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REPORT ON WATER-UTILIZATION POSSIBILITIES IN
THE UPPER BRUNEAU RIVER BASIN, IDAHO-NEVADA

- INTRODUCTION

Purpose and Scope of Report.
This report is intended primarily to list results of a field

examination in the Bruneau River Basin made by t.he writer September,
1947; to describe general characteristics of the upper part of the
basin; and to give some estimates of the water-supply. The storage

.and power possibilities are roughly indicated on basis of availsble

data. The report may serve as a gulde to possible future investiga=-

" tions or surveys; and as a paitial basis for classifications of public

lands, or review of such classifications,
l The scope of this investigation was limited to a study of

the upper part of the Brumeau River basin, largely in Nevada. About

slx days were ’spent in the fieid in a search for possible reservoir
aite.s, and to meke miscellaneous discharge measurements. The ﬁruneau
River and its ﬁributary Jarbidge River were viewed for a considerablei
pa.rt of their courses in Nevada; and the Brumeau River Canyon was viewed
at several pointa in Idsho as far dmstream es the mouth of the Jar-

Abidge River. The Jarbidge River was traversed from Bonanza Gulch dom-

atrean to the mouth of the East Fork in Idaho.

o These field examinations, some water-supply records published
I:y\\A‘l:he~ Geological Survey, precipitation and snow-survey records, and
some qmdranéle maps publighed from 1940 to 1945 provide the basis for
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& rough appraisal of water-utilization possibilities. The relative ‘
laék of  information about the upper Brupean River had been pointed out
by the Nevada State Engineer, Alfred Merritt Smith. The investigation
wag authorised by the Chief of the Water and Power Division by letter

dated July 10, 1947.

Previous Investigations and Reports.
It appears from advise of the State Engineer's off:ice that no

systematic investigetion has been made of water-utilization possibﬂi—
ties in the Nevada part of the basin. The amownt of land wnder irrigs-
tion along i;he Bruneau River in Nevada was listed in Water-Supply Paper
657, "Water Utilization in the Snake River Basi:n" by ﬁ. G. Hoyt, 1935.
In this publication it was also noted that possibilities for diversion
of water from the East Fork Jarbidge River to the Salmon Falls Creek
basin were mvesti\gated by the Salmon River Canal Company. Gaging
/l stations have been operated at various times in the Bruneau River basin,
apd some of these in Idsho. were installed in connection with irrigation
. proposals. It is possible that other date regarding water-utilization
possibilities were obtained in the course of these iﬁvastigationa.
In the Department of the Inte:gior Report o;a the Columbia
~  Basin, 1946, the Bureau of Reclamation proposes & dem on the Bruneau
| River below East Fork to pziovide, storage cepacity of 350,000 acre-
. feet for irrigation of lands to the west. .

Maps, Surveys snd Aerial Photographs.
The following quadrangle maps prepared by the Geological Survey

are available for areas within the Bruneau River basin: Jarbidge, Moun-

~N A

i ~ tain City, Rowland, (all Nevada-Idsho) and Mt. Velma, Neveda; all 15-
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minute series, scale 1:62,500, and contour interval 50 feet. Northern
boundery of the Nevada-Idaho group is practically at the State Line.
A Th-minute series, scale 1:24,000, and contour interval 25 feet now
under preparation will cover all of the lower part of the basin in
Idaho north of latitude 42° 30'. A map of the Humbolt National Forest
prepared by the Forest Service shows the part of the basin in Nevada.
Aeriel photographs are available for the area covered by
Jarbldge quadrangle, lstitude 41° 45' to 42° 00', lomgitude 115° 15
to 115° 30¢.

GEOGRAPHY

General Description.

The Bruneau River, tributary to the Sneke River near Moﬁ-
tain Home, Idaho, draing roughly 2300 square miles of arid platesu in
southern Idaho and sbout 600 square miles of mountainous cowmtry in
northern Nevada. The basin in Nevada iz largely within the Humbolt

 National Forest, which, however, consists mainly of grassland with
-only éparae‘ growth of trees. Headwaters of four main branches - the

Bruneeu, Jarbidge, East Fork J:arbidge and East Fork Bruneau Rivers
are in Nevada. This headwaters area i1s between the Owyhee River basin
to the west, and the Salmon Falls Creek basin to the east.

) Main Stem of the Bruneau River in Nevzda.

The main stem of the Bruneau River, (designated as West Fork
Brwnesu on Idaho maps) originates about 50 miles south of the State

' Line, end the course of the stream is somewhat west of north. Range
" ‘of altitude of the portion of ‘the‘ chennel in Nevada shown on the quad-

rangle maps is from aboutVS,OOO to 4,750 feet, in the reach 30 miles south

3
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qf the State Line. Much of the erea tributary to. the main stem of the
Bruneaﬁ River in Nevada is above 6,000 feet altitude. The most rugged
part of this area is asbout 15 miles south of the State Line, - the
Copper Mountains on the eastern side of the stream which have & maxi-
mmm gltitude of about 10,000 feet.. In this general area there are
aeaﬁtered groves of de&iduous. trees on gra?s-covered slopes, and & scanty
growth of coniferous trees on the highest ridges. Appearance of the
comtry indicates that the p:recipitation and run-off probably are heavier
than in areas upstream, where. vegetation is largely sagebrush and grass,
and slopes are gentle. ‘ |
Main tributaries from the east are Willow Creek, Copper Creek
and Coon Creek, joining the main stem at altitudes of sbout 6,025, 5,900
and 5,400 feet respectivelyf. Main tributaries from the iest aro; Dolly
and Annie Creeks at sbout 6,000 foot altitude on the main stem; end
Meadow Crek and McDonald Creek with mouths at eltitudes roughly 5,000
feet. Of these tributaries, Coon, Copper ;nd Meadow Creeks probably

- are the most productive in rum-off per square mile.

Average drop of ﬁe Bruneau Rivei- for 30 miles of channel

\som;h of the State Line is a‘bouh 40 feet per mile, and is less for six

miles further upstresm to the edge of the fnapped area; Mt. Velma quad-
Ha i .
rangle. / I o
Drainage ares ~of the Bruneau River at mouth of McDonald Creek

4 miles upstream from the State Line is estimated as 394 square miles,

of which 313 square miles are shown on the atandard topographic maps.

\

The Jarbidge River and East Fork in Nevada.
The Jarbidge River, &ibwba.ry to the Brunesu River, and the
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precipitation for North Fork, 1910-45, is 9.93 inches; for San Jacinto,
1910-#5, 7.82 inches, and for Gold Creek, 1914-30, 13.18 inches. These
stations are at altitudes 6,500, 5,200, and 6,600 feet respectively.

Gold Creek is near the western boundary of the Bruneau River basin; North
Fork is about 20 miles west of headwaters of the main stem, and San
Jacinto about 25 miles east of the eastern bowundary of the basin near
the State Line.

Mean monthly temperatures at Gold Creek for a few years of rec-
ord, 1914-17, were generally below freezing, November to March, and
roughly from 40° to 60° F. in other months. Minimum temperatures of
minus 20° or less were recorded during several months, December to
February, during the few years when extremes irere listed for the Gold
Creek, Owyhee, and San Jacintoc stations.

It 18 estimated from the precipitation records described above

that about 65% of the annual precipitation in the Bruneesu River srea

‘occurs October to April, probably largely as snow. Because of low

winter temperatures a considerable part of this precipitation in the

" higher parts of the basin probably is available for run-off starting in

March. It 1s estimated that an average of roughly 20% of the annusl

precipitation dccm-s in May and Jwne. It seems probable that this pre-
cipitation, falling on & blanket of snow or on moist ground, contributes

subgtantielly to‘ the surface run-off, at least in normal or wet years.
Thuxs about 85% of the annusl precipitation mey contribute to the sur-
face flow during the snow run-off period. In some years, however, the
éarly precipitation, October to December, may be largely lost in evap-
Aoration or percolation; and in dry years the spring precipitation also
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probably is relatively non-productive in run-off,

Comparison of the records for the several stations described
above indicates that during many years ihe relative amownts of ennual
precipitation differed cdnéiderably at the different localities.' Thus
during the period of 36 years when corresponding records were cbtained
at North Fork and San Jacinto there were at least 9 years when figures
of precipitation were not even roughly comparable. In the calendar
year 1944 precipitation at North Fork was 90% of average, and at San
Jacinto, 184% of average. In 1912 precipitation at North Fork was 151%
of average and at San Jacinto only 56% of averagé. In the period 1914-30
when records were also obtained at Gold Creek‘the annual precipitation
at this afaticn differed greatly from that at one or both of the other
stations in 7 of the 17 years of record. Gold Creek precipitstion was
151% of average in 1919 as compared with about 804 for North Fork end
San Jacinto; but it was only 48% of average in 1917 when precipitation
at the other two stations wes almost normal, Becaﬁse of these large’
’differgnces it seems probable that the available records do not provide
reliable indices of the annusl amownts of precipitation even for the
basing in which fhe stationg are located, -~ Salmon Falls Creek, the
Owyhee River and the North Fork Humbolt River.

