor contributions of trlbutary inflow,s

It is of the greauest importance to the valuable fishery resources
of North Fork and to its general recreational attractiveness as well,
that the present application be considered not only on its own merit,
but also in terms of the ultimate development of the entire stream,
Decisions that are made at this time in consideration of the Rock Creek
and Cresta Projects will unquestionably establish precedent for all
subsequent units of the comprehensive plan of development as proposed
by the Sponsor, '

In its present application, the sponsor makes no p*ovislon whate
soever for minimum flows for the protection and maintenance of fish
life in North Fork. The only flow that would remain in 12,3 miles of
North Fork would be minute quantities of inflow from tributaries, an
unknown, but slight amount resulting from leakage around the dams, and

‘flood spills of short duration during periods of heavy run-—off, This

condition would virtually eliminate present fish populations in this
section of North Fork for all time, The power potential and fishery
resources of the stream are the property of the people of the State of
California specifically and of the United States generally. These and
all other resources that might be involved in any water developmént _
plan must be considered before making far-reaching decisions in favor

‘of certain beneficiaries who would profit thereby.

The-State of Califomia Division of Fish and Game estimated that:
in 1946 36,000 angler-days were spent on North Fork of Feather River,
and that a minimum of 108,000 trout were caught. The Division further
commented that the stream had long been recognized as an outstanding
trout stream and that destruction of any appreciable amount of it would
have far-reaching conseyuences, The California State Chamber of Com-
merce estimates the annual average expenditure of a California angler
to be $120. Estimates made by the Division of Fish and Game, based on
catcb records, indicate that anglers average 10-12 fishing days per
Year which would place the per day expenditure at about $10, On the
basis of these estlmates,‘the value of the fishery resources of North
Fork is sufficiently high to warrant the expenditure of $360,000,00
annually by anglers to flsh it, '
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: The above estimates apply to 35.85 miles of North Fork from Lake
Almanor downsiream to the site of the proposed Cresta powerhouse,
Operation of the Rock Creck and Cresta projects will affect the lower
16.85 miles of this section, The estimated annual fishery value of these
affected secticna ($315,000) is based on a per second-foote-mile value of
approximately $50 as calculated from the total second-foot-miles from
Lake Almanor to the proposed Cresta Powerhouse, Under the plan as pro-
posed by the sponsor, this value would bs reduced to $33,000 greater than
those based on the sponsor!s plan but would be at least $155,000 less
tbun unde‘ ‘present condltlons, .

CONCLUSIONS

1

Construction of the proposed project as presently planned would result
in annual lossas to the fishery resources of the North Fork of Feather
River of approximately $280,000., If Recommendations la and lb are followed,
the net annual loss would be $155,000, Partial compsnsation for this loss
would be possible through provision of greater releases from Almanor Dam
to provide flows suggested in Recommendation le¢., The annual fishery
velue from Lake Almanor to Rock Creek Reservoir would thus be increased
by $85,000, The net annual loss for the entire stream would be reduced
to $7O’OOOO -‘ o .

It is requested that the Fish and Wildlife Service be advised of all
changes in censtruction and’ opsrational plans so that a reconsideratlon
of the effects may be made,

RECOMMENDATIONS

4

It is recommended that:
(1) Minimum flows be maintained at all times in sections of

North Fork as follows'.

a2, Not less than 200 second-feet in tHé 7;5-mile section’
from Rock Creek Dam to the head of Cresta forebay to
be measured at the point of release from the dam,

b; Not less than 200 sscond-feet in the 4.8-mile section
: from Cresta Dam to Cresta powerhouse tailrace to be
measured at the point of release from the dam,

ce Not lass‘than 100 second-feet in the l0.0umlle section
from Lake Almanor Dam to Caribou powerhouse tailracs,
the flow to be released from Lake Almanor and measured
at a point approximately 0.5 mile upatream fram the
Caribou plant.
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(2) A minimum flow of not less than 200 second-feet be estab-
lished as a part of any license that may be granted to the
Pacific Gas and Electric Company for construction of any
project on the main stem of North Fork of Feather River,

(3) Rock Creek and Cresta dams be constructed with outlet facili-
ties located as low as possible to assure the release of cool
water for fish life,

(4) Further study be given the possibility of constructing an
‘afterbay dam to smooth flow irregularities occasioned by the
_ operation of Caribou power plant on North Fork.

(5) The license for the project, if granted, be held open with
. respect to the problem of screening the intakes of diversions
from Rock Creek and Cresta Damse The justification for
screens cannot be adequately determlned wntil the project is
in operation.

{6) The entire project area be open to free public access for

+ . fishing and other recreational uses, except such portions as
‘may be reserved by the Pacific Gas and Electric Company in
the interest of safety, efficient coporation, and protection
of propsrty.

ACKENOWLEDGEMENT

1. The California Div1 ion of Fish and Game assisted in field work
and supplied data pertinent to this report.

2, Officials of the Uy, S. Forest Service supplied certain data and
information and concurred in the recommendations made herein,

_ 3. The Federal Power Commission furniahed engineering data, maps,
and other information,

GENERAL DESCRIPTION OF THE PROJECT

- L, —-Feather River rises near the crest of the Cascade Range and
its channel approximates the boundary between that range and the Sierra
Nevada., "It flows in a general southwesterly direction Jjoining the main
stem of Sacramento River about 15 miles northwest of Sacramento, Cali-
formia, The project stream, North Fork, regarded as a continuation of
the main stream, rises on the southern slope of Lassen Peak (elevation
10,437 feet) and for the greater length of its course, flows through a
deep, narrow canyon joining Middle Fork at elevation 250 feet, Its
drainage area is approximately 2,230 square miles, Flow is regulated
by Lake Almanor and by the operation of Caribou, Buck's Creek, and Big
Bend . power plants, existing units of the Pacific Gas and Electric Company,

Gk
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5e The present applicatlon of the power company proposes tne -
development of two units (Rock Creek and Crestﬂ) of: a comprehsnsive
plan that will fully utilize the flow and gradient of North Fork for
he production of hydro~electr1c power, Completion of all units of
the plan (see map) will place the flow of North Fork in tunnels and
conduits, except for dlverclon dam forebays, frcm Lake Almanor to Mid-
dle ForKe .

6. In the Rock Creek Unit, the applicant propoéeé construction
.of a concrete dam 115 feet high and 550 feet long toi'be located on
‘North Fork immediately below the confluence. of Opopse in the NWE of
NWi of Section 35, Township 25 North, Range 6 East, Mount Diablo Base
and Meridian, A 31l5-foot, overflow-type spillway 315 feet long with
a capacity of 120,000 second~feet controlled by 3 drum gates, 105 feet
by 22 feet, would be providede Two sluice gates, 7x7 faeus located
at almost stream level, would also be providede ‘

7. Water would be’ dlverted from the northwest end of the dam and
carried 34,500 feet by means of a 26-foot diameter tunnel having a
capacity of 3,000 second—fset (average 1,560 second-feet) to the head
of the penstocke The’ penstock would consist of 800 feet of 20-foot
diameter tunnel and 800 feet of 162 to' 192-inch diameter pipe leading
to the powsr houss, Power plant would consist of a steael reinforced
concrete building, 54 x 166 feet, having an abutting switchhouss,

30 x 146 feet, This plant would be equipped with 2 vertical; Francis

- turbines, each directly connected with a 3-phase, 60-cycle, 13,800

volt, 0,9 factor, 63,000 kva generator. The power plant would be
located about 7.5 miles below the dam, ’

8; The forebay would have a capacity of 2,300 acre~fest and the
surface area at normal operatlng pool level would be 122 acres inun-
datlng 2,8 miles of stream, :

, ‘9. For the Cresta unit, the appLicant proposes- construvtlon of a
concrete dam 113 feet high having a crest length of 360 feet, An over=~

flow, l24,000-second—£oot capacity Splllbay 132 feat‘long would be prow’ |

vided .and controlled by 2 wheel gates, 50 x 50 feet, and 2 drum gates,
16 x 50 feet, Three sluice gates, 7 x 7 feet, located at about stream
level would be provided, The dam would. be located a short dstance
downstream from Swamp Creek in the hm%»of sw% of Section 1, Townshlp
23 North Range 5 East, Hount Diablo Base and.Merldlang :

10.' Water would be diverted from the south end of the dam and car-
ried through a 27=foot diameter, 3,500-gsscond-~foot (average 1,880
second-feet) capacity tunnel and through a pemstock consistlng of 700
feet of 20~foot diemeter tumnel and 700 feet of 174 to 198-wnch dianeter
bpipe to the powerhouse, The power plant would be located about Le8
miles below the dam in Section 27, Township 23 North, Range 5 East,
Mount Diable Baso .and Mermdian. Building would be of identical size
and similar construction as|the Rock Cresk plant, but\would be provided
Wlth two 46,500 horsepower, vertical, Francis turbines, each directly

connected to a 3-phase, 6O—cyc16, 13,800-volt, 0,9 power factor,
37,500 kva generator, : '
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1l. Cresta forebay would have a capacity of 2,000 acre-feet and a
surface area of 97 acres at normal operatlnn pool lpvel and would inune
date 1.75 mlles of North Fork,