Precipitetion and Run-—off.
As wiil be shown in following peragraphs, the Owyhee River,

the Brunesu River, and Saimon Falls Creek generally have about the same
annual varistions in run-off for the several periods of eomparasble
records. This indicates that the amownts of precipitation in the more .
productive parts of each of the three basins probably have nearly the

10



same annual veriations, -« unlike the amounts of precipitatién for the
several climatological stations within the area. This is another indi-
cation that precipitg};ion records for a given station, or even for
several stations in this region, may not be representative of conditions
throughout the stream basins. Precipltation and run-off figures for

several years are compared in the following table:

Precipitation - inches Run-off
Water- * San Jacinto KNerth Fork Salmon Falls Creek,
year  Oct.-Apr. Oct.~June QOct.-Apr. Oct.-June percent of average

1914 3.33 6.81 5.08 7.55 146

1915 4.98 6.97 7.67 10.28 60

1918 3.92 6.83 4.60 7.11 65 est.
1926 3.76 5.26 3.80 427 63

1930 3.27 5.67 4.87 T.47 58

1931 5.04 6.02 5.04 5.48 45

1934 2.25 3.60 3.29 4.58 36

1937 423 527 7.33 8.16 65

1940 4.92 5.95 Te24 8.09 62

1941 3.91 7.02 7.32 10.56 64

1942 8.12 12.12 _7.85 8.81 171

Average  4.01 6.08 6.80 8.50 100

1911-42

Although run-off figures are for Salmon Falls Creek, these are
closely comparable to figures for the Brumeau River 1914,15,18; for..
the Owyhee River 1918,26; for the Owyhee and Jarbidge Rivers, 1930,31;
end for the Owyhee River 1934,40,41 and 42. There is a fairly defin-
" ite correlation between run~off and precipitation figures only for the
extreme low year 1934. The table includes the nine lowest years of
record.

Part of the discrepancy betweeix figures of precipitation
and rw-off may result from the fact tha;t considerable portions of
the stream basins are much higher than any of the p;secipitation
statio;za. As shown by snow surveys, precipitation 'at the higher
eltitudes (8‘,000 feet or higher), is much greater than at points

11



of measurement. Moreover the amount of this preciplitation relative to
that of the precipitation stations probaebly differs in different months
and years.

Following are some snow-survey figures for the highest course
in the upper Brunesu River basin, and for three courses at roughly the
same sltitude as the North Fork and Gold Creek precipitation stations:

Course Eleva- ; Water content, - inches ; Period ; Average
s tion, ., ¢ of . water
: : s Record, ., content,
s feet , Date 1945 1946 1947 ; years , inches

Bear Creek ; 8000 ; March 1 13.4 17.2 13.4 . 15 ! 161
. . dpril 1 20,9 23.1 161 4 . 20.2

Fox Creek , 6800 , Marchl 6.9 9.4 4.9, 15 . 8.6
: , dpril11 10.8 8.6 2.8, 10 , 8.6

Gold Creek ; 6600 , March 1 6.3 7.3 3.2, 15 , 6.8
. LAprill 9.1 55 0, 6 . T.2

Big Bend , 6700 g Marchl 8.1 101 5.3, 18 , 9.1
s s April 1 12.1 10.9 3.6 s 20 . 9.4
H H 3. H

Locations of these courses are listed im a following table.

Water contpxit at the Bear Creek course ;.s generally about
double that at the lower courses on March 1, prior to the run-off season,
and is more than double on April 1. During the months of March 1945,
1946, 1947 there was a net average gain of 5.4 inches, corresponding to
an gverage increase of 37% in water at the Bear Creek course, as com-
pared ﬁm ainost negligible gain at the lower courses. Part of this
discrepancy is due to the' fact that snow run-off starte earlier at the
lower altitudes. However, average March precipitation at Gold Creek
for 17 years, 1914-30, was only 0.92 inches and the March average at

12



North Fork, 1911-45, was only 0.83 inches. Ignoring possible losses
at Gold Creek and North Fork, this is less than a fifth of the average
March inu'ement at Bear Creek, 1945-47. The water supply at Bear Creek
probably is further proporticnately increased by precipitation in the
months of April, May and June. Conditiomns at the Bear Creek course

’ nay not be closely representative for this altitude in the Brumeau
River basin, but the snow quantities are roughly compareble to corres-
ponding measurements at several high stations in eastern Nevada.

The foregoing compgxison illustrates that precipitstion is
much greater at high eltitudes than at medium altitudes in the Bruneau
River basin. It also illustrates that a snow pack of a few inches less
than normal at altitudes below 7,000 feet constitutes a very meagre
potential supply, disproporticnately small in comparison with a sub-
normal snow pack \at high altitudes.

In summary, it is concluded that stresm-flow forecasts for
the Bruneau River basin cannot be mede reliably on bagis of available
climatological data; first because these data are not representative
of conditions in the more productive parts of the basin; and second,
because a aubstaniial pert of the run-off probably originates from pre-
cipitation during the rw-off period. ;t is fuwrther concluded that the
past records do not provide reliable indices for estimating run-off in

. .periods of missing record because they are not representative and do

not provide sufficlent informetion as to evaporation and other losses.

- WATER-SUPPLY

General Characteristics.
Run-off of the Bruneau River consists largely of flow during

13
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the period March to June. Availeble reccrds indicate that the run-off
in these four months averasges from 75 to 85% of the annual run-off,
whereas dwing the driest six months, August to January, run-off is
only 10 to 15% of the annusl. These figures epply generally to points
both on the main stem, and on mein tributeries in Ideho. Snow run-off
from the higher parts of the basin, however, is somewhat more concen-
trated and occcurs scmewhat later in the year, as shown by records for
the East Fork of J;rbidge River near Three Creek, Idahq. Here during
the water years 1929-32, 85% of the run-off was concentrated in the
four months, April to July, and roughly 65% in the two months, May and
Jue. Flow other than snow run-off, or rain combined with melting
snow, evidently consisted almost entirely of seepage to the channel
from undergrouwnd sources.

Above Hot Spring, Idaho there are many smsll irrigation
diversiona along thev main stem, and along the main tributaries except--
ing the Jarbidge River. Flbws at some \points also sre affected by
regulation from & small reservoir on Mary's Creek in Idaho, and a
small reservoir on the upper Bruneau River in Nevada. It is judged
that these factois have relatively small effect in determining the
magnitude and general distribution of run~off at most points above Hot
Spring, Idaho; and that records for early years provide at least a
rough measure of run-off wmder pfesent coMiﬁons, even though diver-
eions and storage may have differed somewhat. | .

. Run~off records for the Brxu;eau River basin are too brief to
provide a direct measure of the range of sannual run-off. The availsble

records, however, show a rough correlation of figures of annual run-off

1L



with corresponding figures for Salmon Falls Creek near San Jacinto,
Neveda. During 29 years of recﬁrd 1911-16, 19-20, 22-43, the average
annusl run-off at this station was about 90,000 acre-feet; run-off in
the lowest year, 32,900 acre-~feet; and in the highest year 169,900
acre-feet. Average annual run-off for 34 years, 1910-43 is estimated

ag the same, - 90,000 acre-feet. A"verage annual rum-off for the pericd

" of 16 consecutive water-years 1926—Ai wag only 73,000 acre-feet, or

about ‘81 percent of the 34 year average. It is juiged that run-off
of the maln stem and main tributaries of the Bruneau River had similar

annual variations.

Discharge Records.
The following records of discharge are available for stationms

on the Brimeau River and tributeries:
DISCHARGE RECORDS FOR THE BRUNEAU RIVER AND TRIBUTARIES

(Excegting Jacks and Wickahoney Creeks, and Several Ganalg]

Prainage .
Streams Stations Areg* Pericd
. : Sq.Miles
Bruneau River near Rowlaend, Nevada 350 1913-1918
Bruneau River near Tindall, Idaho 460 1910-12
Bruneau River near Hot Spring, Idaho 24,00 1909-15
Brunesu River near Grandview, Idaho = 2900 1895-1903,
' 1909-16
Sheep Creek near Tindell, Idaho - 1910-13
Mary's Creek near QOwyhee, Nevada - 1913-15%
Mary's Creek at Tindall, Idahe - 1910-13
Louse Creek near Wickahoney, Idaho - 1911
E.Fork Jarbidge R. near Three Creek, Idaho 2 1928-1933
E.Fork Brumeau R. near Three Creek, Idaho - 1912-14316
E.Fork Bruneau R. near Hot Spring, Idaho - 1910-15
Three Creek near Three Creek, Idsho - 1912-14316
Cherry Creek near Three Creek, Idsho - 1912-143;16
Deadwood Creek near Three Creek, Idaho - 1912-14;16

These records are published in Water-Supply Papers of the Geolog-
ical Swurvey.
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#A11 figures for drainage areas are epproximate; those for Brumeau
River near Hot Spring anrd Grandview were roughly determined from a base

map.