FISHERY SECTION

i 5 Sitban o e A A S

A, Preproject evaluation,

TERRTIAY, AV

12, The project, as proposed by the sponsor, makes no provision
for minimum flows for the maintenance of fish life in soctions of North
Fork below Rock Creek and Cresta dams amounting to a total of 12,3
miles of stream, In addition, forebays of these dams will inundate 4e55
miles of stream, making a total of 16,85 miles that will bs affected by
the project., This large section of stream supports a sport fishery of
considerable magnitude and includes the most picturesque section of North
Forke On the basis of estimates made by the California Division of
Fish and Game in 1946, the annmual angler effort on these sections would
be approximately 31,500 angler days., Rainbow and brown trout are the
principal species of game fish in the affected section of stream although
smallmouth black bass and, occasionally chinook salmon are taken in
sections of North Fork below the project .area, The Division estimates
that a minimum of 108,000 trout were caught by anglers in 1946 in North Fork,

T T

x>

-w«% i X

_ 13, The California State Chamber of Commerce ("California" Vol,
XXXV, Noo, 2, Feb, 1945) estimates the average annual expenditure of a
California angler at 3120, Estimates based on catch records made by the
Division of Fish and Game indicate that anglers average 10-12 fishing
days per year or about $lO per daye

I A T

lhe On the basis of the above estimates, angleras spent approximately
$315,000 in pursuit of fishing on North Fork of Feather River in 1946,

: 15« The preproject annual value of the fishery resources of these
sections is, thersfore, concluded to be $315,000, The 16,85 miles of
stream involved in the project plen are readily accessible to anglers and
3 support the bulk of the existing recreational facilities, The greater
B part of the total angler effort on North Fork is expended in this section,

B; Postproject evalua.tlope

l6ée The megn minimun flow of North Fork througn the project area
is. approximately 1,500 second-feet, although flows of less than 600
second-feet have been recorded at the Big Bar gaging ‘station, With the
project in operation as planned by the sponsor, the only flow below
Rock Creek and Cresta dams would be that resulting from leakage, flood
spill, and inflow of tributaries. Minimun tributary inflcw to the 7.5-
mile section between Rock Crzek dam and Cresta forebay is 17 second~feet -
and in the 4.8-mile section between Cresta dam and powerhcuse 1li4e5 second-
feet, The extent that leakage would supplément these flows is unknown,
but quite obviously the total minimum flow from thess sources would be in-
adequate to maintain more than a vestige.of the present fishery,
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L. 17 bn the basis of these flows as compared to those prevailing

at the preproject level, it is estimated that fishery values would be
reduced about 89 per cent and would amount o approximately $35,000

annually including a fishery value of $2,450 for the forebays of Rock
Creek and Cresta Dams. Annual losses to the fishery resources would

be about $280,000.

18, The irreducible minimum flow recommended for the maintenance of
fish life and fishing in the 12,3 miles of stream that will be affected by
the project is 200 second-feet as measured at the point of release from
Rock Creek and Cresta damg, Flows greater than this would enhance fishery

“values, and caruful study indicates that the fishery resources might be

maintained at or near their present levels of abundance with a minimum
flow of about LOO second-feet,

19. Because the present application concerns only two units of a
total of ten ultimately planned, three of which - exclusive of Lake Al-
manor ~ have already been constructed and are in operation, it seems ap-
propriate to call attention to certain phases of operation of existing
units that should be corrected for the protsction of fish life.

a, Releases from Lake Almanor to North Fork are quite erratic

‘ and affect about 10 miles iof stream betweén the dam and Caribou
powerhouse, - According to 1943 flow records, the mean dischargs
from Lake Almanor was 283 second-fest. However, releases of
less than 20 second-feet were made during the months of May,
June, July, August, and September, with a minimum release of
Lel, second~feet being made in September, These are the months
of the year during which the water demands of trout are greatest.
Under present operation schsdules, flows are obviously lowest
during these months, In ordsr to correct this situation in the
interest of fishery maintenance, it is recommended that & minimum
flow of not less than 100 second-feet, as measured at a point
0,5 mile above Caribou powerhouse bse maintained in North Fork,

b, The operation of Caribou power plant seriously affects about 7
miles of North Fork from the powerhouse to the confluence of East
Branch and to a lesser degree additional miles of stream below
that point. The plant apparently operates on a demand basis
which results in extreme fluctuations in discharge, During the
course of a one~hour observation on April 10, 1947, discharges
from the plant varied between 20 and 850 second-feet, Vertical
changes in stream level below the plant varied between 6 inches
and 3 feet depending on the character of the stream channel,