In addition to these records several miscellaneous discharge

measurements have been made.

Ones which give some measure of rwm-off

in the upper portion of the basin, are listed in the following table:

SOME MISCELLANEOUS DISCHARGE MEASUREMENTS IN THE BRUNEAU BASTN

Stream

Bruneau River
Brumeau River

.~ Bruneau River

Bruneau River
Briumeau River
Bruneau River
Brweau River

Date

July 13, 1914
Sept. 15, 1947

Sept. 13, 1947

Jan. 24, 1919
Oct. 24, 1919
July 11, 1920
Sept. 12, 1947

\lason Creek Sept. 13, 1947
Willow Creek Sept. 13, 1947
Seventy-Six Creek  Sept. 13, 1947
Badger Creek Sept. 13, 1947
Copper Creek Sept. 13, 1947
Copper Creek . Sept. 14, 1947
Deer Creek Sept. 13, 1947
Cottonwood Creek Sept. 13, 1947
Little (Sept. 13, 1947
Cottonwood Creek—-(

Miller Creek Sept. 13, 1947
Coon Creek Sept. 13, 1947
Meadow Creek Sept. 12, 1947
Meadow Creek Sept. 12, 1947
McDonald Creek Sept. 16, 1947
Jarbidge River July 11, 1914

Discharge

Point _Sec. Ft.
near Charleston, Nevada 14.2
near Charleston, Nevada
(Beco 2.1’ To 1’4 No, Ro 0.3 B«Bto
Above mouth Coon Creek,
Nevada, mear S.E., cor. T. 3.4
46 N., R. 56 E.
near Rowland, Nevada 24.2
near Rowland, Nevada 17.3
near Rowland, Nevada 24.6

near Rowland, Nevada )

below mouth of Meadow Ck. 5.0
(sec. 5, T.L6 N., R. 56 E.)

at mouth no flow
at road crossing near mouth trickle
Secczﬁ,h_T.MN., 3057 E. trickle
at road crossing near mouth 0.2 ext.
at road crossing, a mile '

above mouth 0.4 est.
5 miles above mouth 1.4
(1at.41° 45', long.115° 30')

at mouth 0.2 est.
at road crossing trickle
(diversion above)

at road crossing trickle
at road crossing 0.3 est.
(diversion above)

100 feet above mouth 1.4

Sec. 25, T. 46 N., R.55 E. 0.8 est.
at mouth 0.2 est.
near mouth 004 est.

Sec. 33’ T. 47 K., R. 58 E. 62
(3 miles north of Jarbidge)
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SOME MISCELLANEQUS DISCHARGE MEASUREMENTS IN THE BRUNEAU BASIN

, Discharge
Stream , Date Point Sec.-ft.

Jarbidge River . Sept.15,1947  Sec.28, T.46 N., R. 58 E. 8.5
2 miles south of Jarbidge

Jarbidge River Sept.15,1947 150 feet upstream from 9.0
) mouth of East Fork

East Fork July 11,1914 Sec.20, T.47 N., R. 59 E.- 93

Jarbidge River .

East Fork Sept.15,1947 50 feet above mouth 8.7

Jarbidge River

Discharges of the Bruneau River at points measured in 1947 were
conaiderably ai_‘fecbe& by irrigatioz; diversions. There was an estimated
relea.se of several second-feet fr‘om a small reservoir on the Bruneau
River, 6 miles upstream from the measuring section near Charleston,
which was almost entirely used or diverted from the channel flow in

the intervening hay meadows. The increase below Charleston to 5

- second-feet near Rowland represents only part of the natural increment

since there was further irrigation use along this reach. Measurements
of Copper Creek at the upper section and of Coon Créek represent nat-
ural flows; flow of Meadow Creek was slightly affected by diversion,
and also by seepage loss in the channel near the mouth.

| Discharge of the Jarbidge River above mouth of the East Fork
may have been a*lighﬂy affected by irrigation diversions, September 1947,
but other measurements of the Jarbidge and East Fork probably represent
natural flows.

The volume of run-off in the water-years correspoﬁding to
these masurements was considerably above average in 1914, probably

soméwhgt below average in 1919 and 1920, and considerably below average
in 1947. ‘
The records for several gaging stations in the Bruneau River

basin have been sumarized on hydrographs that follow. Annual run-off
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for two stations on the Owyhee River, Nevada, and for the station on
Salmon Falls Creek near San Jacinto , Nevada are included for compar-
ative purposes. Estimates of annual run-off dwuring a few missing per-
iods for some stations are shown by dotted lines. |

Snow-Survey Records.

Snow surveys are made at several courses in the upper Brumeau
and Owyhee River basins in Nevada. These are conducted cooperatively
by Nevada State and several Federal Agencies. Results are published
at the Nevada Agricultural Experiment Station, Reno, Nevada.

Data for the upper Bruneau River basin and adjacent areas

is summarized as follows:

Location Snow Cover Measurements
1946 ~Past Record

Water Years Av.water
content, of content

Snow Course Sec. Twp, .Rge. Elev, Date inches record inches
Bear Creek - 31 LEN. 58E 7800% March 1 17.2 15 16.1
" " ]

" " n April 1 23.1 A 20.2

Fox Creek 33 46N S8E 6800 March 1 9.4 15 8.6
LI " " n i April 1 8.6 10 8.6
Mary's River ~ 34 45N 58E 8000 March 1 16.9 9 17.7
] n n n " " April 1 - 1 13’4
76 Creek 6 LN 58E 7100 March 1 13.3 h 13.3
noon r W " * . april 1l 15.2 1 15.2
Gold Creek 31 45N S6E 6600 March 1 7.3 15 6.8
bl " n " " " April 1 5.5 6 T.2
Big Bend 30 458 S56E 6700 March 1 10.1 18 9.1
" w = = m. ®  aAprd11 10,9 20 9.4

~ #Altitude probably is about 8,000 feet as shown on Jarbidge quad-
rangle map, instead of 7,800 feet.
Mary's River surveys were discontinued March 1947.

Although the past records are for periods of varied lengths |
and so are not strictly comparable, it is evident that the snow pack
in a given locality is much greater at the higher altitudes. The
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difference 1s particularly marked above altitudes of roughly 7,000 feet.
Similar differences have been recorded in other localities in eastern
\ Nevada, showing that this is not a local abnormality. The water con-
tent at the Bear Creek and Mary's Creek courses, at altitude 8,000
feet, averages about 17 inches on March 1. Assuming that this repre-
gents the~en%ire winter precipitation, October-February, and that the
monthly distribution is similar to that at lower altitude, the seasonal
precipitation at end of April would be about 23 inches and at end of
June nearly 30 inches; or about three times the average seasonal pre-
cipita£ion at North Fork and Gold Creek on these dateé. Since losses
at the higher altitudes prdbably are comparatively small, the run-off
.may be proportionately even greater than indicated by this ratio.
Snow-gurvey data as bases for strean-flow forecasts are sub-
ject to the same uncertainties noted for the climatological data. They
may not‘be representative of averaée conditions in the more productive
parts of the basin, and they do not allow for substantial increments
to the.supply that ;ay be provided by precipitation, April-Jume, during
the run-cff season. However, measurements at the comparatively high
Bear Creek and Seventy-Six Creek courses should give a much closer
measure of probéble water supplies in the upper Bruneau River basin
than is available from the precipitation data for the lower stations.

Run~off of Bruneau River near Rowlend.

Pischarge records for this station for the fhree water-years
1914-16 indicate that the average annusl rum-off for this period was
labout 87,000 aére-feet. Annual run-off ranged from 83% to 98% of
corresponding figures for Salmon Falls Creek near San Jacinto, Nevada,
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The average run-off of Salmon Falls Creek 1914 to 1916 was 109 percent
of the average for 29 years of record to 1943. On this basis it is
judged that the 1910-43 average for the Bruneau River near Rowland
would be between 75,000 and 80,000 acre-feet. Allowing for possible
changes in irrigation diversions ebove both stations from 1516 to
1943, the long-time average for the Rowland station is roughly esti-
mated at the lower figure, ~ 75,000 acre-feet, or roughly the same as
that of Owyhee River at Mountain City, Nevada.