In the interest of conservation and maintenance of fish life in
North Fork, this condition should be and can be corrected by
construction of an afterbay dam to smooth flow irregularities,

20, If recommendations for minimum flows as made herein are followed be-
low Rock Creek Dem, it is estimated that fishery values in the project area
could be maintained at about 50 per,cent of the preproject level and would
amount to about $160,000 annually. | The fishery resources would sustain
annual losses amounting to at least, $155,000, If releagses are made from
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‘Lake Almanor to provide flows of 100 second-feet at Caribou, and this ine
‘creased flow is carried unimpeded downstream, an additional annual fishery
tvalue of $85,000 would be provided for the stretch from Lake Almanor to
Rock Creek Dam., The net annual loss to the North Fork would be reduced

. to $70,000., This total value precludes the improvement of stiream

Efluctuations below Caribou powerhouse,

: 2l. Rock Creck and Cresta dams would be constiructed solely to create
head for the diversion of water. Forehay waters would bo rapidly exchanged
since storage capacities are low in relatlon to inflow and discharge.

Thus, these waters would retain some stream characieristics while assum-
ing certain reservoir characteristics as depth and increased placid surface
area, Their value to the fishery resources of North Fork lies somewhers
between typical stream and typical resérvoir conditicns, However, after
careful study, it seems proper to evaluate them on an area basis rather
than in terms of volume of flow and limit the per-acre value to one-half
of the regular reservoir value for storage impoundments of the same ares,

22 The Rock Creek forebay would have an eriectlve arsa of 122 acres
and the Cresta forebay, 97 acres for a total of 219 acres, These fore-

bays would have an annual fishery value of about $2,450..

23+ Fishways woluld not be required for the dams sirice migratory
fishes are not involved, Consideration should be given the problem of
screening diversion intakes to prevent possible loss of fish., However,
it is recognized that the screening of the diversions f{rom Rock Cresk and
Cresta dams might not be economically justified nor phjsxcal*y possible
to accomplish,’

24, Schedule of Minimum Flows

: : MJnlmum Plows in Second-fee

, S : : Postproject
L Stream Section :Mileg:Preproject :Sponsor!s Plan:hecommended
Lﬁke Almanor to Caribou

' Powerhouse 10,00 10 10 100
Céribou Powerhouse to East 4 . C

" Branch’ - - 700 60 60 150

E&st Branich to head of Rock. | .

. .- Creek Reservoir © 2,00 182 : 182 . : 272
Héad of Reservoir to Rock

Creek Dam , 2,80 202 - Inundated by reservoir

Réck Creek Dam to Bucks Creek ‘
Powerhouse , 6,00 220 17 217

Bucks Creek Powerhouse to ' :
head of Cresta Reservoirl, 50 520 317 517

.Héad of Reservoir to'Cresta1

‘Dam 1,75 532 Inundated by reservolr

Cresta Dam to Cresta o '
Powerhouse 480 547 145 2o 5
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' 25. Summary of Fishery Values in the Project Ares

. Postprojsct Loss
reproject Sponsor Service Sponsor Service

§315,000  $35,000  $160,000 $280,000 . $155,000%

% Excluding recommended flow below Lake.Almanore

T

. WILDLIFE SECTION

26, The project will not appreciably affect existing wildlife
resources of the area, In general, the precipitous, rocky canyon of
North Fork provides very little suitable habitat for upland game birds
and animals, Deer are found in the highlands and to some extent in
the canyon. Quall are the only upland game birds found in the area,
but they are few in number and thelr habitat is limited to stream

margins,

27. Occasional waterfowl frequent the area in flight botween Lake
Almanor and Central Valley and might possibly use the forebays of Rock
Creck and Cresta Dams as resting areas., But because of the Rocky nature
of the terrain that they would inundata, these forebays would not develop
feeding areas, .

28, A few mink, skunk, and coyotes are known to occur in North Fork
canyon, but it is doubtful that any are resident in the areas that would
be affected by the proposed impoundments becauae of\the lack of suitable -

‘habitat for them,

/s/ Rudolph Dieffenbach,
Coordinator, River Basin Studies,
March 1948.
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Figure 2, Rock Creck Dam site Wost bank looking

downstream, . ‘
le Mark at crest lsvel of dam,
2, Center line markeruof tunnel,
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