The lowest annual rwm-off at the San Jacinto station was
32,900 acre-feet in 1934, the driest year of record in maﬁy basins of
Western States. If the 1934 ruwm-off of the Brumeau River were compar-
able, the corresponding figure would be about 36 percent of the long-
time average or roughly 27,000 acre-feet. However, if Brumeau River
run-off was closely comparable to that of the Owyhee River at Mountein
City, the run~off at Rowland in 1934 may have.been as low as 16 per-
cent of the average, or about 12,000 acre-feet. In 1934 the flow of
Salmon Falls Creek near Sen Jacinto during the smow run-off season was
only a little mc;re than during preceding months. It appears that much
of the run-off of Saelmon Falls Creek in 1934 was from growmd-weter,
presumably related partly to precipitation of the preceding year. Since
the flow of the Bruneau River during the snow run-off season is ususlly
& considerable part of the total, and its base flow relatively lower
tixan that of Selmon Falls Creek,l it is concluded that its run-off in
193, was more nearly comparable to that of the Owyhee River at Mountain
City. As a very rough estimate it is Judged that 1934 run-off at Row-
land was about 15,000 acre-feet, but possibly was as low as that of Owyhee
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River, - sbout 12,000 acre-feet. (Irrigation diversions and other losses
are judged to have been asbout the same in both basins; but run-eff from

a small area at high altitude may have favored Bruneau River flow.)

Run-off of East Fork of Jarbidge River near Three Creek, Idsho,

.The average annual run-off for the four water years of record,
1929-32 was about 35,000 acre-feet. During the same pericd run-off of
Salmon Falls Creek near San Jacinto was 79% of a 29-year average and
that of Owyhee River at Mowuntain City 74% of a 1l7-year average. On this
basis :l_t, is estimated that the 29-year average for the East Fork Jar-
bidge River was about 44,000 acre-feet, and about the same for the
34~year period, 1910=-43.

Run-off for the minimum year recorded was 20,600 acre-feet
in 1931. Annual run-off in 1934 at both the Owyhee River and the
Salmon Falls Creek stat;ons was about 80% of that for 1931. If the
same relation held for the East Fork Jarbidge River ‘its rm-olff in
1934 was about 16,000 acre-feet. However, rum-off of this stream in
dry years is relatively high because there are no diversions, and be-
cause natural losses are rdaﬁvelg low due to the high altitude and
steep slopes of the basin. (The four years of comparative records
verify this trend.) It is therefore estimated that the run-off im
1934 was about 18,000 acre-feet.

\J

Fun-off of Jarbidge River at mouth of East Fork.
Excepting miscellaneous discharge measurements, no records

have been obtained for this stream. Run-off per square mile, partic-
uL;.rly in dry years, is judged to be less than that of the East Fork

because the area at the highest altitude is less. For example, area
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above altitude of 8,000 feet in the East Fork basin is 31 square miles
'g.nd the corresponding figure is 22 square miles for the Jarbidge River.
The low-flow measurements made, September 15, 1947 at confluence of the
Jarbidge River and East Fork are about the same for each stream. Meas~
urements of July 11, 1914 near end of the snow run-off season were 62
second-feet for the Jarbidge River and 93 second-feet for the East Fork.
Tﬁese are for points upstream from the confluence where drainage areas
are roughly 37 and 51 square miles, respectively. The corresponding
discﬁarges per square mile are 1.68 and 1.82 second~feet, or for areas

above 8,000 feet, 2.82 and 3.00 second-feet. The measurements probebly

~

were made at different stages of the diurnal cycle. ‘

Drainage area of each 4stream at the confluence is about the
same, - roughly 100 square miles. Calling the average annual run-off
of the East Fork at mouth 44,000 acre-feet it is Judged that the corres-
i | ponding figure for flow below the cmﬂmce is roughly 85 ,000 acre-
feet.
‘ Run-off of the East Fork for the dry year 1934 was estimated
as 18,000 acre-feet. That of the Jarbidge River above East Fork is
Judged to be somewhat less, say 15,000 acreffeet, making the total be-
low the confluence roughly 33,000 acre-feet.

Swmmary.
On besis of the foregding estimates it appears that the
' average annual run-off offthe main stem of the Brweau River at Row-
land, Neveda, plus that of the Jarbidge River below mouth of the East
Fork was about 160,000 acre-feet for the period 1910-43, and the corres-

k/u ' ponding run-off in the lowest year, about 48,000 acre-feet. The corres-
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m average run-off of the Bruneau River near Hot Spring, Idaho,
representing the bulk of the entire basin, is judged to be 250,000
acre-fest per year. This is for a drainage area of rowghly 2,400
sguare nﬁes as compared with the 550 square miles in the upper por-
tion which contributes nearly two-thirds of the total run-off.

The estimated av;erage ammual run-off of 85,000 acre-feet for
the Jarbidge River below mouth of the Bast Fork 1s for an arsa of only
about 200 square miles as compared with 350 square miles of the Brumeau ‘
River near Rowland. Its relatively high run-off is undoubtedly largely
due to its higher altitude (53 admra miles above altitude 8,000 feet),
and the absence o:l‘.‘/8 &s‘igﬁiﬁ diversions. In the mapped area of the
main stem basin above Rowland only about 17 square miles are above alti-
tude 8,000 feet, and much of the basin has relatively moderate relief.
Naturel losses, therefore; probably are larger, and as indicated in

Water-Supply Paper 657, precipitation probably is less than in the

Jarbidge basin. Irrigation diversions for several thousand acres of

hay meadows along the Bruneau River alsgo would materially reduce the
run-off. ,

Basis for a rough appraisel of the estimated distribution of
rum~off is given by records éf discharge for the Brumeau River and

several tributaries for the year 1911. These are as follaws£

-

WATER-YEAR 1911

" Run-off,

reams ‘ Stations acre-feet
Bruneau River near Hot Spring, Idaho . 288,000
Bruneau River near Rowland, Nevada 70,000

(estimated as 90% of recorded run-off neer Tindall)
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WATER-YEAR 1911

: Run-off
Streams - Stations acre-feet .

E.Fork Bruneau R. near Hot Spring, Idaho 26,000

Sheep Creek near Tindell, Idaho ] 38,000

Marys Crsek at Tindall, Idaho 19,000

Louse Creek near Wickahoney, Idaho 2,000

Jarbidge River below E.Fork Jarbidge River 77,000
(Estimated as 110% Bruneau River near Rowland)

S'Ub—total seveee 232’000

Remainder from Intermediate ATEES .e.seecescoses 56,000

Run~off other than that of upper Brumneau and Jarbidge Rivers
was 141,000 acre-feet from about 1,850 square miles. Area of the in-
termediate part of the basin corresponding to the remainder, 56,000
acre-feet, was roughly determined from base maps as 900 square mile.s.
The computed run-éff per square mile in this area thus is about 80%
of that in the portion of the basin above tributary gaging stations in
. Idaho. |
In 1914 records were obtained on a few of the tributaries,

affording the following comparison:

FATER-YEAR 1914
Run-off
Streams Stations acre-feet
Bruneau River near Hot Spring, Idaho 374,000
Bruneau River near Roviand, Nevada 109,000
E.Fork Brweau R. near Hot Spring, Idaho . 34,500
Sheep Creek near Tindall, Ideho - 25,000
(Rm~off estimated as about double that of Marys Ck)
Marys Creek ~ at Tindall, Ideho 12,300 °
Louse Creek near Wickahoney, Idaho 2,000
Jarbidge River- below East Fork Jarbidge R. 120,000
(Estimated as 110% Bruneau River near Rowland)
- S&-total asveee 303,300
Remainder from Intermediate Areag ccecscsceccccs 7I,000
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Run-off other than that of upper Bruneau River and Jarbidge
Rivers was 145,000 acre-feet from an area of roughly 1,850 square miles.
The computed run-off, 71,000 acre-feet from the intermediate area, 900
square miles, thus would correspond roughly to the same volume per umit

area as from gaged portions of tributaries in Idaho.

WATER UTILIZATION. IN THE BRUNEAU RIVER BASIN

Irrigation,

Present and potential use of Brumeau River water,l aside from
minor domestic consumption, appears to be limited almost entirely to}
irrigation. In Water-Supply Paper 657 published in 1935, it was esti-
mated that about 25,000 acres in Nevada and Idaho is irrigated by direct
diversion from the B;meau River and tributaries, - practically all by
natural flow. In the Department of;Interior Report on Columbia River
Bagin, June 1946, it was stated that wnregulated flows of the Bruneau
River and tributaries provide a supply for _about 20,950 acres, lgrgely
in small tracts along the streams throughout the basin.

It wes noted in Water-Supply Paper 657 that some water is
diverted from Marys Creek, tributary of the Brumeau River, for irriga-
tion of lande in secs. 16 to 21, T. 14.8., R. 3 E., in the Owyhee River

_basin. It was also noted that water is diverted £rom Deadwood Creek,

tributary of the East Fork Bruneau River, in sec. 28, T. 15 S., R. 12
E., toiéedar Creek Reservoir in Salmon Falls Creek basin for irrdigation
in T. 12 S., R. 13 E. In the Columbia Riv;r Basin Report, 1946, it is
stated that a diversion is made out of the Bruneau River basin to a
small projec’zt bordering the Snake River downstream from the mouth of

: : /

i}
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the Bruneau.

So far as known, the only proposa.l for future devalcapment; is
that given in the Columbia River Basin Report. .This is for construc-
tion of a dam below mouth of the East Fork Bruneau River for storage of
35(5,000 acre~feet of water and its divers"ion to 80,000 acres lying west
of the Bruneau River and above lands of the Bruneau Project. The latter
is a project previously suggested by the Bureau of Reclamation for ir-
rigation from Snake River, New land to be irrigated from the ﬁnmeau
River extends some 40 miles northeast to below mouth of Sinker Creek
along the Snake River. The project maps and charts show that the dam
would be located approximately in see. 33, T. 9 S., R. 7 E., roughly
at stream bed elevation 2,800 feet, and with crest elevatiom of 3,150
feet. The reservoir would extend sbout 12 miles up the Brumeau Riﬁer
and East Fork canyons. Cost of the dam and reservoir on basis of Jan~
vary 1, 1940 costs and preliminary information was listed as $5,800,000;
. and cost of distribution works as $5,200,000. The estimates of water
| supply listed herein indicate thé.t a capacity of 350,000 acre-feet may
be considerably more than is needed for control in critical periods.
This will be discussed further on in this report.

| It doe\s not appear feasible to stofe and divert Bruneau
River water to any substantial amount of new land in the upper part of
the basin in Nevada and Southern Idasho, because the streams are gen-‘
| erally in mountain canyons or deeply entrenched below plateau levels.
' Furthermore, substantially all suitable lands at bottom of the canyons
along t.he .streams are now ﬁnd‘er ii-rigation as hay meadows. However,

there appear to be several small reservoir sites along the Brumeau
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River in Nevada, and thers may bé others along the Bruneau River and
Jarbidge River channels in Idaho. It is poss_ible that some of these
might be devéloped advantageously for irrigation of lands downstream
in Idaho if costs of storage capacity were cheaper than at the proposed
aite below the East Fork Bruneau River. A few possible sites along the
Bruneau River are described briefly further on in this report.

er.

Any substantial development of water power in the main stem
or Jarbidge River basins in Nevada seems of doubtful feasibility be-
cause of the variable run-off and relatively wmfavorable topography.

As noted in the foregoing, about 85% of the flow occurs in three or
foﬁr months of snow run-off. Firm powers ffom natural flow would be
limited to very small emounts, - along some reaches Qf the main stem
virtually to nothing because of irrigation use. De_velopmen’c of any
appreciable amomt of firm power from the small natural flows wouid re-
quire long conduits for concentration of head. Along both the Brweaun
and Jarbidge River channels terrain for conduit sites appeared unfavor-
able because of cliffs of volcanic rock, and steep slopes of talus.

Even with storage , utilization of a considerable part of the
tater for power would be very costly because of the very large fluc-
tmtions in supply from year to year. Run-off of the Bruneau River
" near Rowland for the low year 193, was estimated as about a fifth of
the average; and was perhaps only a tenth of the maximum. ' Character-
istics of run-off of the Jarbidge River are judged to be much better
in thils respect since ratio of the low to the average year probably
was double that of the main stem of the Brumeau River in Nevada. \
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Unfortunately, however, there appear to be no sites favorable for stor-
age in the Jarbidge River basin in Nevada, as judged from field exam-
inetion and inspection of the Jarbidge quadrangle map. A .A

On basis of available data the writer judges that any develop-
ment of power in the Bruneau River basin is wlikely under foreseeable
conditions. The best possibility would seem to be in the Jarbidge River
canyon below mouth of the East Fork of Jarbidge River, if there should
be very favorable dam and storage sites in this reach. " ‘

Agide from wnfavorable natural conditions for development of
power, this region is about 80 miles from a probable market, - thaﬁ near
Elko, Nevada. it is about 60 miles nearer to this market than power
sources on the Snake River, but as nc‘>ted in the foregoing, a trans-
migsion line has previously been installed from the Snake River into
the Jarbidge and Bruneau River areas. |

Some descriptions of storage sites along the Brumeau River,
and some estimates of theoretical hydro—elect.ric power possibilities
are given in the following paragraphs:

DEVELOPED STORAGE

Two reservoirs are described in Water-Supply Paper 657, froa
which the following summary is takens

Riddle Reservoir, Idaho (12 H.B.1).
An earth dam 16 feet high with a crest length of 879 feet;

reservoir area, 130 acres; capacity, 1,000 acre-feet; located in sec.
32, T. 14 8., R. 4 E., constructed in 1904 and raised in 1911.. Water

" is diverted from Marys Creek in S. E. 1/4 sec. 8, T. 15‘5., R. 4 E.,
and the stored water is used for irrigation in T. 14 S., R. 3 E. in the
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Owyhee River basin.

Carey Reservoir, Idaho (12 HB 2). *

Three small earth dams constructed in 1919 across Rattlesnake
Creek in sec. 19, T. 12 S., R. 5§ E., form a reservoir with capacity of
3,000 acre~feset, used for irrigation purposes.

In addition there is another small reéervoir in the upper
part of the basin in Nevada:

Upper Bruneau River Reserv;gir, Nevada. -

An earth dam across Brumeau River, approximately in sec. 31,
T. 43, N., B, 58 E., estimated by the writer to be sbout 250 feet long
and with maximum crest height of about 25 feet above stream-bed. The
dam is just below the mouth of Mason Creek. There is a timber by-pass
canal at one end céntrolled by stop-logs, and an outlet works consist-
ing of an 18-inch diameter culvert pipe controlled by valves. Date of
construction was not Adetermined. Regervoir capacity was jvdéed very
rouéhly to be less thamn 1,000 acre-feet, - pos_si'bly less than 500 acre-
feet; and local residents stated that the reservoir did not fill in
very dry years. Dralnage area upstream is judged from base maps to be
about 60 square miles. Releaée of several second feset in September.
1947 was completely consumed in hay meadows within a.béut 7 miles dowmn-

strean..
 ONDEVELOPED STORAGE

runeau River Sité Ro. 1
The dam site is near the center of section 21, T. 44 N., R,

57 B., on the Brweau River about 3/4 mile upstream from Copper Creek;

at stream-bed elevation of about 5,910 feet; It is shown on Mt, Velma
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quadrangle map. According to rough determinations from this map a dem
50 feet high would store 10,000 acre-feet of water with a swrface area
of 400 acrés; and one 75 feet high would store 35,000 acre-feet, with
a surface area of 1,100 acres. These determinations are of course sub-
Ject to considerable error since they are based on contour intervals
of 50 feet. Crest length as juiged on the ground would be roughly 250
feet at 75 feet above stream-bed. Rock was exposed on both sides of
the stfeam, and was judged to be the same as at the Wildhorse Reser-
voir on the Owyhee River, classified as porphyritic trachyte or ‘rhyo-
lite.

The drainage area above this dam site is estimated to be about
165 square miles, or less than half of the area above the former gaging
station ne;r Rowland. The avefage annual run-off is judged to be con-
siderably legs than half that near Rowland, and possibly less than 20,000
acfe-’feet. Run~off characteristics are judged to be similar to those for
Owyhee River near Gold Creek, Nevada, prior to const’ruction of Wildhorse
Reservoir, and upstream irrigation diversions from Bruneau River mey be
even more, considering that there is some storage for irrigation. Run-
off in lowest years probably would be less than 5,000 acre-feet.

The reservoir area is largely in hay meadows excepting about
100 acres at the downstream epd where the land is cove:led with' grass,
willows, and sage brush. A seéondary road is less than a mile from the
slte and would be partly within the flow line for capacity of 35',000

. acre-feet.

Brunegu River Site No, 2
The dam site is on wmsurveyed lend near the east boundary of
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sec. 36, T. L6 N., R. 56 E., on the Bruneau River asbout a quarter of a
mile downstresm from the mouth of Coon Cfeek; at streem-bed elevation
of about 4,380. It is shown on the Rowland quadrangle map. As roughly
determined from this mep a dam 120 feet‘aboye stream-bed would provide
éor storage capacity of asbout 13,500 acre-feet, with.surface'area of
120‘acres; and at 150 feet above stream-bed the capacity would be about
25,000 acre-feet, with surface area of 280 acfes. Crest length for a
150 feet dam would be about 406 feet &s judged'roughly from field exam-
ination.

The stream at the dam site ig in a narrow channel against a
vertical rock face on' the right bank; and is entrenched about 20 feet
deep at the foot of a rock and earth slope on the left bank. There
is so0lid rock outerop on the left bank about 300 feet from the rock
face at right bank. The rock is similar to that at site No. 1, -
presmsbly porphyritic trachyte. Julging from the map, there may be
an alternative site about a mile downstream, below mouth of Wickiup
Creek. | |

Dralnage area asbove site No., 2 is estimated as about 250
eqﬁare miles,’-.abouf 85 square miles more than at site No. 1. The
intermediate area includes Copper Creek and Coon Creek which probably
drain the most productive area of upper Brumeau River. Average annual

rm-off at site No. 2 is judged to be about 50,000 acre~feet, and run-

off in the lowest years about 10,000 acre-feet.

The reservoir area is almost eniirely in hay meadows. There
is a secondary road leading from upstream to within about a mile &nd a
half of the dam site, terminating within the reservoir area.
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Bruneau River Site No. 3.
The dam site is in the SW 1/4 sec. 32, T. 47 N., R. 5€ E.,

on the Brunesu River about half a mile downstresm from the mouth of

Meadow Creek at Mink Ranch, It 1s at streaem-bed elevation of about

5,025 feet, as shown on the Rowland quadrangle map. As roughly deter-

mined from this map a dam 75 feet above stream-bed would provide for
storage capacity of about 7,000 acre-feet with surface area of 200
acres; at 125 feet the capacity would be about 22,000 acre-feet, and
area 400 acres; and at 175 feet the capacity would be 46,000 acre-feet

and area 550 acres. Crest length at 175 feet above stream-bed would

. be about 500 feet as judged roughly from field exsmination.

The main channel is about 40 feet wide at the dam site, and
the canyon bottom about 100 feet wide between steep rocky slopes. On
the right bank there is a nearly vertical rock outcrop from water sur-
face to about 125 feet above. Thls resembles a wall about 50 feet thick.
Upstream there are masses of the same rock exposedrabout 50 feet above
water surface and higher. On the left bank nearly opposite the vertical
face there are outcrops, evidently of the same formation, at points on
the steep slope about 75 feet above stream-bed and higher. The rock
is of greyish-white color, and has a dense, fine'grain. Upstream several
hundred feet on both sides of the channel there are distinct outcrops
of a darker rock, possibly of volcanic origin.

The drainage area above site No. 3 is about 350 square miles,
roughly the seme ag for the former gaging station near Rowland. As
estimated in the foregoing, average anmual run-off is about 75,000

acre-feet and run-off in lowest years about 15,000 acre-feet.
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The reservoir aree is largely in hay meadows. A roed from
Mountain City to Roiland, Revada crosses the channel in the reservoir
site about helf a mile above the dam sit.e. A secondary roed, appar-
ently not in use, leads from this road downstream through the dam site.
An abandoned ditch along the left bank through the dem site evidently

wag formerly used for irrigation downstream.

Bruneau River Site No. 4.
Flats along the river downstreem from Rowlend would consti-

tute a reservoir site if there is a feasible dam site below. This
possibility was not exmﬁined during com'se\of thie reconnaissance. .

| Asswming, however, that the streem could be damméd near the
south boundary of sec. 8, T. 47 N., R. 56 E., it appears fro;n the Row-
land quadrangle map that storage capacity of about 36,000 acre-feet
would be provided at a height 150 feet above stfeém-bec}. This would
cover an ares of about 500 acres. Crest lenéth of & dam of this height
would be about 700 feet, as scaled from the map. Altitude of the stream-
bed at tahia gection is about 4,850 fee‘b'.

The reservoir site would include about 300 acres of hay meadows

and the town of Rowland, now largely abandoned. A secondary road leads

from Rowlend to the mouth of McDonald Creek, thence to the plateau area

) of northern Nevada and southern Idaho.

‘Bruneau River Site No.

It appears from topography as indicated on the Rowland quad-
rangle map that there is a very marrow section on the Bruneau River neer
the Idaho-Nevada State Liné, at stieam-bed elevation 4,750 'feet. However,
this is a hwndred feet lower than at the secticn suggested for Site No.l,
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and there 1s comparatively slight intermediste capacity. '
- As determined roughly from the quadrangle mep, & dam 170 feet
above stream bed at this section would provide for capacity of 20,000
-acre-feet, wij:h surface area of about 375 acres. The crest length of
this dam probably would be less thé.n half that at site No. 4, - posse
ibly sbout 300 feet.

The reservoir site would include about the same amount of
meadow ia.nd as site No. 4, but would not cover the town of Rowlend.
The dam site is roughly 3 milés downstrean from the road at mouth of

- McDonald Creek.

NATER SUPPLY WITH REGULATION

 Net Safe Yield from Upper Bruneau River.
Probeble amownts of water avellable during the critical

period 1925-41 with various amounte of storage capacity' were computed
on basis of the estimated run-off. Annual run-off at Rowland was
figured as 82% of that of Salmon Falls cx;eek nesr San Jacinto, Nevada,
except in the very dry years 1931 and 1934 when it was judged to be

. about 50% of Salmon Falls Creek run-off., It was further assumed that
monthly distribution of run-off was as follows:

All other
March April ey Jwme months
10% 30% 21t 17% 2% each

The nohthly; distribution was based on the average monthly run-off for
the 5 years of record 1914-18. The fact that the run-off is practic-
ally limited to snow water and a low base flow minimizes wmcertainty

as to monthly distribution. Figures of amnual run-off computed in this
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way are of course subject to conslderable error as approximations of the

~ actual; however, they should at least represént a possible distribution
for a roughly similar eritical period.

- On the foregoing basis the safe annual yield from the flow of

Bruneau River at Rowland, Nev, is as follows:

ANNUAL YIELD DURING PERIOD 1925-1941 #

Storage ” Uniform annual Annual yield with 50%
capacity yield . deficiencles, 1931 and 1934
s *  Ratio of Ratio of
. 3 yield to full supply
: storage . Full supply, to storage
Acre-feet . Acre-feet : capacity . acre-feet . capacity
! 10,000 : 19,000 3 1.90 19,000% 1.90
20,000 ! 26,000 1.30 : 34,000 : 1.70
30,000 ¢ 32,000 1.07 : 44,000 : 1.47
40,000 : 36,000 : 0.90 H 48,000 : 1.20
50,000 ¢ 38,000 : 0.76 z 50,000 : 1.00
100,000 : 55,000 : 0.55 : 64,000 3 0.64

Annual evaporation losses were assumed to be about 50 acre-feet
per thousand acre-feet of average contents. The average annuzl run-
off during the period was 59,200 acre-feet.

Reservoirs were assumed to be full June 30, 1925.

*Yield was limited to 19,000 acre-feet during several years.
#In this and the following tables, 1925-35 was generally the deter-
- mining period except for the largest capacities.

The preceding table was computed on the assumption that re-
leages in years of deficiency could be scheduled after March 1 on
basis of suow surveys, and precipitation data. Also since the analysis

| »‘is merely illustrative, annuel yields were figured on basis of wniform
monthly releases. However, annual yields would not be greatlf differ-
_ent if releases were assumed to correspond with probable irrigation
dema.nds.

Net Safe Yield from East Fork Jarbidge River.
Flow of the East Fork Jarbidge River was recorded during the

. water years 1929-32, and during that period the snnusl run-off ranged
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from 48% to 52% of that of Salmon Falls Creek near San Jacinto, Nevada.
As a rough approximation, figures of annual run-off during other years
of the critical period 1925-41 were computed as 50% of those for Salmon
Falls Créek, excepting water year 1934. Run-off for that year was esti-
ﬁate@ as 18,000 acre-feet, or about 55% of the corresponding figure for
Salmon Falls Creek. The monthly distribution of run-off.for estimated
years in the period 1925-41 was based on the average distribution during
1929-32, wl;ich was approximately as follows:

]

‘ ' All other
Harch April My June July Aug. months

L% 10% 33% 32% 10% 2% 1.5% each
(On this basis the maximum difference between computed and recorded

monthly run-off during the period 1929-32 is ebout 3,000 acre-feet.)
On basis of the recorded and estimated figures of rum-off the

safe annuael yield of the East Fork Jarbidge River is approximately as

follows:
ANNUAL YIELD DURING PERIOD 1925-1941
Storage Uniform annual Annual yield with 25%
capecity yleld deficiencies, except as noted
. Ratio of |, Ratio of
s yield to , full supply
s storege ., Full supply to storage Years of
Acre-feet, Acre-feet, capacity . acre-feet . capacity . deficiency
10,000 * 19,000 * 1.90 * 20,000 * 2.00 L
15,000 * 22,000 ¢ 1.6 ¢ 24,000 ¥ 1.60 1931,34
20,000 * 25,000 * 1.25 * 28,000 ¢ 1.40 . f1931,34
25,000 ¥ 28,000 * 1,13 34,000 } 1.36 ?1930,31,34
30,000 * 30,000 * 1l.00 3 38,000 * 1.27 * 1930,31,34
50,000 : 35,000 f 0.70 : 40,000 f 0.80 f 1930,31,34

Annual eveporation losses were assumed to be sbout 40 acre-feet per
thousand acre-feet of average contents. The average amnual run-off dur-
ing the period was 37,000 acre-feet. Reservoirs were sssumed to be full
Jue 30,1925. - '

#Yield limited to about 20,000 acre-feet in most years, with deficiency

of 5% in 1934.
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Net Safe Yield from Jarbidge River.

Run-off of the Jarbidge River above mouth of the East Fork is
Judged to have similar characteristice to that of the East Fork. The
combined annual run-off of the East Fork and the main stem at the con-
fluence was estimated as 85,000 acre-feet or about 1.93 times that -of
East Fork., Combined run-off in the low year 1934 was estimated as 1.83
times that of East Fork. ‘

A rough measure of the yield from flow of the Jarbidge River
below mouth of the East Fork therefore may be obtained by mﬁtiplying
figures of storage capacity and yielé in the preceding table by a fac- -
tor of about 1.85. /

Net Safe Yield from Upper Bruneau and J’arbidgé Rivers.

As previously estimsted, the combined average smnusl run-off
of the Jarbidge River below mouth of the East Fork and Brunesu River .
near Rowland, Nevada 1s about 160,000 acre-feet, (nearly two-thirds
that of the entire basin above Hot Spring, Idaho). Combined monthly
run~off from this upper portiocn of the basin can be determined roughly

- by adding the estimated and recorded figures for the Bruweau and Jar-

bidge Rivers. On this basis the safe annual yield duwring a period
like 1925-41 is as follows, assuming storage regulation at any point
below mouth of Jarbidge River, or coordinated storage regulation up-

stream: .

. ANNUAL YIELD DURING PERTOD 1925-41 ‘
Storage Uniform annual " Annual yield with 25%
capacity ., yield . deficiencies as noted

H Ratio of ; Ratio of '

: yield to s ~ full supply

H storage : Full supply to storage Years of
Acre~feet : Acre-feet:capacity : acre~feet :capacity ¢ deficiency
25,0& = 59,%0 4 2.36 H 59,000 3 2036 ’ *
50,000 * 72,000 ¢ 1,28 1 86,000 :  1.60 s 1931-34
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ANNUAL YIELD DURING PERIOD 1925-41

Storage Uniform annual Annuval yield with 25%
capacity yield . deficiencies as noted
' s Ratio of ¢ Ratio of

: yield to ¢ full supply

: storage ¢ Full supply  to storage Years
Acre-feet * Acre-feet capacity ¢ acre-feet capacity deficiency
75,000 : 84,000 1.12 : 100,000 : 1.33 s 1931-34
100,000 : 95,000 0.95 ¢ 112,000 : 1.20 s 1931-34
125,000 : 105,000 0.8, : . 122,000 : 1.00 ¢ 1931-34
150,000 : 111,000 : 0.74 ¢ 129,000 : 0.86 : 1931-34-40
175,000 ¢ 115,000 : 0.66 : 132,000 : 0.76 s 1930-31-34-40
200,000 H 120’000 s 0.& $ 135’000 H 0067 } 4 1930‘31"34‘40
250,000 : 124,000 0.51 : 137,000 : 0.5% s 1930-31-34-40

-»
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Annual evaporation losses were assumed to be roughly 50 acre-feet per

thousand acre-feet of average contents.

ing the period was 128,500 acre-feet.
Reservoirs were assumed te be full June 30, 1925.

#Yield not substentially improved by systematic operation with defi-

clencies.

The average annual rw-off dur-

Summary,

All of the foregoing yleld tables ere presented merely as

illustrative examples of storage potentialities in the Bruneau River

Basin, not necesserily representing optimum possibilities.

The tables indicate that there is a falrly definite limit

béyond which incremental yleld from added capacity becomes relatively
small. This is partly due to the approsch to full utilization of the
run-off and partly to increased evaporation losses with greater stor-

-age and longer hold-over periods. With the assumed deficlencies the

stoiﬁge capacity that can be uséd advantegeously for control of the
combined flow of the Bruneau end Jarbidge Rivers appears to be about
the same in volume &8s the average annual run-off during the period
1925-1935, which is roughly 75% of the long-time average.
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On this basis flow of the Bruneasu River in the lower part of

- the basin below East Fork Brwmeau River during a period like 1925-1941

copld be substentially controlled for irrigation with a total storage
capacity of sbout 185,000 acre-feet, (Requirements for possible flood
control are not considered here.)

In practice, releases probably would differ considerably from
those asswmed, since the monthly demand would be varisble, and in dry
years the annual release probably would be varied in eccordance with
the reservoir contents and the probable water supply at start of the

season.

UWNDEVELOPED POWER SITES

Estimates of potential power given in the following paragraphs

| are intended to serve only as a rough appraisal of theoretical possi-

bilities in the upper Brumeau River Basin. Data are 1acking as to the
feasibility of storage sites, theltopography of the canyons in Idaho,
and the run-off at meny points on the streams.

~ The estimates are made arbitrari}y on basis of gross heads
and 70 perpent over-all efficiencies. In praciic;; plans for deﬁflop~
ment of power in this basin, if any should be contehplated, presumably
would festure the use of conduits for concentration of head. The channei
gradients of the main stem and lower Jarbidge B;ver, hoﬁaver, are gen-
erally.only about 40 feet per mile or less, so that relatively large
conduits would be required to hold friction losses within the required

limits for 70 percent overall efficiency. In view of this circumstance

and the fact that condult terrain is generally unfavorable in this basin

it is probable that optimum design efficiencies would be less than 70%.
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Bruneau River Site No. 1.

Between‘reservoir sites No. 1 and 2 there 13 a drop of about
380 feet in a channel distance of 9 miles. The average annual run-
off at site No. 1 is estimated as 20,000 acre-feet; the minimum annual
rum-off, 5,000 acre;feeﬁ; and the safevyield available 90 percent of
the time as zero, (owing to irrigation diversion upstream). On this
basis the theoretical possibilities without regulation are summarized
as followss

Potential Power at Brumeau River Site No,. 1,
(Channel Length of 9 miles)

Gross head, 3380 fet.

70 percent efficiency

:
Natural flow in second-ft. Horsepower
90% of . 50% of P 90% of ; 50% of ; From
time ; time Mean * time ,; time . mean flow
Average ¥r. 0 ° 10 27 : 0 : 300 | 8
Low Year 0 4 8 ¢ 0 : 120

240

o Theae‘quantities might be increased considerably by éddition‘
of flow from Cop§er Creek, which enters from the right bank below feé-
ervoir site No., 1. However, the possib;lities with unregulated flow .
are so ufavorable thBF an estimate of this increment does not appear
justifiEd.

'  If the stream were completely controlled during critical

periods such as 1925-41, the flow available 100 percent of the time

would be roughly 20 second-feet, corresponding to about 600 h.p.,
or 67 h.p. per mile of channel. Thia’would require storage capacity
of 30,000 acre-feet or more, and wonldrentail carry-ovaer through
extende& periods with consequent large evaporation losses.

A more practicable scheme of regulation might contemplate

the use of standby service in dry years. As an i1llustrative example,

-
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it is estimated that storage capacity of about 10,000 acre-feet at

gite No. 1 would provide for a safe yield of 15 second-feet 95 percent
of the time. (The deficiency is assumed to be 50 percent in extreme
dry years, - roughly 1 year in 10.) This is equivalent to about 50 h.p.
per mile of channel. On the seme basis, capacity of 30,000 acre-feet
would permit generation of about 80 h.p. per mile of channel, 95 per-
cent o: the time.

' Omitting storage site No. 2, there is a drop of about 710
feet in 16 miles of channel between sites No. 1 and 3. Theoretieal
power available in this reach from the flow at site No. 1 would be
approximately 1.85 times the total amounts estimated for the reach
between sites Nos. 1 and 2. The potential power per mile of channel
in this over-all reach would average slightly more than between sites
Nos. 1 and 2.

. Bruneau River site No. 2.

Below reservoir site No. 2 there is a drop of about 600 feet
in 17 miles of chennel to the State Line. The average annual run-off
at site No. 2 is estimated as 50,000 acre-feet; the minimum as 10,000
acre-feeﬁ; and the safe yield availabie 90 percent of the time as
about 5 second-feet. On this basis the theoretical possibilities with
unregulated flow are summarized as follows:

Potential Power at Bruneau.River Site No. 2.
(Channel Length of 17 miles)

Gross head, 600 ft.

70 percent efficiency

Natursl flow in second-ft. ; Horsepower
90% of | 50% of | t 90% of : 50% of . From
. time ' time ° Mean : time . time ° mean flow
L2 e : . -
Average Yr. 5 s 2% s 68 s 240 ¢ 1152 : 3264
Low Year 4 . 8 s 14 s 192 s 38, 672
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Capturablg flow from Meadow and chonald Creeks, entering
from the left bank in this reach would consist largely of snow run-
off. Potentlial firm power would hardly be affected by addition of
thése streams, and evidently is too small for economical development.

If the stfeam were completely controlled for critical periods
such as 1925-41 the safe yield at reservoir site No. 2 would Be roughly

50 second-feet 100 percent of the time. This corresponds to about 2400

h.p. in the reach of 17 miles downstream, or 140 h.p. per mile. Such
regulation woﬁld require the large storage capacity of 70,000 acre-feet
or more., It is estimated that storage capacity of 20,000 acre-feet
;ould provide for a safs yield of 29 second-feset, or 82 h.p. per mile,

‘100 percent of the time.

The possibilities for generation of firm power would be im-

proved by provision for standby service in dry years. Assuming 50 per-

cent deficiencies in the full supply 1 year in 10, power available 95

percent of the time would be 114 h.p.»per mile, with storage capacity
of 20,000 acre-feet., The hydro energy production would thus be about
a third more than with wniform annusl generation. (This is cited

merely as an illustrative example and not as the optimum condition.)

»

Bruneau Site No. 3.
Below reservoir site No., 3 there is a dfop of 275 feet in

. the channel distance of 8 miles to the State Line. The average annual
. run-off is estimated as 75,000 acre-feet; the minimum 15,000 acre-feet;

and the safe yleld available 90 percent of the time as 6 second-feet.
On this basis the theoreticél possiﬁilities with wmregulated flow are

summarized as follows:

o 8 s“gn;@i'iér'-f&i
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Potential Power at Bruneau River Site No. 3.
(Channel length of 8 miles)

N

Gross head, 275 ft.

70 percent efficiency

Natural flow in second-ft. ' _horsepower
90% of ; 50% of . P90 of , 50% of ; From
time . time . Mean * time , time , mean flow
Average Ir. 6 * 30 * 100 , 176 * 660 * 2200
Low¥ear 4 : 10 ¢ 20 : 110 220 } 440

McDonald Creek eﬁte:s from the left bank in this reach but
its low flow, if capturable, would improve the firm power possibilities

If the stream were completely controlled during critical per-

N,
. \

fods such as 1925-41 the safe yleld would be roughly 75 second-feet

at site No. -3“-*; This corresponds to about 1,650 h.p., 100 percent of
the time or 205 h.p. per mile of channel. Such regulation, however,
would require the large storage capacity of 100,000 acrs-feet or more.
Capacity of 30,00Q acre-feet would provide for a yleld of about 44
second-feet, or 120 h.p. per mile of channel, 100 percent of the time.

‘ Illustrative examples of ylelds available 95% of the time are

listed as followé:

Assumed storage  ;  Potemtial power Yield
capecity : o .
| :  H.P, permile ! H.P. per 1,000 A.F.
Acre-~feet . of channel * of capacity
10,000 : 72 : 7.2
20,000 : 128 R 6.4
30,000 : 165 : 5.5
© 40,000 : 182 : 4e6

Deficiencies of 50 percent in the full supply were scheduled for
the extreme dry years 1931 and 193!,, assumed to occur an average of 1
year in 10.




Bruneau River Site No. 4.
Domstream from the State Line there is a drop of roughly

1,000 feet to the mouth of the Jarbidge River, in a channel length of
about 30 miles. This gradient is roughly the same as for the \8 miles
from reservoir site No. 3 to the State Line. (Topographic maps are
not available for the Idaho reach, and the estimates are based on
aneroid and speedometer readings.) |

Possibilities for storage in the reach downstream from the
State Line have not l;een investigated. Inflow between site ﬁo.. 3
and mouth of Jarbldge River would consist largely of the flow of
McDonald Creek joining the Bruneau River upstream from the State Line.

Since the channel gradients are comparable, the potential
power per mile of channel in site No. 4 is roughly the same as in site
No. 3, except for the problematical increase that might be obtained by
control and use of water from McDonald Gréek. Regulation of the bulk
of the flow could be provided by storage ;t site No. 3 and upst;ream

on the main stem.

East Fork of Jarbidge River Power Site.
' This stream has a drop of 1,100 feet in the 10 miles upstream

from the State Line, and about 400 feet in the reéch of about 5 miles

downstream to its conflusnce with the Jarbidge River. The average
annual rﬁn—-off near the lower end of this reach was estﬁated as 44,000
acre—féeb, and the minimum annml as 18,000 acre-feet on basgis of rec-
ords obtained near Three Creek, Idaho. It 1s estimated that at least
three-qua:;be'rs of this run-off enters the channel 5 miles or more up-
stream fro'mA the State Line, from the upper half.of. the dra;nage bagin,

“
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This would represent an average annual run-off of 33,000 acre-feet;
and a minimum of 14,000 acre-feet. The safe yleld available 90 per-
cent of the time is estimated as 6 second-feet. On this basis the

theoretical power is as follows:

Potential Power in Reach 10 Miles above Mouth

Gross head, 950 ft. 70 percent efficlency

:
Hatural.flmv in second-feet _Horsepower
- 90% of : 50% of : 90% of ¢+ 50% of : From
time ; time : Mean . time : time : mean flow
Average Ir. 6 °* 9 s s 455 ¢ 680 * 3400
Low Year 4 . 7 ., 19 305 ., 530 , 10

On basis of the topography indicated on the Jarbidge quad-
' rangle map there does not appear to be any possibility for substantial
storage oﬁ the East Fork Jarbidge River in Nevada.

Jarbidge River above the East Fork.
‘The Jarbidge River has a fall of about 950 feet in the 10

miles upstream from _mouth of the East Fork, or about the same fall as
the East Fork. Its run-off is estimated to be somewhat less than that
of the East Fork. Theoretical power available from natural flow would
therefore be less than for thev corresponding reach on the East Fork.
There appears to be no possibility for substantial storage upstream
from the East Fork. | |

Jarbidge River below the Eagt Fork, |

.The averége annual run-off of the Jarbidge River below the
’ East Fork is estimated as ‘85;000 a@e—feet; tf.he’ minimun annual as
| 33,000 acre-féet, and the flow aﬁilgble 90 percent of the time as
14 second-fe'et., The drop from the mouth of the East Fork to the con-

A
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;bly precludes economical developnent in the Nevada portion of the
basin. Consideration of the feasibility of development of the Jar-
bidge River in Idaho would require a reconnalssance or survey to
disclose possible storage sites, possible sites for power dams, and
possible location for conduits.’

Estimates of the costs of pouer generation are not within
the scope of this investigation, and these scarcely could be made on
basis of the available informetion. Im general, however, it appears
to the writer that few if any of the power sites considered hérein
would be economically feasible,

Because of the character of the rum-off it would seenm essen-‘
tial to have storage regulation for any practicable development. Since
tite power possibilities are small and‘their development probably rel-
atively costly if not entireiy iﬁpracticable, it is judged that any’
feasible storage sites have a greater potential valus for irrigation
than for power. Storage sites in the upper part of the basin have
more power value than others, however, and have primary vélue for this
purpose if there 1s adequate storage capacity for irrigatlon purposes
at comparable cost downstream. ‘

The use of storage capacity in the upper Bruneau River basin
for joint power and irrigation release seems unlikely. It is probable
that there will be an ample supply of seasonal hydro-electric energy
from present or proposed plants on the Snake River adjacent to projects

where guch energy presumably might be used for irrigation pumping.
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